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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. 
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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.. 
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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 ~ 
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, 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 
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"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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~ ~M IN lJ T E S OF EVIDENCE. 

Tkursday, ~31'd April 1868. 

MEMBEBS PBESENT. 

Mr Bagna.IL 
Mr Bazley 
Mr. Henry Austm Bruce. 
Lord Fredenck CavendISh 
Mr DIxon 
Mr. Glaves 
'Mr. Gregory 

SIr Charles Lanyon. 
Mr. M'Lagan 
Ll>rd Robert Montagu. 
Mr Edmund Potter. 
Mr. Samuelson. 
Mr W Uham Lowther. 

BERNHARD SAMUELSON, ESQ.,. IN THE CHAIB. 

HENBY COLE, Esq', C.B, and Captain DONNELLY, B E., Exammed 

1 Cha'l'7IIan. ] You are Secretary of the 
Science and Art Department, Bre you not ?-I 
am 

2 That c1epartment IS an enlargement of the 
PractIcal Art Department, and that enlargement 
was made 1Il 1853?...-It was 

3. At that tIme Mr Cardwell was President of 
the Board of Trade, was he not ?-He was I have 
a letter of the Board of Tr~de reportIng the lU

tentIon of the Government to enlarge the depart
ment at that twe The Board of Trade wnte • 

. «My Lords have had under theIr conSideratIon, 
by deSll e of the Flll.~t Lord of the Treasury, the 
questIon of the best'fi;eans ofcarrymgmto etrect, 
so far as tins departmens,.'.--concemed, the an
nouncement contamecl in the speech dehveled 
from the Throne at the commencement of the 
pI esent Session of Parhament. The advance
ment of the fine arts and of practIcal science wul 
be readily recogrused by you as worthy the atten
tion of a great and enhghtened natIon. I have 
dll ecteej that a comprehensIve scheme shall be 
laId before you, havmg m vIew the promotIon 
of these obJects, towards whIch I mVlte your IIld 
and eo-operatIon. 1helf lordshIps understand 
that the obJect lU view IS to extend a system of 
encouragement to local mstItutIons for practIcal 
SOience, SImIlar to that already commenced m the 
Derartment of Practical Art; that the systems 
shonld he combmed on an enlarged scale, and 
that atrRngements should be made for furnlSlung, 
through ilia mstrlwentahty of one department 
m connectIOn With the executive go, elnment, 
havm~ the SUppOl t and bemg subJect to the con
trol or Plilhament, the means for mutual co-opera
tIon and correspondence to every dlSiElot of. the 
kmgcloUl where the local intelligence and energy 
~n . 

of the mhabltants shall create schools of mdustn'al 
sCIence and art. My Lords can have no heSitation 
lU stating that the tune has now arnved when the 
consldel atIon of the unportsnt question of sup
plymg SCIentific and artistIc mstructIon to the 
mdustnal classes of thIS country in a more 
systematic manner than has hitherto been pos
SIble can no longer be postponed ~ That 18 dated 
!n 1853 Then they go on to. the end W1th the 
reasons for that opmlou 

4 I see that the words made use of there are 
the mdustrlal class, !\,pd not the workmg class. do 
you tlunk there IS any distinction to bp drawn 
between the two classes ?-In one sensEl, none. m 
a hmlted sense, a broad dlstInctlon The action 
of the department from the very begmnmg has 
been, WithOut wscouragmg any good that It nught 
confer on the nuddle and upper classes, to make 
pubhc paymeuts dIrectly only on behalf of artI
zans,-the defirutIon of the word" artIzan" bemg 
a man who gets Ius bread by manual labour, and 
who fs not assessed to the Income Ta.x. 

5 In fact, you have understood tHe term m· 
dustrIal class to mean artIzans ?-Yes. 

6 Mr. Bruce.l Was not the word probably 
used m order to distln[wsh It from the words used 
m ,the Mmutes of l;ounCll, where the words 
" laboul'lng poor» were used, and so ab to show 
that the system was not to be confined merely to 
those who conld not asSlst themselves, but to be 
extended to. rather a hl~her class P-Probably. 
When the schools of deSIgn: were :first formed, 
about the year 1833,. Mr. Ponlett Thomson bemg 
PreSIdent of the Board of Trade, anl persons 
but artazans, stnctly so, were prohIblted from 

_QODUIlg to. the- schools,. and It was only m 1852, 
when the PractIcal Art Department superseded 
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the schools of desIgn (Mr Labouchere beguuung 
the work, and Mr Henley carryll!g It on), 
that It waa thought good pohcy to allow the 
mIddle and upper cl&SSe8, if they were wllhng 
to pay adequate fees, to p&rt.tCI pate 10 the 
benefits of the m"structIon 'rhe whole question 
has gone lather along WIth the pubhc destre, 
and WIth no other theory than that of the 
commencement of the plan, namely, that of 
rudmg the mdustry of the country, and makmg 
pubhc payments on behalf of the workmO' cl&SSes. 
It hegan WIth that Idea; It now gets "broader, 
more or less, every day, but no payments are made 
dIrectly to the teachers or to the studentB them
selves on behalf of the mIddle and upper classes 
Medals and lnzes are gIven, and those classes 
are conceIve to pay a fatr value for theIr 10-

structIon In the case of the School of Art at 
South Kensmgton, they contrIbute more than 
2,0001 a year for what they get out of the 
school 

7 Cha.rman] You reward those classes whIch 
are .of a Ingher grade than the workmg clasA by 
pnzes and dIstinctions, but you make no payment 
to the teachers on behalf of such pupm 1_ Y ea, 
but no payment to the teachers. 

8 In fact, we may say that the persons on 
whose behalf you make the paymen.t are of & 
Ingher grade tlum those who reeeIVe asslstance 
from the Commlttee of Councli for EducatIOn 10 

respect of prlmary mstruct1On? - I apprehend 
dome rather hIgher -

9 WIll you be kmd enough to ten the Com
nnttee whether you put a v~ry SUICt interpret&
t10n 10 practice on th,S hnntatIon to the mdustnal 
classes 1-1 should say we do not, broadly speak-
109, we certamly do not. If all apphcant appear 
to be well able to pay for buI own mstrnctlon, It 
does not SIgrufy that he 18- a craftsman of some 
kmd~ or fliat h,s father Ilf a craftsman of some 
kmd If he tries to defr .. ud the department, we 
look sharp after hIm, bnt otherwIse the rule 18 
rather lementIy admm18tered 

10. If the SOD of a pel'llon m the mIddle clasa 
were apprenticed to a craft, you would conSIder 
hIm tu be an artizan 1-1 thmk he would be ac
cepted WIthOut mqUlry 

II Do you consIder that that is generally 
knows throughout the cOl/uiry. so that there 
mIgbt be no unfa.trnes8 WIth' reg .. rd to one 
loc8l1tv compared Wltlt another ?-I thmk so. 1 
th1Bk If .. malll puts h,s name down as'" stene
mason he would be accepted generally as such. 

12 Mr Potter] You wowd accept a clerk's 
son -as a poor stodent?-YeB_ 

1~ (ha,rman.J You wowd also accept a m~ 
nufacturer's son if he were apprenticed te hlB 
father?-Yas, If earnmg h,s OWD Iiveh!too~ and 
recen mg less tlum lOOl a year; If dependent on 
h18 father, not 

14 In the first m8t .. nce, when the aId was ex
teuded from art to SClence, two secretanes were 
appOInted ?-When the depaTttn<int was enlarged, 
two officers were appomted woo were called 
secretarIeS and lDspectors-general Doctor Play
faIr was appointed to hold office in respect of 
SCIence, and I ret-amed the office winch I had 
formerly held m respect of art 

15 Tbat arrangement 18 not in existence now? 
-That arrangement was abohshed after a few 
years' expenence, It was fonnd to be prac1acally 
unneee ..... ry and somewhat mconvemeItt to have 
two secretanes; it rather dIVided the reapon
S11»Iity. _ Befure Doctor PIayfan- resigned, the 

offices were consohdated mto one secretary u 
one mspecter-general ' 

16 Who became the mspecter-j:(en~",IP .. 
was made lDspector-general, and Doctor 1'Ia31l 
secretary. * 

17 At that hme, of course, the labour 04 t 
departInent and the responslblhty of the dep, 
ment was very much le.& than It 18 nolV 7-) . 
mfiDltely less than It is now. > 

18 Is there still an officer who IS called til 
mspector-general, and who performs those du,le> 
-No, that office IS abolIshed The prescnt orgill 
satIon of the Department of bClence and .Art h." 
secretary and &SSlst""t-secretary, two Offi~lll'_ 
spectors(as dlstmgmBhed from pro/esslOnalm"1'Q 
tors), and two ofuclal eXllI\lIners In the condll 
of the work, the atm generally IS to kccp~ d 
permanent staff of the department lIS low as l,d 
sible, and to get all the clerICal and aCCld.'lt! 
work, whiCh accumulates very much at cc~al 
times of the year, done by provl81onal 8SSISt Jll 
To illustrate that, I may oay that at thIS tIm ~ 
sCIence exammattons are commg on, the ~ 
gomg on at 300 centres at one tIme, at the. 
hour, at probably 250 places, the namloatIo 
chemIStry would be gomg on; of course I 
qUIte Impos81ble to have a body of mspec 
permanently appomted to see that the ofu(jl 
rules are obeyed for a month only Rece" 
the War Depnttmpnt have allowed officers ~ 
ttoned m dIfferent d,strICts 10 vanous 16calidq 
dll.rmg May, la the eveDlng, to go round to' 
respective committees and see tliat the examlll 
tIons are conducted accordmg to the rules, thos 
are officers of .Engmeers I • 

19 Lord: Robf!1't IoIontatJul For a stipulate 
payment?-£ 1 a-Dlght. Although, eVen 'ill 
orgamsatton Wlll not mclude systematle Vu.I1iB t 
every one of the 300 centres, stJll a gentlet! 
gomg m accIdentally WIll see at once whetlle 
the rules are bemg properly followed ont or no 
It may be p08S1ble, perhaps, w gIVe one VI., 
to each of the 300 centres; but there bemg 23 I> 
24 subJects, and It bemg pomble that one centr( 
may have those 23 er 24 sub.Jeets, the num\e 
of ViSItors requwed to be present at every -eXII'f'" 
JIatIon would be beyond any posslbthty f j 

20. ClIa.rman) The dnty of those gentleDf011 
IS owy to see that the rules laId dowu by tbe 
department are comphed wlth?-Yes, to lee that 
two members of tbe committee are present, allil 
that the stI1dent& SIt far enough apMt, and that 
the work 18 done fauly; that lDSpeCtIOll 18 a very 
necel!i!ary tlung. 

21. I understand you to say that the offi~E"~ 
Inspector General was not found to be one tha~ 
eould be usefully coutInued ?-It was thought 
unnecessary; before the office was aboh.hed two 
Impectors general, under a dIfferent Idea, were 
<!reated.. Dr. Playealr became Inspector Geneml 
for SCIence, and 1\Ir. Redgrave became Inspecttf 
General for Art, WIth one secretary. , I 

22 Dr. Playfa; .. fulfillIng the duttes of secti
taryat the same tune?-No, he had given -.lp 
that, and I became secretary. There was another 
change; 1D fact, at the start, we could not go <Ill 
fo .. a year WIthout fiU!hn'" Ollt a neCe"Sltr fGJ' 
some reorgantsatIon, but since Dr. l'layfalr r .. 
tired, the orgamsatton has got settled, and It,1 
now worktng well. , I 

23 Will you kmdly gtve us the names of the 
gentlemen who now fill tbe offices you have JIlIlt 
mentioned 1-The secretarv 18 myself; the asSlSfl,. 
ant seer.......... 18 Mr. MaCleod, 111 the &,ltencii 

~-." n."mot, 
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DlVIs;on, the offima! mS'peetor for allIence IS Cap
tam Donnelly, BE; oCCllSlonal mspector, Mr. 
Iselm, M A., and wrangler of Cambndge; Dr SJ.d
ney, who IS lB Ireland; and, for navI~atlOD. 
CaptalD IIams, The officIal exanuner ~ whIch 
means the officer to see that the payments 'are 
l'lght, rather than to exel t any profeSsional know
ledge), IS Mr Bartley, he happens to have taken 
many eertdwates In SCience, but he is a lay ad
mmi~t.ator, the profeSSIOnal exammers for sCience 
now are Mr Anderson, 0 E .. Professor Ansted, 
Professor Bradley, the Rev. Mr. Cowre, Dx 
Frankland, Professor lIuxley, Professor Ram
say, Mr Warmgton Smyth, Dr. Thompson of 
Kew, Professor Tyndall, and the Rev. Dr 
Woollev 

24. What are the dutles of the offiCialmspec
tors for sCience ?-Io the first mstance, alllette1'l! 
whatever relatIng to sCience are referred. to 
lwn ms fUlictlon IS to draft mInutes and to see 
tho 11e whole matter IS gomg on acoordwg to 
th~ "rdcrs of the Board, hl8 functlop ~s also to 
make recommendatlons to the: Board, and, lB 
fact, to see that the Governmental part of the 
work 18 carned on properly lie also arranges 
lVlth the profeSSional gentlemen about the examl
natlOns Ilts duty IS to see that the papers are 
prepal ed 10 tJ.me, that the examinatlons are 
made 10 tlme, and to ace that all the offiCial 
rules are properly obeyed. • 

25 \\'hen you say" make recommendatIOns," 
are the CDmmlttee to understand that ,It 16 part 
of h1S duty to make recommendations as to the 
subjects ln whIch the candidates ar/j te be ex
amIned ?-N 0, that 16 fixed br a Board mmute. 
Suppose a letter comes, on which 1t lS important 
to have an opinion the first pomt IS, IS 1t out of the 
usual rules? lie knows that, and he IS responslble 
for saymg whether It be so 1 whether ~t demands 
J;hat some new rule should be made. Then he 
:forms an' opinIOn as to what should be done, hiS 
bU8lDes8 lS to endorse a MlDute upon that letter. 
~n fact, you might call hIm a sort of asSiStant 
sccletary, If you pleased 

26 In suoh a case as thiS, for mstance, If there 
were an OI)IDlOU explessed either by the pubhc 
or by a professlOual exammer. ~hat some change 
should be made In the nature or extent of the 
eXlllDlnatlons, br whom would, that 10 the first 
lDstance be con81dered ?-I do not qUlte put mto 
a conorete ahape what the "public" 18, but If 
one of the profeSSIOnal exammers thought that 
Borne change should be made, he would wnte a 
letter, and lt would be referred to Captain Don
nelly, who would probably confer personally Wlth 
the exammer, and then brmg the matter before 
the Board 

27 18the1e no Board of Exannners?-Yes, 
what I have read to you oonstItutes the Board. 

28. Do they B<lt as a Board ?-b any case 
where It IS de8ll'able. 

29. Lord Robert Montag" J You a.re speakmg 
Dot <If the Board of Exanuners; you mean a 
Board at South KeuslDgton, do you not1-1 
meant the Bollrd to be the Lord PreSIdent 
and the Vice x'l"e8ldent As to any SClentJ.fi.c 
OpiniOn, It would be referred elther to the pro
feBSlonal eXamIner, or If.1t went beyond h1S 
speOlalty, then It would be brought hefore the 
Lord PI ell1dent, and he lUlgbt request two, three, 
01 more gentlemen to report speclfieally. 

80 ChmTlllan.l But lobe matter would be re
ferred In tlle first Instance to the offiCIal Inspector 
for SCienoe 1-1 t .IS paased to CaptaIn Donnelly; 

0.72. 

then 1t IS brought tp the, Lord President, and 
then, If he thInks fit. It 1S referred to any pro-
fesslOu&!1Ospector. • 

:n- Pra.ctlcally, the oplOlOn of tho profes81onal 
Inspector of SCience would be taken IU the first 
illstance ?-Yoes. • 

32. CaptaIn Donnelly's IS an office of very 
great unportsnce, then ?-Yes; demandmg great 
discretIOn and common sense. 

33. Captam Donnelly IS an officer of the E.n
gineelS, I,S he not 1-He IS, I would ~mpress on 
the Commute~ the mstiDctlon between lay or 
unprofesSIonal • admmlstratlon and profeSSional 
knowledge, whICh is held to be very unportant In 
th$ ,depRl tluent. A man may be an excellent 
chelDlst o~ mecharuClan, and a very bad man of 
Dusmess, It lB necessary to draw the lme sharply 
between what 18 5E:ally profesSional knowledg41 
and what may be called 'red tape," If you 
please. 

34. In fB<lt, we may say that there IS no pto
£es81onal authonty that would be Immediately 
consulted on such, subjects as I have named ?
Certamly, there would be. thjl highest profes
SIonal autllOnty would be consulted whenever It 
was wanted, of whlch the Lord PreSident would 
Judge. If anythmg hal'pencd. for lDatance, about 
the geologIC&! sur'Vey, the Lord Pre81deljt would 
request Sir Roderick Murclnson to come to the 
Board, If the Lord PreSIdent tin.nks It desl
rable to have a profeSSIOnal OP1JUOU, }.~ed 
by wrltang, or an exammer IS asJ..ed m atteud 
Oll, any questIon In naVigatIOn, Dr. Woolley, for 
Instance, IS asked to attend the Board. 

&5. But there as no permanent profeSSional 
counell, the tendency of 'YhIca 1 apprehend would 
be to give umty to, It all ?-Certalnly there IS 
the most perfect council. and ~he> most peI;fect 
umty I pannot /lOncelve any orgamzatlon more 
cpmpreheDSlve,01: more complete. or more mst/tn
taneous In actlOlI, beanng In mmd the mstllJ.C!oo 
tlon whICh I have ~Plllted out, the Lord Fresldent 
In all cases referrmg to ,profeslIlonal adVisers on 
profeSSIOnal q",estlon&. , 

;16 But I understand you to say that he would 
refer to them illl detail, do 1 not ?~There have 
been OCCasIOns where Lord GrllnVllle haa thought 
It rlght to LIlnte several, aud to preside oyer them, 
and other<)ocaslon~ have ansen where profeaSlonal 
gentlemen have beei asked, to form,a COmmIttee 
or commiSSion; at thIs moment we have got a 
strictly professlOnsJ. COmmISSIon Inql,Unng whethel 
tlie hghtlng at Kens1Ogton IS damagmg to the 
pIctures If a queatlon eVllr arISes whlchmvolves 
profeSSional knowledge, the Lord PreBldent. refers 
that BubJeot m one, two, three, or four profee-
6l0nal gentlemen of emInenoe to report upon. 

37. But a permanent profeSSIOn&! council fOlma 
no ~art at: your organt:l:atlOn?-Yes, thIS body 
of exam1Oers, a profes81onal council W ~h IS called 
Inm actlon whenever It IS wanted. If you ask If 
they meet every week, they do not, there 18 no 
QCc8.l!1on for It. 

38 I understood you to say, that the Lord 
PreSident, or the Vice Pre81dent, called 10 such 
a profeSSional man "as he thought moat likely to 
adVISe hIm I but not that there was any profes-
8l0nal councIl compnamg membe1'l! defImtely 
appomted beforehand w~ would, as a matter of 
coUtee. conSider profeSSlonal q uestlons 1-There 
are no prof~S1onal q Q,cstlona to conSider untIl 
theyanse. • 
, 39. Mr. Bruce.] But, have you a permanent 
body to whom you refe!: allllucl!. questions. or do 

.6.2 you 
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you prefer to sublD1t the questions BS they arise 
to selected persons out of the hst of your exanll. 
ners ?-In J)ne sense the body of profe881onal 
exammers are permanent, and go on from year to 
year, but when questIons arise, the Lord PresI
dent refers the partIcular questIon tb one or more 
examlDers If any questIon of general pohClY 
about a change lD the exammatIon, for lDstance, 
arose, he would refer it to eIther one or all of 
those exammers, IlS he thought fit. It does hap)?ep 
generally that at the end of the annual eX9.lD1na
tIon there 18 a Iond of general conference among 
them n any suggestIon IS to be made. t1u1t goes 
on as a matter of course I Wish to show that 
the orgamzatIon m the dgpartment proVIdes for 
all the work that 18 gomg on m an effectlve 
way; as to a permanent body of professlOnal 
gentlemen SIttIng every week: what would they 
bave to do ? But they have defimte work to do 
when It anses 

40 Cka.rmall J The questaon was not so much 
whether Jt was deSirable as whether It eXisted? 
-I have only gone mto detaIl to make It clear. 

41 Will you kmdly tell us what was done for 
scIence instructiou up to the year 1859, whIch I 
thmk was the year m winch Dr. Playfrur re
SIgned ?-Almost all the measures taken at the 
begmmng were expenmental, and som~thmg hke 
an analogous system to that for art was attempted 
m two or three places, that IS to say, eIther 
paymg an absolute salary to teachers, or guaran
term~ them an mcome, that was tned, I thmk, 
tn Btrmmgham, Aberdeen, Brutol, Leeds, and 
Stoke-on-Trent, beSld~s bemg tried m several 
naVlgatIon schools Before 1859 almoet every 
school had more or less a vanety of Its own, 
and we could hardly be SaId to have formed 
the system untIl 1859. I thmk I have mentioned 
all the places where there were any SCIence 
schools at that tIme ExatmnatlOns were held, 
and prIZes awarded. 

42 TIns payment of salanes was not contanued 
after 1859, was It?~No, about 1860 the actual 
abolItIon of direct payments to teachers as guaran
tees or salarIes ceased, Mr. Lowe was VIce Pre
SIdent at the tIme. 

43 But m 1859 the new system was organIzed 
winch lDclnded payments to teachers, a capItation 
grant, and payment by resulljs P-Yes, at first. 

44 The capItatIon grant was subsequently 
abandoned ?-Yes I recollect an expreSSIon of 
the late Marqms of SalISbury; he satd. "You 
seem to have very lIttle SCIence, and unless we 
ean get a scheme to make smence common 
wherever the publIc want It, I shall abohsh the 
name" The result of that was that, in obewence 
to Ins order8~ we' set about trymg to mvent a 
system winch should be common to the whole 
COlDltry , and although It IS a httle modtfied every 
year, when the necesSlty for mowficatIon arIses, 
the system 111 the matn 18 very much what was 
estabhshed 1D 1859 

45. Who were the pnnclpal persons consnlted 
WltJ, regard to that system lD 1859 P-Everybodr 
that we thought coUld gIve us any adVIce, 8lr 
J Kay Shuttleworth, Canon Moseley, &c We 
never do anythmg WIthOut trymg to find ont 
beforehand how It will act. FIret, there was a 
declaratIon of the Board of Trade ~pon the 
general pnnCIples of the departlnent. The exact 
subjects to be taught at tbat tIme were matters of 

• conSlderable lDterest to Mr. Adderley The snb
jects were lumted at the tIme. MathemaQCS were 
not Included lD 1859; that subject was added 

afterwards. I do not think that any comnnssion 
was appomted at that tIme to deVIse a plan, as 
done lately, for a SCIence college 'W Ithm the last 
three years a commlssion hIlS been IlppolDted to 
devlBe a plan for a SCIence college m Dublin, 
but nothmg of that kmd took place m 1859. ~ , 

46. A new Mmute was passed m 1859, "as Jt 
not?-Yes. • 

47 Under the preSIdency of Lord Sahsb1l1,Y P 
-Yes. I! 

48. Can you give the CommIttee briefly tho 
heads of that Mmute 1-The heads are these, 
Ftrst, to have an annual exammatlOn to whl<lh 
anybody mIght come to be oertIficated as on 
teacher; he would get a certaficate when hb 
passed the exammataon. Then it was plOvldad 
that there should be an annual local exanullatton 
tltroughout the country, and that prtzes should be 
gIven In connectIOn WIth It; that they should l>e 
open to all classes; and that payment should 
be made to the master for holdmg a cel ttficate, 
and also payment m respect of the students who 
passed the exall\J.natIon, those payments bein~ 
graduated accordlUg to tIle grade of the exanu
natIon lD winch the students passed. I think 
those were the broad features of the arrangement. 

49 Can you state what changes have been 
made In the system SInce that time ?-The sub. 
jects of exammatton have heen much enlarged. 
Captam Donnelly WIll speak preCIsely as to what 
new subJects have been Introduced. A better 
defimtaon has been gtven to the term" artIsan," 
the payments to teachers have been modified, lind 
they have on the whole been made more hber~1 
lately; the proportIonate payments to the certtfi
cate have 'been abohshed, as a maXlDlum the prtze. 
have been mcreased lD value, and they have also 
been greatly lDcreased lD number; scholarshlpl 
have also been introduced. ' I 

50 In mdlVldual value, have the prizes beell 
Increasefl1>~I think 1D 1859 there were not n.I 
many gald or SlIVer medals lUI there are now, thll 
httle 'Prizes of books and SO on are much the sanlej 
J.lthmk. ' ' 

61 .As to the payments on teachers' certmoatesj 
I thmk you Bald that that payment W8& abolIsheu 
m 1860 ?-I thtnk so , 

52. Can you state the reason why that paymenl 
was abohshed ?-It was part of the general pohc, 
of the Government at the twe. The payment! 
tn resJ;>ect of teachers' cerQJicates for prunary m· 
struction were abOll!!hed, and so were those on 
acconnt of SCIence. When the ReVIsed Code camE 
into operatIon, althongh It dld not dIrectly ~elatE 
to the SCIence and Art Department, It Wll8 COD 
mdered good pubhc pohey to make its actIon IF 
unIform 118 pOSSIble. - ~ 

53. Do you thmk that the sub.Jects of sClenttik 
teachmg and elementsry teaclung are preCIsely 0'Il 
all fours 118 to the remuneratIon to the master?"'" 
I think It IS very desIrable to lUsure that the warJ 
18 done for any payment that may be made. I tlnnl 
the payment of salanes In a very broad local actI~ 
18 so mnch waste of pubho money. I thmk It iI 
a very dtfIicult problem to know how to adnun18tel 
pubbc funds in dIStant parts of the country, atu! 
get the work done. 1 

54. But 11i pmnt (){ fact 18 the abolItton of thl 
payment on teachers' certIficates generally satis! 
factory to the teachers 1-1 should say, whatevel 
may be the ease with lazy fellows, to mdustnOUl 
men It 18 not nnacceptable. 

65. Y Oll have not lost good men ID coll.8equen~ 
ofIt, and theIr energies have not flagged ?-Xo 

I slIOuJc 
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I should say the best men have gotl a great deal 65. Would not the laboUl" of' passing a pupu 
more money. At the Bmtol School, where they m one subject be very much greater than that of 
halTe an admirable teacher, I am undel the Im- passmg one m another ?-(CaptaIn DonnelllJ) 
presslOn that the teacher gets double the mcome That depends on the standard of the papers 
he used to get when he had a sa.lary of 891 a 66 But standard for standard, how would It 
year be ?-I tlnnk the professors trY to make them all 

56. But he was paId on results also, was he fairly alIke _ I do not thmk that one subject 
not 1-Hls payment did not amount to what he IS easier to pass students m than another 
receives now Captsm Donnelly wdl gIve you 67 You tlnnk that to pass a student m the 
the preCise figures. I do not call to mmd the third grade m orgaIllc chem18try would not be 
case of any very good teacher bemg pecumarIly much easIer than to pass one m the thIrd grade 
damaged, m fact, the system of payments on le- of pure mathematlcs 7-No, certamly not [t 
sults for har(1 working teachers seemed to promlBe so happens thafl- Professor HofFman has made that 
rather alarmmg consequences to the Exchequer partlcular subject very dl&cult That particular 
at one hme, and It became necessary to make subject napllened last year to be much more iWIi
rules that they should not earn too much eult than any other subject. It would have been 

57. It waS the hard workmg men, not the mOle difficult at that examml'tlon to get 3l for 
I lazy men, who were earDIng too much ?-I re- a pupil m chemIstry than perhaps m any othel 

collect that the question was mooted In the House subject. 
of Commons five or 8lX years ago. It seemed a. 68 I speak of mOl game chemistry ?-Yes 
little absurd that a man teachmg m an elemen- 69 CompaTmg morgaD1c and org8.Ulccheunstry, 
tary sClence school should be getttng 300 l. a year would you say that the difficulty was equal ?
from thatj be~ldes other thmgs 1f everyplace was The per-centage offaIluresm morganie chemistry, 
to get that amount, the departtnent did net see Its last year, was 35'76. The per--eentage of faIlures 
way to havmg reasonable estJ.mates to lay before m antmal phYSiology was 22 53; that 18 enor
Parhament mously less The per-centage of faIlures m ele-

58 Did not that rather affect the scale than mentary mathemllittcs Wa& 27, there was, there
the mode of remuneratlon ?~Of course, but on fore, a. dtfFerence of nearly 10 per cent m favour 
the other llnnd what may ho.ppen IS thlS,-the ef elementarY' mathematIcs. m the higher rna,... 
highest payment a master gets IS 5 1. for a very thematIcs It was larger-3S per cent 
successful student. It IS very deSirable throue;h- 70. Was there not another change made 
out the cQuntry, partlcularly m small places, that lately, namely, the abohtlon of eX8mmatlons for 
there should be one or two such very successful teachels' certIficates? - (Mr Cole) Yes, a 
students brmgmg In 5l each to the master, but speCIal exammatlOn It was thought that the 
In velY large and populous places the number of first and second grade eXaIDlnatlons suffiCiently 
those (j I ,as well as the nllDlber of other pay- covered the ground, and that it was ouly a.u. 
ments, would a~unt to a very large sum. I do· unnecessary eX}lenditure of tune and money 
not malin that It would be an unfall' SllDl when It to have a second exammatlon, for the teachers 
IS fauly earned, but you have to conSider the there seemed to be no partlcular advantage m It, 
questIon of the estimates o.s all the payments were on results. 

59 Mr. (}regOlY.] I tlnnk there are 57 payments 71 But was not It reported that there was a. 
of 5 I. m the BrIStol .school now 1-The BrIstol defiClency of teachers 7-1 should say' that that 
school ellrns much and IS the type of the school change was rather a mode of lDcreasmg the nllDl
that any place With 20,000 people m It might ber of teachers. 
have If the locality pleased., 72 .At the sqme time, IS It not the case that 

60 Cha.rman. J. But they had a bu1ldmg to the nllDlber of persons holdmg teachers' ce'Hlfi
begm With ?-They had a buuding to begm WIth, cates was very largely in excess of the number of 
.otherWise that school has no speOla1 pecu- teachers 1-Y as. 
lianty. They have an excellent teacher, they are 73 Can you tell us 1n what proportIon 1'
rentfree,andtwoorthreesubJectllarewellworked (Captam Donnelly) I do, not know that, but 
out. The fees, too, are wltlnn the reach of the there 18 a great defiCiency of teachers We find 
persons who want the lDstructIon If those prm- that many obtain good appomtlnpnts, and are 
,clples were fallly carrIed out m any town. through- taken 011: The great iWliculty expenenced III 
out the oountry, WIth 20,000 mhabltants, you the country IS m finding people to teach. We 
would have the State paylDg 600 I. or 600 1 a ho.ve constant applicatIons for teachers, hut we 
year for results m those places. , ea.nnot get them 

61 1 he payment on results IS, I beheve, ahke 74, Mr Bruce.] That IS to say, men have ob-
for all subJects 7-1 tlnnk eo, I thmk It IS diVldcd taIned certlficates, but do not apply themselves 
mto grade&. to the teachmg ?-They teach for a year or two, 

62. Ench subject IS diVIded mto gIades?- and then they get good appomtlnents and go 011: 
Yes, I thmk there lLle five grades. (Mr Cole) I tlnnk the demand for anybody :who 

63. The direotIon of my questlon was tins; you nppears above the hOrIZon WIth any BClentlfic 
would pay the same swn for a pupil who passed m knowledge apphcable to mdustry 18 so great, that 
the first grade, for mstance, m such a subject as few of those people, comparatlvely Sjeakmg, turn 
ammal pIiY81olo~ or botany., as If he passed In mto teachers (Captam Donnelly. Comparing 
mechRDlcs, or mmmg;, OD metallurgy i-Yes. the returns from one year to ano er, we find 

64. Have you qUIte conSIdered the proprIety there are constantly cases In winch the schools 
of that ?-We have conllldered the propriety of are closed; mne out of ten, or more perhaps, of 
It. I to would be extremely iWlicult to say that those cases are because the teacher 18 taken off, 
Ilhystology was not worth as much as mechanics, havmg got a good appomtlnent of some kmd or 
lind perhaps It 18 worth more But of course each other. 
professor can state much better than I can what 75 Chall'1llan.] In fact the reglBt~r of the 
he oon81ders the relatIve value of what he persons holding teachers.' certificates irno lDdica-
teaches. • tIon of the number of persons actually wUhna to 
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teach ?-{Mr. Cole.) No (CaptaInL"uaellll) A ttlicatea, and whICh ~achera had BIIUply pa .. 
great many persons who have .obtaIned teachers' ilie eXlIllllnatlon In the first or 8000nd glQ 

eertl1icates are fOllnd to be very bad teachers. would It ?-No. 
Many never had any intentIOn of teaclnng 87 Lord Robert Montagu.l Tho report WOI 

76. Mr. DIZOn.] In the case willch you have show also the payments w~cli those teuchel,ll 
Just referred to,. where a certme&ted teacher recelve.!?- The payments they had recel' 
leaves the schools and takes some pOSItion, per- are given In the Ilext annllnI report f l; 
haps In a manufactory, do you thIDk It 18 Slmply a great advantage of haHog done away WI 

question of snlary, and that a higher snIary would the N ovemher exammahon for certlfioatef/ J 
mduce hlID to reDl&lD as a teacher 1-A great denI been to remove the ddhculty perBODs wl.luDI( 
of the question IS salary, no doubt, but If a man be certificated meet WIth. We could not exp' 
obtains a better POSItIOn, he IS apt to look upon oom/'lllttees to hold two exammahons Ul 'he fill 
tea< lung as great drudgery. willch Indeed Jt therefore we had to ha, e a "POClnI exammatlOU, 
18, after II few years. (Mr Cole) It 18 mostly t'lachers by officers of the deportment m LowL 
teachl11g m the evemng Dllhhn. Manchester, ancI Edmburgh; anrl m~ 

77 -lIE Bruce.] And other appomtments out.- te8.('hers found considelable dJlhoulty In gOlngt 
SIde the school hold out to an able man greater those places to be exammed. (Mr. Col,) :J'h 
plO"pects of nSlDg ill the world?-{ Captam went to those plooes at theh- own coot. aw1 
Donnelly) Yes; for Instance If a man gets mto -they/assed theIr oxamlDatlon they were Jloi 
a chemlCal works. he sees ill. way to becomlDg a but they falled to pass the exanllnab.on .. thl 
partner m the end perhaps, whereas nIl he could had to pay their own travelling eXl'pl18ep ,111 
make as a teache£ would be 200 I 01- 300 I. a- preeent system. however. opel18 up 300 ce~!'I 
year, it takes the examlDahon to them InStead of fla, 

78 Chazrman] But the mlljJonty of the clasees commg to the exammatlon. \,'J 
are evemng elasses. are they not?-{;\<lr. Co/e.) 88. C/.a.rman] But that exammauoj! 
The n18)Orlty. conducted wholly by papers, IS It not? -lei 

79 It a reasonable .upplementary moome greater part of our examlDatlOn was paper wfJtl 
oould be <lenved from smentlfic teacillng, you there was only a little ",vii voce exan.lluatjt 
would suppoae that persons would be found hold- (CaptalD Donnelly) The ",,,8 voce examIDala 
lug certilicates, wbo. 111 additIOn to their dwly was only ID very early dIIys, when teachers We! 

avocations, would be wulIDg to teach those classes, examIned only In London A. SOOD a. examwl 
would you not ?-(Captam Donnelly.) A good tlODS were held m Dublin, Edmburgh, and Mal 
teacher can nolY ellSl)y make 150 I a-year b~ chester, tlus was necessRl'lly dropped. The lei 
teachmg 111 the evemng, and there are many men a.nuners found that the "wd voce examlDatlOn fI' 
who do ,It, and they do Illot oooupy their whole not of much.use. ~ , 
time m teaehmg 89 They do not 111 fact approve of an eKte1>du 

80 But In Older to make that Income, a man • ,,!Vii voce examlDlltlOn ?-They ilund It did! II. 
would have to teach m several locwtles, would al18wer much purpose, If you had a great nUl~ 
he 11Ot, for mstance, a man III LancashIre would ber of candidates, It would be nImostlffiposslW<i 
have to go to Wlgan and Preston and. three or carry out a "wd voce eXllffiluatlOn unless '1'< 
four towns III Qrder to IIoCcommodate a IlUfficlent could keep them three or four dIIys In Londo. 
nu:mber of persons to pay hun that InCOme m (Mr Cole) The system of payment on resu)fiI;'ll 
eveDlng clasaes?-Y es, where the classes are r~pect of SCIence has led some to trunk that¢b 
amnII, but mother toWl18, for InBtance, at Old- certificate mIght be abohshed altogether. I) 
ham, Of other places where they have, orgarused. not qwte bold tbat op1lllOn, but it 18 a flur 8 

.sCIence classes on a large scnIe, I have no donbt Ject for ru.cusslon. 
a man ffiJght make J30 I or 140 I. from the 90 Mr Gregory] Can you say what was 
SCIence and Art Department by evenmg tuition. date at willch the new system practwa\ly or 

81 illr Bazley] Not belllg employed ill the mto force ?-(Captalll Donnelly) Last year. I 
daytlIDe at nll ?-Not bemg employed ill the M B ] It F b 1867 f daytime at all r ruce was III e ruary • , 

82. ChaIrman] The MlIlute abolisbmg ex- 91. Cha.rman.] In POlDt of fact, DO examiJ. 
amlllauons for teachers' certIficates, and enabhng tlOn has yet been held of pupIls taught by t1u 
those pupus who pass III the first and second elass new class of teachers?-{CaptaIn Donnelly) Y""I 
to become teachers, 18 II recent Mmute, l81t not 1- last MIIy there were severnI clasaee examlJl.' 
(lVil Cole) It IS a MlIlute of .bout two yeart! who had been taught by people who had patte 
standmg • In the preVIous MIIy, and who did not get pay 

83. Can,,!,oll state to the Committee that you ment on results. th18 will be the first examJlla 
:have as yet an} experience of the workIng of that tlon at wwch any of them will recelVe paymell 
MlUute '-<. CaptllJD Dvnnelly > "\Ve have several on retults 
CBIICS of people teachm~ under that Mmute, and 92 An examlD&tlOn was held m May 1867 
probably the exanunation wluch 18 now commg Yes, there were several teachers who made J 
on wul jZ1ve us a larger result to JuJge from plIcation that the MInute should be retrospectll' 

84 It would be qwte pOSSIble, after thIS ex- and who applied for payment. I 
amlDatlon, you thmk, te ru.tmgUlSh the teachers 93. But no pay,ment W88 nuule? - No, tI 
who hold certificates, and tliose whl> merely Mmute was not made retrospectIve t! 
passed the first exanunatlon 1-Yes, I trunk 1t 94 Were those appllcatiollS numerou8? i 
would be po8Sl1>1e. trunk there were :five or 8llL I 

85 So that'" comparuon could be made With 95 Those wonld be made, I suppose, by til 
rc""rd to the success oftbe two clasaes (If teachers? men who had the greatest confidence III th$ 
-Yes, the payments made to them would deter- &blhty to teach?-Men who had taught befi~ 
uuue that. and had not got certificates. • 

86 Bat the ilirectory would 'Dot show. ill Ite 96. Mr Gravu.l Do you keep any' record 
:present fonn, willch telichel'll held teachers'.eer- the alleged camet wruch have led to the l'etI'q 

tl 
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tIOn of tea~hers slnc.>-1859P-( Captam Donnelly) , 
No, thel e IS no such record kept, we heaT every 
antumn that .. partlcnlar class has re-commenced 1 
they send np, theIr form, they tell ns that the 
cl&8S 18 .e-opened, hnt If the teacher goes away 
we hear no more of the-class. I could perhaps 
get the mformatlOn 11l certam cases, hut as "" 
general rnle we do not kllow what becomes of 
the teachers 

97. I understood yon to say that many of our 
teachen were lost In conseq nence of theIr ob
talmng more remnneratlve appomtments, and, I 
Inferred from that that you kept .. record of the 
teache,s who departed ?-No, no offiCial record 

98 May not those resignation" he consIdered 
to take place m con.equence of madequate l.emu
neratIon as well &8 from the teachers gettIng 
other employmentf-(M" Cole.) I thInk there 
are II great many of them who do not succeed a8 
teachers at all, they are Incompetent, and do not 
sncceed m formmg a class. (CaptRlD Donnelly» 
A teacher m SClence has to do other thmgs be
SIde teach, he bas not only to mstruct h,S class 
when It 1& formed, but he has got to stIr up the 
town a.nd mdnce people to come, and there are 
many teachels who have not suffiCIent energy fur 
that. 

99 I nnderstood you to say that &fie, obtam
mg .. certIficate a.nd havmg tanght for a year" 
ma.ny of the teachers had abandoned the work ?~ 
I have .n my mmd at thIS tIme two of those 
teaohers who have sneoeeded, and then we have 
heard that theu cl&8ses have snddenly ceased, 
.. nd we generally find, on mqUlry, that the 
teacher has got somethmg better There were 
two successfnl mem at Bnrnley who dId very well, 

o both of tlnml got good sltuatlOns 
100. Them the teachers apparently do ]!\ot give. 

auy reason when they abandon the teachmg, 
or, at least, yonr department does not hear of 
It?-They do not offiCIally assIgn a.ny reason 

101 Lord Robert Montag" j Have we, .... a 
depa. tment, get Imytlnng to say to the engage~ 
ment of teachers, or IS that left entIrely to thel 
commIttee of the 10e .. hty?...,..It '8 left entIlely 
to the comInlttee oe the locahty 

102 Cha,rman.] But I beheve you have two 
or three lDspectors who VISIt the different 80hools. 
have you not?-Ylls 

103. And also an offiCIal whom you call an 
Ol'gamzer of SClence school. 7-There IS a gentle~ 
ma.n who was" a sClence'teacher, and who now 
goes round the conutry wherever hiS serVIce .. 
are afphed for, to assIst m 01 gamzlDg the classes, 
and get a good deal of the mformatron &8 to 
why classes cease, whIch I am glvmg the Com~ 
mlttee, from him. 

104. The general result lB. that your best 
teaohers leave yon because they get better remn
neratIon elsewhere?-Whenever the good teachers 
do leave us, I find It IS generally on that account, 
hut li do' not say that aU the good reachers do 
leave UII', becanse some of them have. contInned, 
teachmg With us from the very commencement;. 
there 1& one at Bristol, and there lB Mr Angellr 
of the Mechamcs' InstItution, at Manchester 

105. W Ithethe exception -of the one at BrIstol, 
8ml one or two dayeohoola, I suppose the nninber 
of teachel!t earmng Ii> fmr lUcome, say 150 I. a.
year and upwards, IS not very great ?-No, but 
the late Minute will gIve them rather a larger 
paymeut I see dOWn> lU thiS het here, Mr. 
;Angell, 751., !\Ir Brady, 1031., and then pas ... 
mg OVl'J'mmor Items, JIb. Collma, of Ma.nchester, 
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126 1 , and so on, all tha.t mformatIon IS con
tamed ,n the Annnal Report of the Department. 
The recent Mmnte, 1D fact, will mcrease thoee 
payments conSIderably 

106 ,In the llecond grade?-There was III 're
dnctIon made where pnpils paAsed In .. second 
subjeot, and that has been aholIshed 

107. lIfr DIxon] In those cases where the 
teacher resIgns, IS that resIgnatIODI generalJy fol
lowed by the gIvmg up 05 the claes ?-Perhaps 
the olass c .. nllOt lay Its hands upon anothel" 
teacher at the momenv; It IS sometunes abandoned \ 
for SIX months; and then resnmed 

108 Do yon thmk the nnmber 011 the claeses 
IS great that have been dIScontInued from that 
canse ? -It 'Cannot be very great, heean.e the 
numhers have contInnally lDoreased fTom the 
tIme when the system began In 1859, at that 
tIme It waS' next to nothmg, bnt .. t the P' esent 
moment, flOm the returns just come In, I see· 
there are 14,600 pnplls ander cInstrnctIOn 'To 
make that a fau estImate, you mUltt take off 1 ,ooer 
or l,liOO from. the pnpiis In the- N a "'gamon 
Schools, who are' not really learmng smence, but 
when th .. t dednctIOn III made, there stIll reroam 
13,OOO pnpIls at the present moment under :i'n~ 
strnrtIon III the conntry, and that IS 1eally 
a large number when the system only began 
m 1859. (M, Cole.) b 1860 the nnmbCD 
of sCience classes that had created themselves 
under Lord Sahsbnry's mmntes, were mne, and: 
there were 500 student'S, wlnIe at the present 
tIme there are about 13,000 stndents nnder m
structIon, and 300 schools, and It IS ImpQ~tnnt 
to Bay that th,S IS entlrely spont&neons actIon on 
the p .. rt of the country, the department doe .. 
not act &8 a l!:mSlOnary In any way; It docs no
thmg but what.t IS asked to do 

109, Mr D,:eon] Does It not frequently hap~ 
pen that .these d&8ses are of a very ephemer,,! 
chm'aCter, and that the acCIdent of gettmg hold 
of a g00d and energetic teacher canses a large 
olass to sprmg Into eXIstence, while, It he IS nfter~ 
wards called away, the olass ceases to exlst?
It does happen. 

110. ClIa,rma .. ] You are doubtle&s "ware' 
that our mqtllfV 1i&8 refprence more espeCIally 
til mdnsmal teaohmg, that 18 to say, to SCIentIfic 
teachmg which IS applIcable to industrIal pur
BUltsP-Yes 

111 Can you state what proportron of the 
13,000 persona you have spoken of, IS beIng' 
mstructed III subJects whlPh may be saId to beal' 
duectly, or mlhrectly, on mdnstrlal occnpatIOns'l' 
-(Captam Donnelly) I will hand in an explana.
tory memora.ndum, which 'WllS .ssned With the 
reoent Mmnte, and whICh gIves the system of tile 
department ... shortly ... pos81ble, Mdol have haW 
the slatIatIcs np' to the pre&ent moment added III 
the margm, so as to gIve the nnmber of l,erson&> 
nnder instructIon at the present moment. (Mr. 
Col •• ) I should SILY that when the Buard accepted 
those suhJects of teachmg, they were all thought,. 
m a greater or lesser degree, te have a bearIng' 
on mdustnal occnpatIons. (Captam Donnelly.) 
Of course the people of a.ny partlcnlar pla.ce 
determme what branch of lUstrnctlon IS most 
useful to themselves, bnt, on the SIde of the de
partment, one subject 18 not gIven a.ny advantage. 
over &Dother Buhject. 

1l2~ Still the mqUlry of th,S CommIttee relates 
to teachm/F on those subjects which bear duectly 
on mdustrial OccupatIons l-Perhaps It mIght b&> 
Bll.ld that ammal physIology did not bea.: .,l1rootly 
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on Industnal occupatIons, or that zoology d;d 
not, yet there are apphcatIons of zoology to m
dustrial occupations, vegetable phYSIology and 
economIC botany have such apphcatIons, perhaps 
systemattc botany has not, thou$h 1t IS dtflipult to 
draw any Ime at ~hIch It can be said absolutely 
that a SCIence does not bear upon mdustry. 
(M r. Cole) The busmess of a gardener may be 
conSIdered as an mdustrlal occupatIOn, and, UD-
doubtedly, a gardener's knowledge of botany 
would Improve hIm as a gardener. (CaptaIn 
Donnelly) 1he gardens at Xew are mam
talned at a large expense on the part of the 
State, and WIth a certaIn amount of mdustnal 
purpose. (Mr Cole) The museum at Kew 18 
purely mdusmal. (Captam Donnelly) It is im
fossible to say that any sClence IS not capable of 
mdustnal apEhcaRon; perhaps aruma! J>hysiology 
would rank lowest m the scale of direct apph
cablhty. 

113. C],aa1'man.] Then WIth regard to the 
sCIenttfic clasRes, do you not find that those 
classes have a greater hold uEon Bome dlstncts 
than they have upon others?-Yes • 

114. And that to a very remarkable extent 7-
Y I!!!; In some dlstncts the people have taken the 
subject up, and put a good deal of energy mto 
the matter, and worked up the classes thoroughly; 
in others, they have been eIther opposed to the 
thing, or else they have been mdIfferent. It IS 
entIrely a matter for each localIty itself, and a. 
questIon of energy or want of energy In tha, 
localIty. ~ 

115. l'ake tbe large Industnal centres, and, 
begmnmg WIth Staffordshlre, can you tell us 
'W nether the system has spread much In Stafford
shlre ? - (Mr. CoZe) Years ago there was a 
chemIstry class started at Stoke, but the teacher 
went to the bad, and the school never reVived; It 
18 now proposed, I belIeve, to re-estabhsh the 
school But If the localItIes themselves, havmg 
thl8 machmeryathand and these pubhc payments 
for theIr receptIon, are not suffiCIently alIve to 
the subject, I hardly know by what process you 
can make the people alIve to It (Captam Don
nelly) There IS the Lancashlle and Cbesh1re 
U mon'~f MechanICS' InstItutes; the prevIous and 
present secretary have worked the system, and 
the present secretary stated that he beheved by 
next year he would have a SClence class m con
nectIon WIth every one <Jf the mechamcs' mstI
tutes m hl8 umon. The YorkshIre Umon have, 
on the other hand, scarcely done anythmg up to 
the present ttme m the matter 

116 Air. Bruce] Can yon gIve the nnmber 
of FClence classes m conneXIon mth the LanCJI
shire Umon, and the number m conneXlon WIth 
the Yorksh ... e Umon ?-About 60 In the Lan
cashtre and ChesM Umon, and 12 In the York. 
slure U Juon. 

117 C/,a,rman J Canyou,m fact, at a subsequent 
tIm~tate In what counues tlus system of InstruC
tIon In conneXlon WIth the SCIence and Art 
Department has made much or httle' progress.
(Mr Cole.) It would be qUIte pos81ble to make 
a return showmg how far the system has been 
adopted m en.ch county throughout England, m 
fact, I have a rough Froof here of the exanrmattons 
that are now gom ... on All the manufactunng 
towns that have ;;:.ropted Ute system are contalned 
in the lIst \V lu~h I now produce, and that lIst can 
be claSSIfied m aw way that the CommIttee 
desIre, mdeed It might be classt:6ed aooordmg to 

_, :the mduW'-es, takIng. for Instance, the centrell 

"" 

of the cotton trade.-( Captain DonfU!lly.) I can: 
state some particulars wltli rt'gard to the Lanca. 
shIre and Cheslure wstncts. The number of 
schools IS now about 60, IlUd 1tIr. Lawton, the 
viSIting agent IlUd cruef mover of tIllS umOD, told 

• me that he hoped and thought that 1)6 saw rue 
way to estabhshmg sCIence clnsses In all the Insti
tutions m connexlon With the umon by the SessIOn 
of 1869-70; that wonld be lIttle short of 150 
schools. The number In Yorkshire is very small 

118 In Staffordshire also I beheve the number-' 
is very small, IS it not ?-{ Mr. Colt.) I thmk 
there are not many. 

119. There lS a very small school at Wolver
bampton, I beheve ?-Yes. 

120 And 18 not that the only 8chool in what is 
called the Black Country?-At Wolverhampton 
there are four classes; at Wal'all there IS B class 
at the Grammar School. 

121. WIth how mauy pupIls ?-There are 24 
pupIls under instructton 

122. In more sub$<Its than one ?-In morganic 
cheIDlstry. 

123. !lave you any schools at all in the county 
of Durham ?-Apparently but one. 

124 Is there not a school at Darlington?
Darhn~on has 10 pupils under Instruction. 

125 The subject IS what ?-The subjects arE 
apphe&mechanlcs, magnettsm and electr1clty, m 
orgame cbemlstry, and metallurgy 
~ 121>. 'That IS !be only schoolm Durham county 
is jt not?-Yes 

127 There IS none In the CIty of Durham 
Gateshead, Sunderland, or Stockton·on-Tees, i 
there ?-At Gateshead there are 39 Jlupils unde 
InstructIon in geometncal drawmg, mechaU1ca 
draWIng, bUllwng, constructIon, and theoretlca 
mechanICS. 

128. Is that a recently established school?
am unable to say The lIst of each year shows th 
schools then eXlstmg wruch desU"e to be exammee 
and we could, by gOIng over the hIStory of th 
place, :find out whether It has lasted more tha 
one year 

129 Can you gIve the CommIttee any infO! 
ml1tlOn With regard to Northumberland?-Yes 
I :fiud there IS a school at AhtWICk where the 
learn elementary mathematIcs 

130. I thmk there ]11 none at N ewcastle-upO! 
Tyne, 18 there P-:-There IS none at N ewcastl, 
upon-'fyne. 

131. Is there anythmg at 'j ynemouth ? -
None. 

132. Is there anythmg at Morpeth ?-None 
133 In DerbyshIre IS there any?-There IS on. 

the Grammar School at Derby where they teat 
morgame chemIStry. 

134. Your ll8lI18tant inspectors revorl, to y< 
on sCIence mstruction, do they not, ID the cou 

:!~f~b~;:~;;;I!~Z~;;:~~;;~ 
raptdly m the country lU general '-(Capta! 
DUTlnelly) I thmk that has been theIr gener 
purport. 

136. Have those reports ealled y()ur attentto 
to the entIre absence of SCIence scbools In th. 
great lDdUBtiiallooahtles ?-The IllSpectors onl.;! 
go and V18lt the schools that eJUSt, In order to ~eJ 
that they are gOlDg on properly I 

137. They make DO mspectwn of the country 
m order to ascertam wbat 18 dOlDg?-No. I 

138. ~ere 18 a naVigatIon school at Plymout, 
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is there tiot?- ~Yes , at Plymouth the navigatIOn. 
school,s simply a crammlDg school for the Board 
of Trade exammat,ons The masters and mates 
who go there do not come up to our examma-
uon , 

139. But that school is meluded m your dlree-. 
tory 18 It noH-Yes, the sohoollllakes a return 
of the number under mstrut!'t1on, and we cannot 
cut them out, but It 's always pomted out when 
such schools are not eltanuned by the department 

140. But the Hull naViO'atIon school 18 exa.
mmed by you, IS it not.?-~es, and they are very 
successful.there • 

141 1he Plymouth school IS of a dIfferent 
character"from the Hull ~chool, 18 It not ?-En
tuely 1 he Hull school takes boys and brmgs 
them up, and teaches them, and then sends them 
to sea, whereas the Plymouth school takes m 
scarcely anythmg but masters and mates, and 
seamen who h~eJustgonem there for a few days 
to brush themse'1r(es up for gomg before the Board 
of Trade, and gettmg passed m an examrnatlon 
wblCh does not go much beyond a rule of thumb 
knowledge. In order to meet the pOSItion of the 
navigatIOn schools m tws special subJect, exanu
nations are held four times a year, so that pupus 
who may belong to ships only m port a short 
time, may have every opportumty of commg up 
to the departmental exanunatlon, but those ex
anunatlons are not largely attended 

1{2. It IS m reference to schools of that cha.
racter that you Said that the deduction of a 
1,000, wwch you preViously referred to, ou~ht to 
be made ?-989 IS, I find, the preCise numoer of 
students m the navigation schools who are not 
examined m May. Then the returns are perhaps 
rather 'mproperly swelled by the returns which 
are made from two large institutions m Glasgow, 
the AndersoUilln U ruverslty, and another place 
which return II large number of students under 
instruction The greatel propOl tlOn of those 
merely attend lectures m those Institutions, and 
but few of them come up to the department ex
amination. 

143 Can ¥ou tell us whether there are many 
day-schools In eXIstence In the country which 
may be properly called sCience schools, In con
nection With your department 1-1 have a return 
here of day classes at Andover, Blrmmg,,~am, 
Bromsgrove, Cheltenham, Durham,Derby. Hull, 
Yarmouth, and other places, some of them bemg 
in London, and With the perm~n o~ the Com
:nuttee I will hand In that return ~endlx.) 

144. Chairman.] Can you pomtout any school 
or schools which you wonld conSider model 
schools, m connection With your department?~ 
(Mr. Cole) Emphatically Bl'lstol, Bristol,s an 
exoellent eX8lUpie of a secondary school, which, 
I shonld say, proved the good workmg of the 
frescnt system ~captaln Donnelly) Manohester 
18 another exam e, there 18 a SChool there In 
conneotlon With e MechaniCS' Institution, taught 
by Mr. Angell, and there IS a SlIDllar school at 
G1aBjlow. 

145. Who is the teacher there 1-M r Mayer. 
(Mr Cole.) In a day school, sCience Instruotlon 
!a a continuous thln~ gomg on every day, but 
In a rught school It 18 more or less mterrupted 
That It IS pOSSible to estabhsh day schools by 
the present system 18 proved to us by those cases 
which are very succesSful 

146 Those are mstances of schools for the 
a.rtJ.zan class, or for a class nearly comcuhng With 
the a1 t1zan class ?-At BrIStol, I thwk tlie fee 
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vancs from 3 I. to 4l 10 8 or 5 I per annum, and 
It 1S paid by the seSSion, or quarterly. 

147 Lord FrederiC CavendIsh] What sort of 
age are the students?-They go to the Bl'lstol 
school at an early age for generJti instruction, and 
I thmk they remam there unt'! 14 or 15 yell1"$ of 
age 

148 Mr Grpgol"yJ The anflual fee 18 3 I, IS 
It not?-Yes, and I twnk the master gets a httla 
more for some subjects In certain cases. 

149 Do they get anythmg ror the evenmg 
lectures?-Yes; you can enter separatel) fot 
them only 

150 lVIr LOIofl>!!'/' ] Why do vou consider the 
Bristol school II modpl school ?-It earns so much 
pubhc money, that IS one reason I attribute 
the success of the Bristol school to two causes. 
one IS that It 18 not overcharged WIth rent for the 
bUlldmg and local expenses, and, above all, there 
18 an excellent teacher WIth an excellent staff, 
twrdly, I should say that it assesses an amount of 
fees suffiCIent to make a revenue for the school, 
whICh It finds a suffiCIent number of people m 
Bl'lstol to pay. 

151. Are those who attend that school ploperly 
artlzans ?-They are e1ther very small tradesmen 
or artlzans, or the children of artlzans 

152 Sir Charles Lanyon J Are you aware that 
there was a great falhn@:-offm that school between 
1865 and 1866 ?-I was under the ImpresSlOn 
that It was flOUTIShmO' at that tune 

153 Mr Gregory j There IS an increase m the 
results of the sCience teachmg from 2641 to 
2851 ?-There are always fluctuatIOns (Captam 
Donnelly) At the present moment they re1;11rl!. 
145 under mstructlon. 

15~ Sir Charles Lanyon.] And that IS 30 less 
than were under mstmctlon m 1865, I beheve 1-
(Mr. Cole) Thell annual receipts from the de
partment are not dUDlmslung 

155 Cha,rma7l. 1 Is there not tws peculiartty 
about the Bristol day school, that the bulidmg IS 
prOVided free of expense ?-That IS one pecu. 
harlty, another IS that they are not afraId 01 
charglllg a reasonable fee, and the thud and best 
reason 18 that they have an excellent master. 

156 Takmg the first reason for the moment, I 
beheve that m respect of art schools a grant IS 
made towards the cost of erectmg the bulldmgs ? 
-Yes 

157 And also towards the cost of fittmg up 
the schools?-Yes 

158 But I beheve that IS not the case With 
re~ard to sCience schools ?-W 1th regard to SCIence 
seOools, no buudmg grant has yet been made, but 
With regard to apparatus, an apparatus grant of 
50 per cent. 19 made. it will he ob'l"lons that an 
art §chool requires speCIal accommodation to be 
distinctly apphed to ,ts pecuhar objects, while 
a class for mathematics reqUires no speCial p~e
mlses or arrangements, in fact, one Vlrtue of our 
system is that anyone may teach m a garret or 
a cellar, or wherever he lIkes 

15~ Expe1'llDentai chemIStry, for instance, do 
you thmk that could be taught m a garret or 
cellar ?-PoSSlbly It might. 
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160. Mr B .... ce} How would that apply to 
mechanical drawmg ?-Mechamcal drawmg as 
good drawmg 18 taught m art schools. 

161. Is It not taught m sCience schools also 1 
-I do not thmk they ever require illustrations 
as fine as they do m art schools, SCience, gene
rally speabng, can be taught anywhere. I am not 

B prepared 
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prepared to say that a bUlldmg grant for SCience, 
where science was taught as a senous daily bus,
nes .. mIght not be a proper thmg. 

162. Chatrman] We will assume, then, that 
science IS taught as a senous thmg when a G0-
vernment grant lS' made, what sliotlld you say 
then ?-Y ou could hardly say that the 300 classes 
throughout the country are all of the character 
wruch would Justtfy the expenihture of puhho 
money on them lD buildmg grants 

163 Then It would be very deSirable, would it 
not, to have some means of dl8tmguIshmg between 
the senous and illusory teachmg of sClence, If 
classes of both kmds receive Government money? 
-WIthout saymg that any SClence teachmg IS 
illusory, I should say that whenever substanttal 
premises are mamtamed and permanenlly devoted 
to the teachmg' of SCience, It mIght be a proper 
subject of conSideratIOn whether a grant should 
not be made 

164 Mr Potter] The hIghest amount of grant 
made for an art school has been 5001., has It not? 
-Yes 

165 Was tbat contrary to the recommendation 
of the CommIttee that sat in 1854 ?-I thmk so. 

166 Chatrman ] But grants are bemg made to 
art schools, and have been made to art schools 
for buuihng purposes ?-Yes, I am sorry to say 
that they are not very eagerly accepted. 

167. Mr DUEon] Is there any such condltlon 
attached to the makIng of a grant as to prevent 
its belDg asked for ?-l!'or several years past only 
the sum of 1,0001. a year has been taken In the 
Votes for the purpose of as8IStmg art schools With 
buuihngs, and I think In some cases the conihbons 
a.ttached prevent a locahty from acceptmg the 
grant, but I am of opmlon that it IS rather the 
apathy of the locahties than the conditions of 
the grant whIch prevent theIr being sought for. 

168 Chatrman. ] At all events, sCIence schools 
have thIS disadvantage. as compared With art 
schools, that they cannot obttun the bnilihng 
grant. whereas art schooLs can obtain the bnildmg 
grant?-Yes 

169. Mr, Bruce] Is It a condltlon attached to 
your grant to art schooLs. that the buuihng shall 
be :fitted for the purpose ?-Yes. 

170. And no such necessity WIth respect to 
the bnilihng 18 attached to sClentmc teaclung?
No. 

171 Chall'11lan J The second reason which you 
gave us a few mmutes ago was, that there was 
some heSitatIOn With regard to charglDg an ade
quate fee for mstructlOn ?-Yes. 

172 Then you gave us a third re .... on. you 
BRld that the teacher of the Bn.tol school pos
.seased pecuhar quahficauons 1-Yes. and I mIght 
add a fourth, wluch 18, that the mstruction goes 
on daily • 

173 I beheve it IS the fact that Mr Coomber 
was tramed at the School of Mines, In J ermyn~ 
street; IS It not ?-He came up for a short pohsh~ 
ing. but my unpresslon IS that he had been trame<! 
in a traunng school, and had a love for SCIence, 
and was found to be a hkely sort of man, and 
then had a year's teachmg or so at J eTJDyn-street, 
whIch, no doubt, was very benefiCIal. 

174. With regard to the NavigatIOn School at 
Hull" that you would also call a successful ex~ 
ample of the science school 1-Yes. 

174- Mr. Scapmg was also metructed m Jer
.myn .... treet, was he not?-{ Capttun Don1ll!Uy) I 
tlunk Dot, I beheve he was taught in the Green
'WlCh Nangabon School 

• 175. WILS he not also taughtm Jermyn-etreetl' 
-I do not Ihmk so. (Mr. Cule) I fully Dl(ree 
With the mference to he deduced from the ChaIr
man's questton. namely, that a SCience leacher 
ought to be properly tramed 

176 Can you pomt out any succ(ll!sful day 
-SCIence school whIch IS conducted by a master of 
whom you do not know that he has recQlvcd a 
competent trammg?-(CaptaJn Donnelly) Yes; 
Mr. Mayer, at Glasgow. 1ft not a trlllllcd 8Clence 
teacher, and certllJIlly Mr. Angell, at Manchester. 
IS not a tramed sCIence teacher; thOile are tW() 
esses. I do not remember any other at tlu& 
momeut. 

177. But the two most successful sbhools are 
that at Bmtol, and the NaVIgatIOn :"chool at 
Hull, and thOile two are conducted hy tramed 
masters, are they not 7-.A.e far as my recollection 
goes, Mr, Scspmg was taught 1D the Gleenwlch 
Navlgatton School, and I do not thlllk he had 
any special SCIence trauung. though he may 
have had. 

178. Is there any mstltutton, at present, for 
trammg BClence mll>lters ?--( M r Cole) None 

179. Is there any lDstttutlOn that you could 
pOint out that YOll tlunk might be made avallabl" 
for that purpose, If It should be thought dC.lmbl,,: 
to trRln such mlLSters for SCIence schools, as you 
have inihcated by the ihstmctlon whICh you made 
between serIOUS sCIence schools and mere sCleno" 
classes 7-1 tlunk most of the eXlstmg tralDlDgl colleges throughout the country mIght, WIth III 
very moderate ILSsl8tance. be made thoroughly nl 
for tralDmg teachers of SCIence 1D 8econdar~ 
schools j 

180. Lord Robert Mimtagu.J Does not S~ 
Mark's College at Chelsea obtam grants for SOl, 
ence teaclung 7-( Cal'taJn Donnelly.) Ye8. I 

181. Chu.rman ] Under what nunute 18 that l 
- Under the general mmute, paymg for results. 

182 You would conSIder them poor students' 
-Those that come witiun the rtIles would be pllJl 
so. 

183 Lord Robert Montagu] Was not a lette 
wntten to the pnnClpals of the tr&1DlDg college 
the other day on that subJect ?-<Mr Vole) Yel 
It ~~4 Will you pnt that letter m ?-Yes, I PU

J " Sir, "Februa 1868. 
" I AH rurected by the Lords of the Committe 

of Councll on Education to forward to you t~ 
a.ccompanylDg copy of a sCience dll'ectory. the 
recent J,1mute creating scholarslupa, and an eJJt
planatory memorandum. and 1 am at the SaIne t111$ 
to pOlDt out to you that the students In a trallung 
college are on the same footm~ WIth regard to 
the RId gIven to SCience mstructlon ILS any ~r 
students ' • 

" Theil' teacher or teachers can earn paymenu. 
on restUts on exactly the same conditions all for t~ 
;mstructton of students not 1D a trainmg college. 

"In order to carry out the rules of the l:oOlllnq< 
and .Art Department, and to give the teachers th. 
necessary vouchers. a commIttee must be formed 
Tlus ClJmIl11ttee amongst other dutIes supenntend 
the exammatlon of the students m papers fUl' 
lI1lIhed from the Scrence and .Art Departmenl 
The qnestlon has ansen lD one or two caalle whe 
ther the pl'JDClpal or mstructors of the training eo, 
lege could be on tlus com1l11ttee. My Lords haY 
m all cases decided that th18 could Dot be alloweli 
The reason for tlus decunon will be eVlden t, an 
It need scarcely he /!lIId that no imputatIOn ! 
thereby cast on the fauness and tmpartJahtYt1 
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the officers of the traInlDg college. All the er- 195 How do you account for that mcrease ?
ammatIons are conducted by local agency, and There IS a relaxatIon of the rules wlueh prevented 
both lIS regards medals and Royal ExhibitIons a man receiVIng the full value for teachmg more 
schoola are competmg with one another In order than one subject, another reason IS that the 
to gtve perfect confidence, and to aVOId the classes are mcreas10g largely 
slightest ground for nflpleasant eomments, It IS. 196. Lord Robert Montagu l°There has been 
necessary to adhere stnctly to-the rule which has a general relaxatIOn of the rufes wherever It was 
been laid down, that no persoR ahould aerve on the thought adVisable both for sCience and art, has 
ilOmmlttee who IS m au way connected with the there not 9-Yes, With regard to SCIence the 
students, or can be conSidered mterested, even whole vote proposed thIS year IS 18,900 I as 
remotely, m thell' success, agamst 8,600 1 10 the preced10g year 

.. However well qualNied the pnnClpals of tram- 197. Cha.rman] What does that vote fOI: 
iug colleges mIght he Ilersonally, and however sCience caver ?-Paymentsto teachers on results, 
natural It JDlght appear that they should supeno- pnzes of books. &c., grants for examples, local 
tend the eXamInatIon-expeclally when the stu- secrelianRs for examInatIons and scholarships, the 
dents had been taught by some one entIrely sum of 2,000 1 IS put down for the creatIon of 
unconnected WIth the trammg college---to make new scholarshlpe of 51 , 10 Z , and 25l a-year 
an exceptIOn m theIr favoUT would place them m 198. That IS under the mmute of the 21st of 
a very mVIdlous posItIon WIth regard to other December 1867, is It not?-Yes 
echools where the rules are stnctly enforced. 199 Can you explain the proposed operatIon 

"I am, &c 
.. Norman MacLeod, 

.. ASSistant Secretary .. 

My answer 18 not to be taken as. suggestIng that 
BuffiClent IS done for trammg SCleDce teachers m 
trBlnmg colleges, the trBlmng colleges are gradu.
aUy adoptIng the present system. 

185 Chazrman.] But you would perhaps con
sider that for a day school for elementary science 
teaclung, a teacher of a higher grade would be 
reqUired than those who mIght be conSIdered 
sunply competent for conductIng sCIence classes? 
-Not hIgher, but more systematIzed teaelung 

186 Mr Potter.] Have you not stated that 
there are no schools for trBlnIng masters. for 
sCience ?-Yes. 

187 You have schools for tralDlng art masters, 
and have had for years, have you not ?-Yes, we 
have one central trammg school at South Ken
smgton, and all the schools of art tl11'oughout the 
country part18lly tram teachers 

188 Could you give any opmlOn with regard 
to the number of art masters who have been 
trBlned in the central school, who have remamed 
m the profeSSIon ?-I thInk 1 could gtve you a 
return of that, pretty accurately, I could give you 
a very accurate account of those who have beeD 
tramed, and are stIll practIsmg as teachers. 

189. Will you put that m?-Yes 
190 ChaIrman] On the whole, you tlunk that 

suffiCient encouragement IS not bemg given to 
the trBlDlng of sCience teachers ?-CertaInly 

191. Ill. answer to a preVIOUS questIon, you 
8lUd that although. paymell.t on results 18 not 
graIlted to teachers m respect of middle chIss 
students, those studeIlts ohtaln prIZes, and I thmk 
10U stated that the value of those ~nzes has been 
mcreased, can you gtve the commIttee any more 
defimte mformatIon upon that subJect ?-I will 
put m a retlIrn wluch WIll show the pro!!Tess 
which has been made In that dll'ectIon. " 

192. What does the State pay at th,S moment 
tl11'ough the departlnent for &elence mstructIolI. ? 
-The dU'eot paymeIlts to schools in 1867 
BlDounted to 8,000 I., m th& preVIOUS year tlIel 
were 5,000 I. 

193. Lord Robert MontdgfL 1 Can you give the 
Committee the estlmate for this year ?-In the 
preseIlt year It IS proposed that the eorrespondmO' 
sum shall he 13,500 L " 

194 Cha.rman] That 18 a ve.., large 10crease 
upon the estlmate of last year. 19 It not ?-Yea. 

072. 

of that mmute to the CommIttee 9-The mmute 
of the 21st December 1867 prOVIdes for two forms 
of scholarships m eonnectIon WIth elementary 
schools, whether reCeIVIng State Bid as such or 
not, the first of them IS an elementary school 
scholarship at 5 I 5 1 IS ranted to the managers 
of any elementary schoo for the support of a 
deservmg pupu If the school undertake to keep 
lum for a lear and subscnbe Ii l, also If the
managers 0 the school WIsh to seloot from the 
students one pre-emment among the best, and will 
undertake to prOVIde 51 m order to keep lum at 
school, then the department, upon certain condi
nona, will pay another 5 1 , the object bemg, m 
fact, to compete WIth the labour market, and to 
keep the boy at school for a; year 

200 Lord Robert Montagu 1 They are to select 
any boy 10 a poor echo"l !iy competItIon, m 
order to glve.hun a SCIe"ce trBlD1Dg ?-Yes, the 
managers can arrange as they please, subject tQ 
the approval of the department, they can keep 
the boy at school, and pay the 5 1, and the d ... 
partment Will pay the other 5 I, prOVIded he 
comes up and passes m the sCIence eXBlD1DlLUon 
ensuIng 

201 But tlus 18 preVIOUS to the educatIon in 
~CIence that he is to receIve 9-Before he receIves 
Blly educatIon m SCIence 

20:l ChaIrman] I thought he was bound to 
pass m some- subject at the May exammatIon as 
a condltIon of receIVIng the grant ?-Yes, after
wards; they begtn by selectIng a student, and 
they engage to pay 5 I, and to keep hun at the 
school, and he has to come up and pass In some 
'subject m SCIence, and then on hIS pasSIng the 
ex=atIon\ the departInent will pay the Govern
ment 51. 

20jl He does not receIve the 10 1 unless he 
passes m one subject, does he ?-Not the 101 ; 
he may receIve 'the local Ii L, hut not the Govern
ment 51 

204 What 18 the second scholarslup ?-That 
IS a more advBllced scholarslup; It 18 called the 
SCIence and Art ScholarshIp; lIke the other 
scholarslup thelemay be one for every lOOpupus, 
but It IS granted WIthout any correspondmg con
trIbutIon on the part of the locahty 

205. Lord Robert Montagu.] Will you explain 
that pomt a little more fully?-In the former 
case the school had to find 5 I, but In th,S case 
they are reheved from that obligation, the SCIence 
Blld Art DepartmeIlt makmg the grant of 10 L 
towards the mBlDtenance for one year of the most 
deserVIng pupu or pupIls m the eleIDeIltary school 
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who may have taken II. ilrst grade in elementary 
gecmetry and freehand or model drawmg, and 
passed m aome branch of sCience; if he has 
accomplished those two feats, of domg someflung 
at a low pomt in draWIng, and sometlung at .. 
low pomt In sClellce, then he may obtam one of 
those 101 Bcholarslnps. 

206. Will you explain why we do not re
qUIre the locality to subSCrIbe an equal sum to 
that winch we subscribe In t1us Instance ?-The 
ratwnaie of that IS, that you have got a promising 
youth, and you wtsb to encourage him to go on, 
while In the other case you rather pay for the 
results at the end of the year. 

207. The object before was to give hIm a 
chance, whIle m this case we have got him, and 
our object IS to educate lum ?-Yes. , 

208. Chatman] You thmk a boy who has got 
the 5 l. will then go m for the 10 I. next year 1_ 
Yes 

:l09 Mr Bruce] That mmute IS the only one 
in whIch the SCIence scbool eXIsts SIde by SIde 
WIth that elementary school, IS It not 1-The ele
mentary school may be ID a town, and the SCIence 
class may be held apart, but the mmute contem
plates the access of the student to some SCI8n
tWc teachlDg. 

210. If the student were hvmg at home, unless 
the sCIence class were somewhere near, then there 
would be no advantage to be denved by the ele
mentary echolarshlp?-No 

211 Lord Rubert Montagu] Must not all these 
scholarshIps be contemplated In successIon one 
to the other, the boy at a poor school, whIch, 
Jlerhaps, does not reCeive any grant from the 
Government, gets the first scholarship, and he IS 

taught SClence, and then that very boy can go In 
for the second scholarshIp, IS not that so 1-Yes, 
he can go ID for the second scholarslup, and agam 
for the thIrd 

212 CI.azrman.] But he must continue to be 
under IDstroctlOn 171 the elementary school, And 
must be a poor scholar?-Yes. 

213 Mr Bruce) But he may have ceased to 
be an elementary scholar, may he not?-He must 
attend the school durmg the day, that 18 the con
mtIon 

214 Chazrman] He must continue to be a 
scholar, ID fact ?-Yes. 

215 Mr Bruce] Snpposing the case of a boy 
who has done well at an elementary school, and 
has earned t1us 5 I, can he only enJoy the ad
vantage of the 5 I as long as he 18 a day scholar? 
-That 18 all, It 18 to support lwn whlle he does 
not go to work. 

216 Chalrman].And the same conmtion at
taches to the 10L scholarshIp?-Yes. 

217. Mr. Bruct.] Do you thInk there i~ any 
reason why a boy who has left school, havmg 
qualified lwnself' to. get thIS 5 I, and taken to 
some employment, and who yet wishes to attend 
the sCIence school, should not have the payment 
continued to lwn ?-He could attend the sCIence 
Behool dunng the evening, but the object of the 
scholarshIp was to afford a boy some Il1lpport 
instead of hIs being compelled to go to work. 

218. But the object of the scholarshIp is not 
simply to support, hut to encourage boys to apply 
themselves to SClenttfic trammg 1-( Mr. Cole) 
CertaInly. 

219. Do yon see any reason why a boy of 12 
or 13 who has left school. and has obtamed thIS 
scholarshIp and taken to some employment, should _A. on Inna' AS he attends the SCIence classes, 

have that payment continued to him?-No, on 
the contrar,Y, I thInk that a student should be 
prOVIded WIth the meana of contmumg hIS lD
structlon, and not be taken away from It too 
early. 

_ 220. You do not limit the age at wInch lIe 
may obtain flus echolarslnp, do you 1-Yes, for 
recelVlng the 10 l. to be prud by the departmcl\t 
he must be from 12 to 16 le&r8 of age. 

221 Chairman.] But IS It not the case tIult 
the time of a boy of the age of 15 or 16 who 
should be kept at such a Bchool would be slDlply 
wasted because there would be no means oC 
glvlDg hun correspondmg InStructIon In other 
subjects ?-Pupil-teacbers are kept at the ele
mentary schoolS up to a late perIod. 

222. Do you not except pupil teachers from 
the advanta~es of these grants?-Yes, but the 
boy could still get some good at the Bchool, the 
ComlIDttee WIll understand that thIS M mute IS 
only just begmnmg to Simmer, and I have no 
doubt that thE're IS a good deal of InstructIve eX
penence to be got out of the workm~ of It. Mr. 
Bruce, however, rBlses another questIon. 

223 Lord Robert 111 ontag"" ] Was not thIS the 
object of the Mmute; It was supposed that there 
were certalll clever boys III different poor schooll 
throughout the country?-Yes. 

224. And we WIshed to give those boys III 

opportumty of learnmg more than under ordlnar) 
CIrcumstances they would be hkely to lparn a 
theIr school 1-Y es 

22.5. And 171 order to do that, we hall to com 
pete WIth the labour market whloh would, In th 
natural course of thmgs, take them away frat 
school?-Yes 

226 And the elementary school 8cholarshl 
was lDstItuted III order to give thIS 10 1 a year, S 
that a boy might continue at the elementar 
school, and 0 Iso obtaIn some lI1structJon I 

SCIence ?-Yes 
227 And, then, having got the boy so fa 

our object was to cull out of flus mass of bOl 
throughout the country the best of them all, 4n 
enable them to obtam some higher SCIentIfic 1 I 

structton ?-Yes 
228. And WIth that object, we Instituted 

Science and Art ScholarshIp 1-Yes 
229 ThIs SCIence and Art Scholarship, then, 

must be taken In succeSSIon to the other echolall-
ehlp?-Yes j 

230. The boy is supposed to rue from one to 
tbe other, and he is lllduced to remam at tho 
school by what he will get by remainmg1-Yef; 
the words of the Mlllute were, "The scbolarship 
18 intended to mamtalll the student w bIle remalll~ 
ing at the elementary school, and the exblbltIon 
is to support hlDl whlie p1l1'SUlllg hIs stumes at 
some central metItutIon where mstructton is of a 
hIgh grade" \. 

231 Mr. bruce.) Have you considered tM 
adVISability of keepmg a boy's supenor talents at 
the elementary school from 12 to 161-That 
POIDt, except III the way etated in the Mmute, 
has not bpen specrlically conSIdered. 1 

232. Lord Robert Montagu] Do not the pup 
teachers remain at elementary schools untU they 
are 16 years of age ?-Yes. , 

233 • .And do they not every day nndergo al 
least an bour and a half of InstructIOn '-Yes. \ 

234. Therefore, It 18 pOSBlble, is It not, thai 
boys up to 16 years of age mlght contInue to r1 celve metructton Bllltable to tbe1l' age in an el 
mentary school 7-1 cannot doubt It. 

23.). Thell 
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235. There IS no reason, IS there, why those :fix any relatIve amount of marks they consider 
boys should not contInue to receIve 1OstructIon best to MSlgn to them. The place where the 
sUItable to theIr aae 10 elementary schools, up to student IS to pursue lus stud,es may be fixed by 
the age of 16 ?-None the managers, subject to the approval of the 

236 Mr. Bruce] But IS not a pupIl-teacher SCIence and Art Department" That IS to say, 
who contInues at the elementary scnool untIl he ,you may send a youth to Glasa&w, or to Owens 
is 16 years of age, recclVlng a payment whICh College, Manchester, or to DUbl1O, or anywhere 
may be taken at an average of about 151 a year where sCIentlilC mstructIOn of a specIfio character 
in 1 etum for h,s servICe.\! 1-Yes. IS aff'orded " If a Government lDStItutlOn be 

237 Is there any analogy between the case of selected, such as the Royal School of M1Oes, or 
a pupIl-teacher 10 that FosltIon and that of an Royal College of ChemIStry, London, or the 
ordmary soholar ?-It mIght be reasonably 10- Royal College of SCIence, DuhlIn, the fees of the 
ferred that If there be a teacher at the school student will be remltted" Those 1OstItutIons 
able to contmue the 1OstructIon of the pupu- be10g under the control of the Lord Pl;esldent, he 
teacber ns he lS bound to do, the pupu-teacher IS able to say that they shall not pay any fees. 

o StayID~ till he is 18 years of age mIght be capable " The exhlbltloner must he of the artIsan class, or 
of gtvmg proper 1OstructlOn to a boy up to 16 a poor student, as defined by the SCIence D,rec
years of age tory The grant of the department WIll be paId 

238 Chairman] But the 1OstruetIon gtven to from year to year on condltlon that a lIke pay
the pupIl-teacher IS not gtven dur10g the school ment has been made by the managers or local 
hours; the tnpu-teachers dunng school hours commIttee, and that the student has pursued rus 
lire employe m teachmg, whereas the Mmute studles satIsfactoruy, accordmg to regulatIons 
reqUlres that the boy should be at school dunng fixed by the department" 
school hours, IS not that so ?-Ifltwere fonnd, as 246. You understand by that, of course, that 
expenence WIll show after a year or two, that the the department will engage to ma1.e the payment 
scholars dld not get theIr other 51, of course that for three years at the least ?-The Mmute fixes 
would prove that sotneth1Og in the plan reqUIred one, two, or three years. 
moddicatIon. 247 But If the localIty granted the payment 

239 Mr Bruce] Your argument IS that If the on Ita own account for three years, I presume the 
master IS capable of 10structlng a pupu-teacher SCIence and Art Department would make the 
between 13 and 18 years of age, he IS also grant for the same tIme ?-Yes, I should trunk so. 
capable of carrY10g on the 1OstructIon of your 248 Changes have been rather freqnent m 
scholars from 12 to 16 years of age 1-Y es, yOUl department, have they not ?-Every change 
coupled wlth the test that we apply, namely, that has been a beneficIal one, m my oplmon, the work 
he cannot ob~1O the 5l unless he passes m IS comparatIvely very new at thls tIme of day, 
BClence. notwlthstand1Og all we know France IS begtn-

240. The school would be recelvmg no payment nmg to contemplate someth1Og hke what we are 
for him, he bemg over 11 years of age, would It ? dOlO!\, m thIS country, therefore I hope that the 
-No ChaIrman an<! the country will excuse us for 

241 Mr. Potter.] Would It not, m youropmion, :findmg It necessary to learn the busmess slowly. 
be deSIrable to extend the advantages of those 249 Mr Potter] Do you thmk that any 
scholarshIps to a lad of 14 who had obtamed the localtty 18 lIkely to guarantee 251 for three 
51 preVIOusly, and had gone to work at 14 years years ?-(Captam Donnelly) I am pretty nearly 
of a$e, supposm~ he chose to devote hlmself to sure that there are SIX eases of applIcatIons 
workmg It out m an evemng school ?-I trunk (Mr Cole) I have reason to thmk that It will very 
that IS deSIrable, but It IS a rustmct propOSItIon soon be done m 30 cases 

242. Lord Robert Montagu J Are you not 250 Lord Robert MOlltagu] Some commu-
aware that boys at elementary schools (lan obtam mcatIOns have been made to you upon the sub
payment at those schools up to 21 years of age? Ject, have they not ?-SIX dift'erent localttles have 
-I am not offiCially aware of the eXlstIng rules written, and some of the places have speCIfically 

243 But do you not suppose that what the offered to establIsh scholarsrups 
honourable Member lS thinking of lS rather thls, 251. Cha.rman.] In fact, unless the 10calttIes 
that the payments for even10g schools begm at were prepared to do somethmll:' you would 
12 years of age, and that the payments for day scarcely thmk the Government WIll be JustIfied 
schools do not cease at 12 years of age, but go on m mak10g the grant, I suppose? -That 18 the 
to 21 years of age ?-I sup{JOse so. pnnClple npon wruch we have always proceeded 

244. Cha.rman] The third grant, I heheve, 18 252 Now Wlth regard to the competItIon 1U 

an exhlbltlon of 251. ?-Yes. May for the purpose of those exhlb,tIons, have 
245. Wlil you kmdly state to the Committee any regulatIons been determ10ed on?-The forms 

the cond,tlOns of that e.chlbltIon P-" The SCience for obta1Omg those scholarslups have been pre
and Art Department will make a grant of 251 pared, and they are about to be submItted to the 
per annum to the managers of any school or edu- Lord PreSIdent The thmg, m fact, works itself. 
catIonal1OstItutIon, or any looal commlttee formed The exammatlons are estabhshed m May, the 
fOT the purpose, who will raIse the hke sum by subjects are settled. and the managers of the 
voluntary contrIbutlon, for the mamtenance of a dlfferent 10calttIes will select the subJects upon 
~tudent .at some college or school where sClentIfio wruch they themselves set a value. 
1OstructlOn of an advanced character may be 253. But the Mmute does not state clearly 
obtamed. The exhlbltIon mal. last for one, two, whether the competItIon 18 to be throuahout the 
or three years. Conrutlons: The exhlbltIon must country at larae, or confined to oertam °localItIes 
be Ilwarded 10 competItIon in one or more brancltes only:; nelther d~es It state 10 what grade the com
of sClonce at the May examinatIon of the SCIence petitors shall be expected to pass? (Captam 
and Art DepartInent. The managers may select Donnelly) Let us suppose that Manchester raIses 
anr branclt or brancltes of SClence for the cempe- 251. for one of those scholarsrups. Manchester 
tltion. and If more than one be taken they may has then power, under the Mmute, to say, " We 
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will confine tlus to the artlzans of Manchester," 
or, on the other hand, ManchesU>r has power 
under the MInute to say, " We will extend tlus 
to all the artJzans of Lancaelnre " 

254 Cha.rman] But would Manchester have 
the power to eat th18, .. We will be content If the 
students pBBB m the fourth grade ?"-Yes, as far 
88 the department IS concerned, there 18 no itlIUt 
pnt WIth regard to the grade; It IS for the locahty 
to say whether they will prefer a student who 
puses fourth m chemIStry, and first m mathe
matlcs, or whether they will prefer a student 
who passes fourth m mathematiCS, and first m 
chemIStry 

255. In fact, they are to attach their own 
value to each grade and each subJect?-J ust so. 
ThIs scholarshIp IS based upon the lD1preSBlOn 
that the locahty will know exactly what cm of 
advanced students It 18 desIrOUS to IUd, and what 
are the subJecte It 18 partIpularly mterested m, 
the only conwtlon 18 tlia.t they must pass our May 
e.xammatlons 

256 That 18 to say, the localtnes asSIgn the 
value, not only to the subject, hut to the grade, 
and all the department has to do 18 to say what 
the summmg up of the numbers has been ?-Yes, 
practIcally It comes to that. I do not apprehend 
that the locaitty would put any absolutely mde
fenslble number on a low grade, though a locahty 
JDlght say, for example, that It attached more tm
portance to passmg low In chewlstry than to 
p8Ssmg very Ingh In phYSIology 

257. You would not refuse to grant the 
scholarshIp, SIJI1ply on the ground that the !Vades 
m. winch the pupil had passed were not suflicnently 
advanced 1-N o. 

258 The payments to uDlverSltIes are not made 
through the Department of SCience and Art, are 
they 1-(Mr Cole) NO;. I made, for the mforma.
tIon of the VICe PreSIdent, a summary of those pay
ments, winch I WIll put Ill, the mformauon 18 col
lected from the votes " U mveretty of London eJt.o 
aWlnabolle, lD mathematlcB, natural philosophy, 
chelIU8try, expertmental plulosophy, botany, geo
logy, physiology, and zoology, 1,700 [. , UnIversIty 
of SlUnt Andrew's exammatIons in natural plulo
sophy, mathematIcs, and cheWlstry j 8841 ; U DI
verBlty of Aberdeen, exanunatIons m chemlSb:y 
and hotany, 490 L, Umverelty of Glasgow, ex
aminatIons m mathematIcs, natural plulosophy, 
natural lustory, cheml8try, botany, ClvU engt:
neermg, and mechaDlcs, 1,258 t , UDlverslty of 
Ewnburgh, examInatIons m mathematics, natural 
plulosophy, naj;ural h18tOry, botany, and chelIU8-
try, 980 [." I am unable to explmn why the 
subjects were chosen, or why the sums appear to 
vary m chfferent places; If you take 11; accordmg 
to the subjects, the State eontnbutes, through the 
UDlVerattJes, In respect of mathematIcs, 951 L ; 
ehennetry, 1,315 1; natura1 and experImental 
pluloeophy, 7511., botany, nOI , geology, 1501.; 
physIOlogy, zoology, and natural hIStory, 660L; 
mechamcs and Clv.ti engmeenng, 2751. 

259 Mr Bruce.] Is tlus outsIde of the sCIence 
schools ~-Yes; those are on the votes, and I do 
notknow whether any parhamentary respoDSlbllity 
looks after them; those do Dot mclude the pay
ment for sCIence in respect of the Queen's Co],.. 
leges In Ireland, winch do not come annually 
before Parhament. 

260. CI,mrman] Nor the payment in respect 
of Jermyn-street?-No. 

261. But lD eonnectIon WIth the departmen1; 
you have payments for the college 111 J ermyn-

street, and for the Royal Colleges of SCience i 11 
Dublin, hAve YOIl not P-Yee. 

262 All those payments, I suppose, YOIl wou ld 
say were not payments In respect of the arbza nl 
or poor students 1-1 apprehend that, 1D Edln 
burgh, the class of students are IDIUlY of th el1l 
very poor, Dr. Plarf,\lr told me that a student 
can pay h1B fees m Edinburgh. and lIve very weI( 
for 50 I a year • 

263 But the payments Are to the professor, 
irrespective of the grade of the students whom 
he teaches, Are they not ?-QUlts so. 

264 They are not also exclUSIvely payments 
to metropolitan mstItunons ?-No, Glasgow II! 
not 

265. Nor IS Saint Andrew', 1 - No, nor Aber
deen, and I do not thmk you could call the Lon
don U DIversIty metropolitan, It IS national. i 

266. Then we cannot sav, can we, that the ru~ 
has ever been stnctly adhered to, that for teacltl
ing sCIence no payment shall be mada, except It> 
artIzans, or to metropoittan InstItutions ?-N6.f 
Like elementary educatIon, th,S secondary edll
catIOn, winch has been promoted by the Sc,eD<lo 
and Art Department, has been promoted on bt
half of those who could not pa

J 
for themselves. 

267. Lord Robert Montagu. These grants a] 
not admmlstered by the Sout KenSington D 
partment ?- No. 

268. Mr. Du:on. J I thmk you stated m anew 
to a preVIOUS questIon that money was giveu by 
the State for the education m sCience of the 
supenor classes?-Undoubtedly, to take it 
broadly, it 18 nearly 5,0001. a year, 011 more thall 
that t, 

269 ,But you say that the monel gwen through 
the ScIence and Art Department 18 itmlted to the 
educatloll of the poor 1-Y ee, except 60 far ". 
pnzes are concerned. , ( 

270 CllalT11""'] And except so far as J ermYl\_ 
street and the Roy8l College of SCience In DubJ.iri 
are concerned 1-Yes. I ( 

271 Lord Robert Moo/a",,] The obJeot in 
VIew 18 the educatlon of tbe artIzan em, ,. 
It not?-1 thmk you would say that the J~~ 
myn-street School was org&nlZed on the pnnclpl't> 
of mIDmg WIthout reference to persons, and that 
the Royal Colle~e of SCIence 18 ccrtamly on the 
prmclple of IUding the subjects rather than the 
persons reqUlnng the mformatlOn, at the College 
of Cheml8b:y the students pay a fee of about 
30 I. a year; therefore it 18 obVlons It IS not for 
working people, tlIOugh It may be wd to be for 
the benefit of lDdustry 10 II broad sense. ! T 

272. Chatrman ~ You have prepared some noee., 
I thmk, on educatIOn at the request of the Vice 
PreSIdent, and you have also prepared a paper by 
the dIrection of the Lord Premdent, have you 
not?-Yes; the V,ce Premdent requested me In 
November last to state any oplDlon winch I mIght, 
hold on the subject of educatIon, and I prep~ 
a paper at h1B desue i II 

273. It relates to the educatIon in science ofi 
the Industrial classes ?-In one sectIOn I ventu~ 
to express curtly a rew 0p'IDOns on prunary ed,.. 
catIon, and then on secondary or technICal in-
structJ.on; then, tlurdly, on publIC bbranes and 
musenms, winch, In my humble Jud~ent, have 
a most 1D1pOrtant hearm; on technical instruc
tlOOL tl 

274. And those notes refer to the questIOn be
fore thlS CommIttee, do thel not ?--Ye1f, and WIth 
the V tee Pre81dent'a permlB8lOll I hand them/, 
(lee AppendIX). , 

275. Y u 
I 
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275. You also prepared a paper by the iliree
tlon of the Lord President, did you not? -By 
the dJ.rcctlon of the Lord President, I prepared a 
klUd of brIef history of the department, wluch I 
also hand lU (see AppendIx). 

276 You have, no doubt, confldered what Im
provements might be made In the general regula
tlOUS of the department, In order to give full effect 
to its obJect as far as sCIence IS concerned 1-1t 18 

the duty of the department, and the earnest wISh 
of all the officers employed lU It, to perfect the 
eXlBtmg system, and I dare say some of us have 
our own personal views about w4at might be 
done m the way of llDprovement I have the 
permiSSIOn of the Lord President to give any eVi
dence on the subJect here, It bemg nnderst00d 
that, With regard to the future, my opmlOns are 
only my own oplmons 

277 Lord Robert MontaguJ The word "poor," 
or the term "artJzan class," applymg to those to 
whom we give grants In the Wlutenall Depart
ment, Includes not only men who support them
selves by manual labour, but also those who are 
on the same level WIth regard to afIIuenoe. does 
It not?-Yes 

278. So that the children of polIcemen, or the 
ohlldren of small shopkeepers, can brmg aId to 
their scIJools 1-Y es 

279 Then, what did you mean to convey by 
saymg that IIld 's I!'lven by the SCIence and Art 
Department to a higher class than aId IS given to 
by the Whitehall Department 7-A peer's son 
ml~ht obtmn the pnze of a colour box lU the 
SCience and Art Department, and get notJung m 
the Wlutehall Department 

280 Then, except with regard to prIzes, the 
aId given IS to the same class lU both caaes, 118 ~t 
not ?-Yes 

281 Medals and I,lr1zes are given to the mIddle 
and lugher classes, In order to mduce them to 
attend eXlI1lUnatlous 1-Yes 

282 What 18 the reaaon why you are anxIous 
to mduce them to attend the exammatlons 7-
There are several reasons, It 18 highly Important, 
for the sake of supportm~ the schools, that high 
fees should he paid, and It IS the I.Dterest of those 
who waut the mstructlon to come a.Ild obtam a 
bettel' kmd of mstructlon, m the art schools par
tlcularly, at a comparatively moderate sum. It 
is a llOmt of the highest llDportnnce, and was held 
to be so m the reoonstltutlOn of the Prllctlcal .Art 
Department, that if you want to Improve the 
manufaotures of a country, the best thmg IS to 
oreate a demand for llDproved manufactures, and 
that m proportion as the upper ann mIddle classes, 
who are the consumel'S to a great extent of such 
tlun~s, were wllhng to be IDStrudted, m that pro
portion you would mduce producers to respond 
to thcJ.r wants 

283 Chairman] That applIes to art more 
partICularly 7-Yes, 

284. Lord Robert MontaguJ Then, this small 
payment that we make to the IDlddle IlUd upper 
classes 18 Dot for the sake of the middle and upper 
olasses, but for the sake of the poor, our mtentlOn 
bcmg not to aId the education of the mIddle 
classes, but to Qld the education of the workmg 
classes, 18 not 'that so l-The dIrect object, based 
on old tradition, IS to aId the artl_an class. 

285 We give the medals and pnzes, m order 
that we may therehr obtaIn a better support for 
the schools m which the poor are tauaht 1-
Exactly, at the first foundation of the sch~ls of 
• ---.. ~ "'oa tho rule at Somerset House that 

nobody ahove the grade of an artJzan shonld he 
ailimtted 

286 Mr Potter] The schools of deSIgn m the 
country could not eXist WIthout payment from 
the lugher classes, could they 7-They could not 
eXist under the old system 20.years ago, the 
theory bemg that only the workmg classes should 
be luded, the middle and upper classes bemg pro
hibIted from gomg to the schools, the funds of 
the schools had to be got..by takmg the hat round 
m each localIty, that was found to be an ex
tremely precarious source of revenne, and when 
the Practical Art Department waa formed, Mr. 
Henley aasented to the prlllClple that ,t was far 
better to mduce ncher people to come m and be 
taught, than to take the beggmg hox round, 
the result of that has been that the schools are 
not extravagantly supported by the State, and 
there are nearly 20,0001 contnbuted by the 
upper and mIddle classes 

.287 Are you correct In saymg that the mIddle 
and upper classes were prolublted from attendmg 
the schools 20 years ago 7-1 thmk that was so, 
I cannot undertake to answer for every one of the 
schools, ,hut most distinctly that was the View of 
the subJect taken m Somerset Ifouse 

288. Lord Robert Montagu] The pohey of all 
parties has ,lutherto been to allow ,the middle and 
upper classes to obtaIn their own education and 
pay for It, but to aa!!1st by means of the funds of 
the State the educatIon of the poor, is not that 
so ?-That haa been the pohcy, and still IS :the 
pohcy 

289 Do you consider that a sound polIcy 7~ 
As far as It goes, I thmk It IS very Bound 

290 (}ha.rman ] But r thmk an answer wluch 
you gave to a prevIous question lDdlcated thaD 
the State does give ald to sCIence teachmg 1U the 
umver81tles and to the higher schools, p8Jjtly 
through the Department of SClence and Art, and, 
partly by means of other ~rants over which the 
department has no control -Yes 

291. AId fov the education of lugher olasses, 
than ,those to wluch the V,ce-PreBldent allndes;> 
18 not that so 7-Y es, to make m:r own personal 
answer ,qUite clear, I will add that I am of opmlOn 
that the prIDClple of State aid for the encourage
ment of certam SCIences, as SCIences, Without re
gard to any particular class of persons IS an ex
pedient thmg 

292 Lord Robert Montagu 1 But do you tJunk 
that all parties m the State have lutherto been 
right In glvmg asBlstance towards the education 
of the poor, and refusmg State funds towards the
educatIon of the middle and lugher classes?~ 
Certainly, and I thmk that, unless you want to 
pauperIse the whole country, It would reqUlre 
extreme caution If you were to take any future 
action 'as to dealmg WIth the IDlddle and upper
classes lD th18 matter. 

293, WIth regard to the educatIon of the poor 
It has always been the polIcy of the department 
to encourage local energy and local IDstItutlons, 
rather than to force those mstltutlons upon the 
localitIes 7 - Clearly, the department con81ders 
Itself the humble servant of all the localities. 

294 ChaIrman] But IS there not some dis
crepancy between that answer and a prevIOus 
answer of rours ; m answer to tha questions of the 
V loe-Pre8ldent" you say that the Qld of the State 
has been confined to the poor, but, m answer to 
preVIous questions, I thought you stated that the 
Qld of the State had been gIven to mstltutlOUS 
which prOVided for the education of cla.sses above 
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the poor?-Any very general statement mIght 
convey an lDcorrect llDpreSSlon The dIrect aId of 
the department has been conferred for the In
structton of the worklDg people and the poor; but 
even that 18 not an exhausttve statement, because 
aId has been given to J ermyn-etreet and to the 
sCIence college at Dubltn. Then, agaIn, no doubt 
the State, extnuslCaily to the department, has 
gtven RId for the promotton of certalD sCIences at 
the umverslttes wInch I have mentIoned. 

295 Mr Bruce 1 The aId given to the educa
tion of the upper cfasses 18 utterly 1OSlgmficant, 
but that glVen to the educatIOn of the poorer 
classes amounts to nearly a DllllIon a year, 18 not 
that eo ?-That, if' It were made to lDclude ele
mentary educatIon, would be true, but It must be 
qualtfied WIth regard to sCIence and art, for lD
stance, the eXIstence of the museum at KenslDg
ton IS for the technIcal Instruction of all classes 
of persons that go to It 

296. Mr Gregory] The general answer which 
you would gtve upon these questions IS, that you 
tlunk It IS sound polIcy to extend on certaIIi sub
Jects the 1Ostructlon or education to other classes 
than the workmg classes ?-Yes, to allow them 
to receIve benefit from the RId of the State 

297 Lord Robert Montagu] But dId I un
derstand you nghtly to say, that you would 
allow the mIddle and upper clnsses to obtam the 
aid of these schools; but that if'they were to ob
tam the aJd of these schools they must pay fOl" 
1t ?-Yes, clearly. 

298 W,th regard to the poor, On the othel" 
hand, you would give the a:sslStance of the State 
towards thelr education ?-Yes, I should say th"t 
the State mIght fauly take the nsk of the adven-
ture. • 

299 Makmg the ncher classes pay for the 
educatIon conferred, but letttng the State give, 
or partially give, an educatlOn to the poorer 
classes?-Yes. 

300 But, 1D the aecond place, do you thmk that 
the State should not force these educataonal es
tabltshments on any lOCal,ty, but walt till the 
energy of the localtty has establtshed an appro
prIate lDBtItlIbon ?-Clearly, I thmk that the 
localIty must woo the State 

301 And, tlnrdly, WIth regard to mduawal 
teachmg, when you say that the South KeuslDg
ton Departtnent RIds mdustrIal teaching, you do 
not mean to aay that we endeavour to teach speCIal 
trades, do you ?-No,certamlynot. W,th the ex
ceptIon of naval architecture, we do nothmg of 
that klDd. We do teach aomethmg technIcal and 
speCific 10 naval archItecture,ln order to prOVIde 
for the wants of the AdmIralty 

302 WIth that exception, wInch IS based on an 
exceptional reason, YOll would not teach speCIal 
trades ?-Certamly not. • 

303 Your object would rather be to edncate 
the mInd of the llrtlzan than to enable bl8 fingers 
to earn money ?-Certamly, the utmost you can 
do 18 to teach all those general pnnCIples of 
eclence wInch tend to Improve the 10dustry of a 
country. 

304 Your object bemg, not the work, but the 
intelligence of the man lR !us work ~ - Cer
tatnly 

305. Was there not a change of policy m 1853 ; 
formerly we endeavoured to gtve spectalmstruc
tIon in trades, and we had spectal masters and 
special classes, dId we not 1-When the P1'llcttcal 
Art Department was formed, there was very fre____ .1_ dn DTT>PPAA'On of llubhc oplDl0n that the 

school of design was of no dIrect benefit to manu. 
factures. OWlDg to the unfi)rtunate translation 
given to the words, Ecole du. D~ss ... , they called 
our own school the School of DeSIgn, and the 
popular oplDion was tllat Its bUSiness was to mak. 
deslgtlS {not merely draWing). To show that ~ 
least It was pOSSible to teach a techDicallty,1 ma 
say, that in 18.53 four classes were forme<l to teac 
speclaltles--one to teach wood engraVIng. one fo 
metal working, one for woollen f .. bncs, and one fo 
porcelain pllmtmg So far as tramIDg etuden 
to blgher employments than they bad reached 
before, the result was satisfactory; but thou. 
haVIng tratned the students, we found thJ 
the mannfacturers did not want them; w 
found that four students haVIng been got u 
at a cost of somethmg lIke 80 I. a "leaT each, fo 
three or four years, turned out admIrable palDterl 
on porce!atn, but people dId not want thel~ 
labour, only one of them ever got back Into tltq 
trade, and he IS now the prlDolpal pnmter at Mui. 
ton's, the other three are hVlDg m London ThO}' 
cnme away from the PotterIes, and one of them u 
the man who obtaIned the cInef prIze In Paris f9l 
what I beheve was the best piece of porcelalll 
pa10ttng In the ParlS Exhibition. With regatJ 
to woollen fabncs, three or four young womell 
were taught deslgnmg. One of them went • 
Dunfelmlme. Sbe remnmed there a year qI 
two, and Mr Beverege employed her In hla fill 
tory, but after a ttme he gave up bUSIDCSS, ane 
she became a teacher. The conclUSion foroce 
upon us by these facte was, that you could no' 
dIctate to the country what 1t wanted. We COIl* 
eluded that we could do sometlung, howe"er~ 
namely, that we could teach ~eneralltles, and mnl, 
good draftsmen or good pmntera; but as to w,.;. 
creelDg that there mould De a demand for po~. 
!atn paroters, or for good designers, we found t 
the whole thmg was a fatlure , 

306. The French ImperIal COIDlnl8Slon, I h • 
heve, has recommended the Emperor to gxve lip 
the plan whIch had been adopted in France, allil 
merely to give SCIentific InstruCtion, not special 
instrucl10n ID trades? -Yes. 1 ' 

307 Are they not glVlDg tbo thing up In Gei 
many too, or rather, have they not actually fJlv/4 
I~ up 10 Germany ?-I am not aware, there lItE 
some places In GeJ'Ulllny where they promote e. 
Special actton for the purpose of benefittng the 
localtty, as, for Instance, ID the Hartz Mountams 

308 But I thmk the Chairman of tIna Com
nnttee has stated, 10 bl8 letter on the subject, that 
1n Germany the Idea IS pretty nearly gtven utl, 
has he not ?-I tlunk so, my own llDpresslOn'I8, 
that at the present tIme you have a good illus
tratIon of the effect of the State trylDg to mak£ 
manufacturers lD what is gOlDg on at bevres ano 
Mel8B6n 1U Saxony My belIef 18 that they 81'( 

there below the clnef manuf&cture1'll of other partl 
of Europe. f I 

309 Cha,rman] men you say that yOl 
would not teach a trade, yon do not mean to en) 
that you would not gtve technIcal JUstrucIJon a 
all, do you ?-I would ~ve technIcal lustrncUO] 
in the sense of teachmg the p=plea of t.h 
VarIOUS sCiences applIed to Industry. ~ j 

310 For Instance, you would teach mechanica 
drawing?-Yes. •• 

311. And nnnmg?-Yes, butthat is except1~ 
312. 1V,th regard to CIVIl e~neenng, t1J 

Government has ~eed to contribute towar~ 
the shpend of a Professor of Engineering at Edit 
burgh; and I beheve It is aI.eo contribu!JJl 

toWal< 
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towards the stIpend of & sllmlar professor at 
Glasgow'-1 do not obJect to call that techmcal 
Instl'UctlOn, and 1 thmk It a rIght thmg, but I 
would not teach Chma pamtmg or speClfio de
SI!!'Ilm'" for manufactures or any actnal trade 
I 'iio n~t t1unk that the Govermnent shonld under
take to keep a workshop 

313 Lord Rooert Montagu ] Yon wonld teach 
the SCIences whteh are applted to trades, bnt not 
the trades to wluch the SCIences are apphed?
Just 80 

314. Cha.rmanJ 1 suppose you would teach 
the SCIences m their appltcatlon to trades ?-If I 
were to say yes, WIthout qualtficallon, my answer 
lIllght be misunderstood. 

315 Mr Bruce] At a place hke Oldham, me
chamcal drawa IS no doubt a great deal more 
learnt than It IS 'learnt m places hke the cotton 
dIstrICts, for mstanc~ ?-Doubtless. 

316. There would always be a tendency m 
each partIcular SCience school to learn those 
BClences WhICh were of tmmeduLte apphcatton 10 
the arts wluch were practtsed m tlte dtStrICt?
Certamly, take the case of CalICO prmbng, you 
might make a manager of a CalICO prmt-works a. 
~ood chemist and a. good draftsman, and perhaps 
If he also knew sometlung of geometry It would 
be so much the better, as well as If he knew a 
httle of mechamsm, but to teach him all tltose 
Intimate detaIls of practtce which are mvolved m 
the successful apphcation of certaIn SCiences to 
caltco prmtmg would seem to be a most unwar
rantable thmg. 

317 Cha.rman J QUIte Inexpedient, and qUIte 
Impossible, you tltmk?-Yes, and I thmk If tlte 
State were to attempt It, It would be Ignonu
nlously beaten 

318 Lord Robert Montagu] Our object IS to 
cultivate the mtelltgence of tlte worker, and to 
teach him naturallaws?-Yes 

319 Cha.rman.] But do you not go beyond 
tltat m teachmg mechanical drawmg?-No That 
18 not a trade 

320 But to teach mechamc .. l drawmg IS not to 
teach natural law, IS It 1-No It IS a .pecml 
form of geometrIcal drawmg 

321 LOld Rool'1't Montag"] But would not 
the value of drawmg consISt m tit" educatton of 
the eye, unless It were merely sCIenttfic drawmg, 
whloh would be the education of the eye combmed 
With sClenttfic know ledge ?-Yes, I ml~ht here 
rend a passage from Lord Ross's CommiSSIOn, Wltlt 
regard to that college 10 Ireland, wluch IS, I be
lte\ e, tlte best or~anlSed place of tlte kmd In the 
country .. We do not consider tltat tlte practtcal 
nppltcattons of SCience to mdustry, or tlte arts 
t1iemselves, should be undertaken by tlte new 
college of SCience, as a speCial part of Its teachmg; 
Its lum should lather be to Impart a sound and 
thorough knowledge of those branches of science 
whICh may be so applted, leavmg It to the student 
subsequently to speCial,ze hiS knowledge, and 
turn hiS attentton 10 tlte dtrectIon he may 6nd 
most sUItable, bntpracttcalsubJects, when capable 
of bemg rendered tllt',stratlve of SCientific prm
clples, should m all cll8es be mtroduced 10 tlte 
course of mstructton." 

822. And tltat e:xpreases your opmion, does it? 
-Fully. • 

823 Mr. DIZOn] Chem18try isaprhedm vari
ous centres of manufacturmg mdustry m very 
dtfferent ways; for mstance, m BtrmlDgham, Man
chester, and furtlter nortlt, now, would you let tlte 

072. 

teachmg be the same In every one of those 
centres, or would you vary It so as to have a 
speCial apphcatlon to tltat branch m tlte sCience 
of chemIStry,. which was acqUIred m that par
ticular locahty?-I thmk tlte uttnost tlte State 
conld do, would be to teach bload prmclples; I 
thmk It would be qUite competent for each 
locahty to ~o mto the more mmute apphcatton of 
those prmclples, and to afford speCific mstruction 
accordmO' to Its sense of tlte want of It. At 
Owens C'ollege tltey have already iii professor of 
mechaniCS, but Manchester bemg a centre of 
machmeryof very vanous kmds, that IS to say, 
tltat there 18 tool-makmgtltere, locomotlvemakmg, 
the makmg of weavmg machmery, each of tltose 
dtfferent branches COnstitUteS a speCialty of Its 
own It seems to me that tlte apphcatIon of 
tlte general prmCiples of mechanISm to each spe
Cialty is the speCial busmess of the locahty I 
do not tlunk m a trammg school you could tram 
people for loom makmg, or locomottve makmg, 
or tlte makmg of sugar refinm~ machmery, all 
you can do 18 to tea.ch what IS at tlte base of 
tltose different Dlatters, and tlten each locality 
must supply anythmg speCial, accordmg to Its 
own Views. 

324. Cha.rman ] How would you teach me
chaDlSm WltltOUt teachmg tlte constructIOn of 
machmery?-You would teach the prmclples 
At South Kennmgton we have a set of models 
illustrattng tlte constructton of butldtngs of all 
kmds, and the prmclples of mechamem. 

325 But tltose you would illustrate by their 
apphcatIon to special machmes, would )'ou not? 
-We should Illustrate the broad prmcIples. 

326 Lord Robert Montagu ] You have been 
asked se,me questtons With regard to the employ
ment of tlte Royal Engmeers for tlte examma
tlons, tltat plan was adopted merely as the 
cheapest way of preventmg undue grants of pubhc 
mone)", was It not?-Yes, certaluly tlte cheapest 
mode by wluch we could obtam sClenttfic mspec
tlon 

327. Any other way of obtalnmg SCientific 
mspectton, and preventtng grants of tlte pubhc 
money from bemg wasted or mIsapplied, would 
have been much more costly, would It?-Very 
much more so, m fact, you could hardly find II 
numerous corps of sCIenttfic mspectors, at pre
sent, except m tbat parttcular body. 

328 That was your ouly object lD emplOYing 
them, was It not ?-Yes 

'29 Your Board cons18tsofthe Lord PreSident, 
the Vice PreSident, or eltlter of tltem separately? 
-Yes 

330 You, Mr Macleod, Captain Donnelly, and 
Mr Redl!1'ave always attend tlte Board?-Yes 

331. When any questton has ansen, you have 
all, or some of you, lDvesbgated It, and reduced It 
to Its proper lasue, and tlten tltat Issue you lay 
before the Board for Its deCISIon 1_ Yes 

332. And when yon find It neceasary, )"ou ob
tam profeSSIonal assIStance lD order to enable you 
to arrIve at tlte proper 18sue 1-Yes, m common
place cases, such as tlte purchase of subjects, we 
obtam profeSSIOnal assistance m the first instance; 
in more comphcated cases tlte Lord PreSident 
takes tlte imttattve, and directs what shall be done. 

333. But when you lay II questton before the 
Board, you are always m & pOSItIon to state the 
VIews wluch are entertaIned on tlte .one IIlde or 
the otlter of tlta questton ?-I always endeavour
to obtam whatever mformation I can. 
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334 And If that informll.tlon does not seem to 
be sufficient, the Boa.rd order a further mvestI
gatlon, or employ profeeeional B88l8tance l-In
variably. 

335 So that UDlty 18 maintained, although the 
questions are mo~e thoroughly investigated than 
they would be 1f there were a council or board 
of examiners to decide upou them 1-1 tlunk that 
the organisation of South Kenmngton ensures the 
highest amount of Parhamentary respoUSlblhty 
aua the gre&test promptItude of actIon, and, mall 
cases where a council 18 reqwred, It is obtamed 
to the full extent. I cannot conceive any 
piece of orgamsatlon better adapted lor Ita pur
pose. 

336 Chairman] Are you acqUilluted WIth any 
other orgamsatlon for sCIentific instruction of 
which professors of BCIE-nCe do not form a per
manent and necessary ,Part"-As I understand 
it, the profeSSIOnal exammers at South Kensington 
are permanent. I do not know m what sense 
you could make them more permanent. \ 

331 Could you not make them more permanent 
in this sense; can r,0n conceive your 25 illustnouB 
men sitting regu arly as a board ?-I think It 
would be a great mterrupoon to pubhc busmeBB, 
and mcur a great cost, to keep 25 IIlustnous men 
Blttlng there every week. 

338 But could you not at least conceive a 
selectIOn from the 25 illustnous men sItting once 
in three months ?-They do, and still oftener. 

339 Lord Robert Montagu.J Are not the Lord 
President, the Vice PresIdent, and the persons 
whom I have mentIoned, a permanent committee? 
-Yes, I am neither sctentdic nor artJshc, my 
bUSiness 18 Simply to carry out t.o the hest of my 
ability the orders of my superIOrs; If I alii SUp
posed to represent anything, It 18 common sense, 
that IS all that I aWect. With respect to science, 
I do not think Captain Donnelly aWects to be an 
AdmU'able CrIChton, he SimplY' happens to have 
undergone a sClentdic course of IUstrnction, and 
from a general pOint of view he knows somethtng 
of SCience, but he would hardly sWeet, for In
stance, to pass Judgment on a iWlicult queshon in 
chemistry; he would rather refer it to Dr Frank
land, or to Dr. Homann With regard to art, 
Mr Redgrave 18 undoubtedly a man of consi
derable judgment and eminence, he 18 a Royal 
AcademicUln, and In almost all cases of the doc
trme of art, hiS opinion 18 about the best that could 
pOSSIbly be obtained He comes to the board when
ever he IS summoned If It were proposed, along 
With the present action of the department, to con
shtute a board of illustnous men to SIt every now 
and then, uuless there were some speCific work to 
be done, I think you would be creahng a qoatly 
intpedunent to public bUSiness. ' 

340 Cha.rman. 1 What 18 the precise office of 
Mr Redgrave i-Us 18 Inspector General for 
Art. 

341. Is there any gentleman who holds asunilar 
pOSlhon With. regard to 8Clence?-No, and there 
eould not be WltA any advantage, bp.cause sCience 
®nslSta of at least 25 chJferent subJecta, wlule art 
is but pamting. draWIng, and modelling. 

342 But it is usual, IS it DOt, that there should 
be a director of .. sCience seoool 1-If you wish to 
create a. SC1eDCe school, unquestionably you must 
have a director, bnt the exee'ltIve and the counCIl 
necessary for ilIe carrying on a I!C1entmc teachmg 
estabhsbment are. two drlferent thmgs. 

343. Take the U mverslty ox ... uuuuu, ,,, ... ,," ... 
not a SClence school. but 18 nry analogous to the 
SClence branch of the SCience and Art Depart.. 
ment, bas not that a sCientlfio chIef ?-1 tlunk 
not; it has 8 secretary and a seDAte, and 80 have 
we a secretary and a senate, If you Ilk. to eall 0111' 
body of professors by that name. 

344. But 18 there any analogy between lour 
body of exammers and the senate of the DDlver
Blty?-A precIse analogy, I think. 

345 But your I'tofessors Bre not a consulta
tive body?-I shoUld call them so, 

346. But at all events they ar8 not constttuted 
as a consaltat1ve body, are they?-Tbey are used 
as a consultahve body, I trunk there are fre
quent OCCasiOns when a consultative bodr IS of 
the highest Importance, and the practice of 
the department has been ad hoc to create & 
consultative body alwa)s whenever It w~ 
reqUIred. ! 

347. Mr Bruce] Your system enables you t" 
select, for purposes of consultatIOn, the men whet 
are most unmedl&tely capable of _givmg you a~ 
Vice upon the matter 1D hand ?-Yes. 

348. If you had, on the other hand. a :fixe 
body, It mIght not melude the very men who 
you WIshed most to consult P-Exactl" m th 
case of the College of Smence, that bemg a very 
difficult thing to attempt to organise, the follow
mg gentlemen were cousotuted a commlsslllnl 
"Lord Rosse, Lord Talbot de Malalude, Dr. W 
B. Carpenter, Dr. B. M. COWie, Mr John Fow 
ler, PreSIdent of the C,VU Engmeers, Dr. Ei 
Frankland, Mr. W. H Gregory, It P., Colonel 
H. D. Harness, R.B , Dr. A W, Hofmann, Prof 
feasor Thomas H. Huxley, Dr J. Beate Juke'4 
SIT RobertKane, Mr. Myles O'Reilly, lLP, D~ 
Lyon Playf81r, Lieutenant General E. Sabm 
B.A, Professor Warrmgton W. Smith, Profess 
WIlham K. Sullivan, Professor John Tyudal 
Captam J. F. D. Donnelly, R.E.," whoelso acte 
as secretary. f 

349. Lord Robert Montag"] Since the system 
of payment fur results bas been mtroduced, en~ 
the aligmentatlon grant or payment on certificate.! 
has beeu abohshed, have you observed an, 
tendency on the y,art of the teachers to paJ 
attention to the mIddle classes who pay them f01,. 
the IUstrnctlOn, to the neglect of the pooret 
classes ?-1 thluk m the schools of art, yes, I aUi 
mclmed to think the more ope_n system that was 
adopted three yeal'l! ago has bad rather a m*, 
cblevous tendency. by makwg it the Interest of 
the teachers to get all they could out of the wddle 
classes t \ 

350. Rae it had a tendency to make us miss 
the mark, and fall short of the end which the 
department bas always put before It, namely, the 
teacrung of the poor ?-1 tbmk, until lately , the 
MInutes ansmg out of the last Connntttee ha~ 
been rather dlS8.d vantageons to the schools of a!1 

351. That does not apply, dvea It, to ~ 
schools of sCIence, because the teachers in ty 
schools of SCIence have not to be certdleatsd 111 
I soouId not say that, m the case of SCience, thd 
mIddle and upper classes have had a preferen4e 
given to them, or that the work was not dOBG 
With perfect eqwty between both parties j 111 the 
case of art, undoubtedly, the lUl<Idle elasses Wall' 
what we coUSlder rather an JlUproper mode 0/ 
teaclung They hke to have 1t very raptd ani! 
'Very loose j they do not hke to be pulled ut 
stnctly 10 th" test of lICCUraCy. and BII a teach. "., 
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has to depend on them to a co.!lSldetable ,extent :362. Lord Rooert MlI1Itagu,] ¥OlJ have been 
for 1us mcome, he does a good .many thmgs winch ,asked some questloDS With ref:ard to the relative 
hll would not be permltted to do to artlzana. dIffioulty of dIfferent eubJellts In sClentmc lustr~c-

352 Mr. Potter.] The department has ad- ,non; the ratio of faalUl"ea in the dIfferent subJltcts 
vanced the rate of the emoluments, and 18 ~ taught would depend rather on the ~ndard 
I\'ancmg the rate of ~J)\oluments, to the .master,s .adopted m the el<aUllnatIon papers, /Would it !Il.oJi? 
every year smee the GomlDlttee of .1864, 1 be- _Yes. 
heve ?-It haa advanced them, IIIld 18 advanmng 363 So that by malnng them m each ease 
them easier or more difficult, you might make thll tliltlO 

353 Sir Charles Lanyon.] Wlth.l'egard to the. ,off allures the same m ,E'very subJect?-Yes, 
payments to masters, what regulates the number 364.And th!\refore no argument can be drawll 
of schools IU any gIven 10!lahty~-The locahty from ihat ratio of fuIlUAlls. 'can there?~Not 
Itself, unless the locahty wanted a grant m aid of .J:D.uch. 
the building, there "uulll be only one bUIldmg 365. If you nave pa.yments for results, it mullt 
grant for the locality, but in the ,case of;the ,be pretty well tb,e sarna throughout 1 ,'We C8AUo!; 
sCience classes m ll!1J.lll1lgbam, there are fhe or make A larger payment for llomll BubJeeu. thaI!. 
/!1l< of the schools ;themselves whIch make theIr .for .otheI'!!, ean we ?-N 0; .1 ,thmk that would be 
.own arrangements for holdwg thBl1'. examma- inexpedient. 
,nons, and they are themselves the Ju(lges whe- 366 Y QU stated that art eChools BQuld phtalll 
ther they wJll teach ~.Jld hold thll .Ill<!ll11l1latlOD ,buudm!l: grants, whull llCUlnce llchoollJ.Ca,nn01lllb
or not. .tain bwldmg grants. l!laU Yill1. ·recall to .memory 

354 Do you not thlnk that Ihvould be more ,a deputatIOn which was Introduced to mil by llie 
,deslTable In those locabtIes to lmut those Bchoo~ honourable Member for Lambe;th CMr.llughes), 
so that you WQuld msuve a. better class of masters among whom l'rofessor Maurme appeared, which 
,&lid II greater amount of competition I ilee thEllre ,had reference ~ thee Workmg Men'e College ill 
,are no :fewer than 12 schools m Belfast ?-As far London ?-Yes 
.as we dare el<erClSe any land of despotiC IICtJO~ 367. Do you remember ;tha.t that deputatIon 
<we are gOing on the plan of trying to reduce the w!\re told tha.t theYlXllgbt:rlllleJ.VIl poot. as/llt\uld
,centres m Belfast, the mspector JJ! gomg j;p mg granH-Ylls 
Belfast to try and mduce them to get Into some 368 • .And are you aware that, rneverthelesll, m 
plan of morc consohdated actIOn If pOSSible that college It was chIefly sOlence ,tha.t ,WIIS 

355. Does It not strike you With 11'espect to the taught ?-l was ,not aware whether BCleuce was 
emoluments to be derived by the ttellchera, ,that _chIefly taught there. -
the more the schools are hlDlted, the better :the 369. They obtamed :the grant because art was 
,class of teachelS you will get, a.nd the more com- taught also, did they not ?-They might pbtam 
petItion, a.nd that as your ilQholarshlps l14'e hUllted the graut prOVIded they cO.Dformed to the cpudl
to schools ~n which there &l'e only 100 scholars, tIona of the Art DIrectory. 
;)'ou do not give tho best opportunity of obtalmng 370, TheIr tea.chmg SClence -m that cQ11ege 
the scholarShips m those schools which a.re so does not yreclude their obtlU11ll!.g the grll1l1i II~ ..an 
dmded ? -With regard tp the .scholarships ,the art ilchoo ?-CerUlmly not. 
l11ll1t IS under 100 371. So that any other ,college mIght In the 

356 l\{r Blllco] But there would be two for same way obtaIn a grllnt, although It oIuefly 
J01 ?-Yes, that would be 6Q, but the general taught sCience i-Yes, there'ls OM case whl\11e a 
answer to the questIOn of the .hQ1lourable mem- 8<1hool was established speCla11YfUll\ smeuee achQol, 
ber IS I thmk, that the IocahtIes .are ,the ,Judges aud performed all the necessary .condItIons ~n 
of their own "fi'llm;. ORder to obtamthe grant of 5.001 tor an IIrtschool, 

357 SIr Ckarlr;s Lan!lun.] But do you not ,but to thl;! day they have DQ.t estahb.shed 1\ pfop~r 
thmk that there might be some BuperVlSlon With I\rt .school. 
rel\ald to the numbel of schools ?-t Capt:nn Don- 672. The only reason why <the \Pudding glant 
nolly ) In elementary mstructIon It 'WoUld .not be for a sCience school IS not lmentIoned In the 
pOSSible. If the teachelS of elemeutary schools DIreotory 18 thiS, tha.t any 10eahty will !Serve for 
chose to teach sCience m the eveuingJ It 'Would ,a olass 1n sCience teachmg, while any locl1olltr 
be very hard to say that they should noi do It. will uot serve for art teacIung?-Yes 

,37:1. We do llot Wish to pl'eelude eClence ;frOIll 
358 \lr IJ/'IJNl] But tha.t JlmItlitIon eould those advantages whIllh are gwen to art, but \'II'e 

very well be "pphed m the case of a bUIldulg .allow them to obtam a. grant for teacmllg SCIJllIce 
grnut bm'1g lISknd fur, could It noH-Yes. If they also teach If. little &rtf-Yes. 

359. But as roU })ay for the .results, you are 
tound to pay for tnem where, er ,they .&1'e ,pro- 37,4 ,Chazrman] Supp0se a locahty were to 
duoed ?_ Y e~. that IS the pnnClple. apply for a. gra.nt as an art school, and were to 

;)6Q. 4nd to .wopt the sugge.tIol1 of lunltmg .send you up a plan showmg a chemical laboratory 
the nuu\ber of schools would be a departure aa part of the bWldmg; would rou eanctlou a grant 
from the }Jrmmpl. on which your Instltu.tl.on.lS In respllct of the space occupied by that la.bora-
founded?-Yes. (tory?-No • 

361. Sir CI,arl., Llln!lOn.] Do yon 1D0t thInk 375 Mr B,.,-1 You would 'be bound to see 
that It might produeo a better elaas of :teachers, that the buildmg fulfilled all the reC).ull'ements of 
~f 1n all large toWWl the flchools were limIted P-- a good art school 1-Yes 
(Mr. Col&~ If Belfashtself18l1ot.suffiolen.tiyahve 376. But they could not 6btam the public 
to Its own mte.est t(l make one or t'vDeubstautull money fortbe BplillB QCcu.plod by thll laboratory? 
plaoes \V here It may .have the .best pQll81bla m- -J ullt SQ. 

6tructlon, and therefore of neo88l11ty oompete With an. Mr • • Gtvgtny.l Have ,you _ything .lIke 
auy smnlJerschools,lt would be utterly lJIIPGIIIUhle ,JIll lI1II1ual meetIng Of l1o-llmentiUo counml In your 
.for the department to do it £Or thelQ. Jlepartmeut, to mili ,gen.n.eugglllltloDB and u-
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vIew the whole system of sCIentific education of information wmch I have referred toP-I think 
wmch has been pursued ?-{Captam Donnelly.) eo. (Mr. Col.) I could perhaps anewer yourques
There has never heen a fixed day appointed for It, tlon thus: You are aware that Mr. WhItworth 18 
bnt I thmk there has been a meeting of the whole proPOSlDg to establish some scholarsillps of 100 i. 
body, generally a~ least once a year. On vanous a year, and that he proposes, by means of those 
OCClISlons the wliole system of exammatlon Rnd scholarshIps, to promote proficiency in mechamcal 
other general questlons have been brought beforo SCIence, which he says shall be tested by the hand 
the body. power of the hanrlwraftsman and the theoretical 

378. But there has been no actual fixed day power of the scholar He, [ believe, 18 Il:oinlf to 
for the meetlDg ?-No; the meetlDg has taken. make it essential that both these qualificatIons 
'place when the oCCRSlon fOrIt has arisen, but there shall be necessary for a person who obtums a 
is no fixed day for such a meetmg scholarshIp, that equnl unportanoe shall be gIven 

379 Do you not thmk It would be an ad- to perfect workmanshIp and to complete theory, 
Vlsable thmg If the pnnClple were adopted, of so as to handIcap each party falfly. Now, 
haVIng a meetmg on a fixed day?-If there is a If I have any apprehenSIOn at all WIth regard to 
6ug~estlon of any lund to he made, the examiner the workIng of that scheme, it 18 thlsl-my pre
puts It m when he makep hIS report on the exami- sent ImpresSion 18 that the 10 first scholarslllps 
natlon, and If any general questton llJ'O$e there will be taken by handIoraftsmen who have got~ 
would be a meetlng of all the eXlLmmers, I little theory, rather thnn by theoretical men wh 
thInk the exammers would all say, If they were have got a little handIcraft. 1 have been looklD 
asked. that whenever they have had any partIcular mto the return of students who have succeede 
vIews to put forward, they have always had an and I am surpnsed to find so many artlzans whd! 
opportUDJty of dIscusslD" them. have been earnlDg theIr dmly bread, who hav« 

380. Mr Lowthe'l'.l '\\tlth regard to these cer- quahfied Ina number of the suhJects which M~ 
tlficated teachers, WhO, you say, leave theIr Wlutworth IS likely to mSlst npon hIS canihdate 
classes, are there no means of engagIng them for bemg exanulled In. 1 have m my ere, whtle 1 u 
certam speCIfied tlmes ?-The loclility may engage speakmg, a cabmet-mnker who IS of such an age 
them for a certam number of yean!, If they please; as to be eammg hIS hvmg I have no doubt thaI 
but the department has no control over that. he has attend"d ouly mght classes, and we arE 

381. Do you thInk the teachers themselves aesumm~ hIm to be a good cabInet-maker. He 
would like to agree to such a thm~ 1-1t would has qualified m mnthematlcs, mechanical drawlDi 
be entJ.rel:r a questIon for the locality to make It geometncal draWIng, mechanics, and physics. 1. 
worth thell' wlule, the SCIence and Art Depan- do not know how long he has been gomg on wltll 
ment sunply pays on the results of ench year's his studIes, but when I look at facts Ilke these, mt 
work. expectation certamly 18 that the artlzan will rub 

382 Mr. B'Tuce.] Do you tInnk that the success away WIth these scholarshIps. 1 
of the SClence schools suifers from the want of 388. Do you not thInk that the effect of th~ 
good elementary educatIon bemg contlnued for a condttton attached by Mr. WhItworth WIll be; 
BuffiCIent length oftlme ?-(Mr. Cole) I have no very much practtcally to limIt the benefit of IUs 
doubt whatever, that If the elementnry educatlon scheme to workIng men, IS not, 1U fact, t!¥' \ 
were better than It IS, the sCIence schools would number of men belongIng to the easIer classes who 
be much mcreased 10 numbers, and much better are theoretically advanced in SCIence, and who 
attended, therefore I Bay that sCIence has not can also manage an axe or some finer tool, very 
prospered as much as It would have done If the small ?-1 should thmk so. t \ 
elementary educatlon had been better 389 W uld not ther forA- th fti t b 10 

383. You have no means of acquBmtlng the 0, e -, e, e eo e 
CommIttee WIth the length of tune for wlueh the lnmt the benefit of Mr Wlutworth 8 endowme~ 
pupu.. of the SClence classes attend those classes? ahnost enmely to the worlung classes ?-He JlI 
-(Ca tam Donnell ) I tInnk w could show about to take so,me trouble In order to endeavonr , 
" thP d b k Y e to bnuir the thing falfly before all classes; my 
,rom e .. y- 00 • • ~ h th t C. th 100 l 

384 I dare say you are aware that, from tlme to Impre8810n IS, owever, a or ose • 
time, the Department of Wlutehall i1bhshes a scliolarsInps. the man of the hand 18 more likely 
statement showmg how long the sc~olars have to WIn than the man of brams 
remamed at the schools? _ We have not gone mto 390 Will not the efFect be, that the men of 
My mqwry of that kmd, what we conld tell brams, whom we are 80 anXIOUB to have as the 
would be the number of lessons that each of the future mstructors of the country, wtll be almost 
students had receIved dunng the year. enmely excluded ?-The man of the hand would 

385. But yon could not say for how manr sue- be also a man of brams, as far as our mght classes 
ceSSlve years the students have remamed at the could make lum one • 
school?-We could fish It out WIth some trouble 391. But the effect of the condltlon would 

386. Are you able to say that My partlcular surely be very much to exclude men who war! 
number of students have reOOlved the substantlBl not &Iso hazidlcraftsmen 1-1 am In hopes ultl' 
sClentlfic educatlon befittmg an mtelligent man of mately not. 1 i 
the class we have in our eye, at any of those 392. Cha.rman (to Captain DonnellTf)] Y 011 
mght schools?-There have been many people stated that a great many artlzana had taker 
who have competed for the Royal ExhIbition at scholarslups in the lugher schools, Can you gt\'( 
Jermyn-street and the Colle<>'e of Sciences in al'proximately the number of those artl:tane f~ 
Ireland, who have obtamed th:1l' mformation en- There are three to ench of those pla.cea annually 
tirely m the nIght schools, and they have done three to the College of Sclenoe In Ireland, IIIIl 
exceedmgly well in & number of subjects. three to J ennyn .... treet, tenable each of them fo 

387. You tIunk, then, that there is evidence that three years. The followmg candIdates obtallie 
II coUSlderable number of persons of the art\za.n the Royal Elxlnbltlons In 1867 :-To the Rojl 
dasseshaveobtainedatthelUghtschoolstheamount School ot Mines: Wm. Garnett, aged 16, fatlle 

aoomm'i 
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a commel"Cllll traveller; Arclnbald LlVersidge, 
aged 20, student; Alex. W. BIckerton, 25, 
cabmet maker. To the Royal College of Science. 
Phmeas S. Abraham. 20, cheIDlBt; Wm Hunt, 
21, teooher m trammg; James R. Kilroe, IS, 
engmeer. Many of the medale m IS67 were 
taken by mechamca, jomers, mmers, &0. 

393. And you behpve those men received their 
instruction In connectIon with the Department of 
SCIence and Art1-Yes. 

394 Mr Gregory.] Do we require m our 
trammg any proof at an of manual dextenty 1-

395. We ihff'er m that respect from the Ecoles 
de~ Arts et Metiers In France 1-Yes. 

396. You are ooquamted With the course of 
procedure at the Ecoles des Arts et M elzers in 
France 1-¥es, m a rough way. 

397. Manual labour, aexten~, and skill are a 
part of the teoohmg carried on m those schools, 
are they not?-I do not know that there 18 any 
teaclnng in manual dextenty 

39S. I mean joirung, framing, fittIng, and 
putting together ihff'erent parte of moohmery, and 
so forth 1-Yes 
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Mr. Akroyd 
Mr. Bagnall. 
Mr. Bwey. 
Mr. Henry Austin Bruce 
Lord Fredeno CavendIsh. 
Mr DIxon. 
Mr. Gregory. 

SiT Charles Lanyon. 
Mr. Wllham Lowther. 
Mr M'Lagan. 
Lord Robert Montagu 
Mr Edmund Potter. 
Mt:. Read 
Mr. Samuelson. 

BERNHARD SAMUELSON, ESQ, IN THE CHAIR. 

• CaptaIn DONNELLY, R.E., called m; and further Examined. 

399 Lord Robert Montagu] WILL you gne 
the CommIttee a general explanatxon of the sys
tem of education under the South KenSlngton 
Department?-The subjects towards mstructxon 
m whIch md lB gIven by the SCIence and Art 
Department are mentxoned m the second para
graph of the Memorandum before the COmmIttee 
They are «practlcaJ pIane and aohd geometry; 2, 
machine construction and draWIng, 3, bUlldmg, 
contructlon, or naval arc1iitecture ana. (lramng; 
4, elementary mathematics; 5, hIgher mathe
matics , 6, theoretIcal mechanics, 7, apphed 
mechalllcs, 8, acoustIcs, hght, and heat, 9, mag
netlSln and electncity, 10, inorganic chemistry , 
11, organtc chemIstry, 12, geology; 13, mmera
logy; 14, animal physIology; 15, zoology, 16, 
vegetable J>hyslOlogy and econOmIO botany; 17, 
systematlo botany, 18, mIning, 19, metallurgy, 
20, naVIgation, 21, nautical astronomy; 22, 
stemn; 23, phYSical geoW"phy." The numbers 
at present under lUstruction 1U theBe several sub-

·jects are given m a table lU the margm of the 
Memorandum, they are,-

Number under instructIon at preasnt'ln these $ubJect. -

Subject No, SllbJect I No 

I - - 2,846 XIlI - . 62 
II - f - 2,844 XIV - - 1,943 
III - - 2,091 XV - 610 
IV. - - 2,414 XVI - - ;1I2 
V - - 34 XVII - 220 
VI - - 671 XVIII. - 36 
VII - 421 XIX - - 106 
VIII. - 1,496 XX. - - ],50'1 
IX. - - 1,167 XXI - - 1,246 
X - - 663 XXIl - 196 
XL - - &4 XXIIL - 2,413 
XII - - 2,486 

Total number of schools 300 

Totalnumberofmdmduals - - 14,600 or 
this Dumber 989 ..... sI1ldeuts in Nangatiou ..,hool. not 
esam.ned ID May. FIfty"""" of these are students m ""b
leet IV ~ 963 m sobJec\ Xx., and 942 m auhJod XXI. 
AI .. two large UIBtItutJooe m Glasgow together return 
tJPwanla of 1,600 sI1ldenta, sa under _cuon, or whom 
only 120 WJah to be eDDIIDed. 

To place a schoolm connection WIth the SClenCh' 
and Art Department, It IS nece8Sary that a cod. 
mlttee, COUSlstlng of at least five persoDs, shoul! 
be fonned, who Will undertake to be responSIble 
for the school, and superintend It. , f 

400 Will you explain 'to the CommltteQ 
what 18 done, Ji a tramlDg college WIShes to 
gIve SClentIfic instructxon, and to get aId In 
dOIng so ?-'l'hey form a COmmittee of their 
own managet'S, who Sign the required form, a12<1 
they undertake to Bee that the exammatxobt are \>roperly conducted, and to certify to lei 
pOSItion of the VarIOUS candIdates on behalf £ 
whom payments are clmmed. I 

401. And the managers of the training college 
hecome members of the commIttee of the SCIent. 
SchooI1-Yee, anJ of them who hlee to under
take the dut)' Aid IS gIven to SCIence InstrUC
tIOn under four separate heads; the first liS 
payment to teachers on the results of lnBtrUCtl~ 
as tested by the examInation; the successful candJ. 
dates m the exmnmatIon are classed m five clllSl!ej : 
and the payment for a student of the artlZan 
class who passes vanes from 11., Ji he passes m 
the fifth class, to 51 Jihe IS placed III the first ciSBII. 
Medals and prizes are gIven to successful students, 
the medals beIng given in competitIon over the 
whole country, and the prizes to all those who 
get a first, second, or thIrd class. Thirdly, grant! 
are gtven to schools m ald of the purchase 01 
apparatus; they amount to 50 per cent. on tbl 
pnme COBt of the arbcles. Fourthly, there nr. 
the Royal ExhIbition, and free aamUl8lOns to tb, 
Royal School of Mmes, and the Boyal College 1) 

SCience, Dubhn, and the scholarshIps and eJ4,j 
bltlons whIch have been created by the Mmut4 ~ 
December 1857, namely, elementary school echc 
larships, scIence and art scholarshIps, and schola) 
ships for local exhIbItions. For a teacher Wi ~ 
quahfied to earn payment on results, It 111 on! 
necessary that he should have taken a fird , 
second clase m the subJect at the May ell'1Ull1W 
tiOM But graduates of UUlVersltles are taken, 
quahfied WIthout passing that exammatlOU; am 
1 am glad to say a large number are now teachinl 
The payments are limy made fur the iustrucW 
of students of the arttzan or weekly wagee CIal 

and those whose income 18 less than 100 L t. -II 
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annum. The commIttee certJfy tb.wt the students 
come under the dtiferent categories thllAl are 
laid down 1D the forms, and then the payments 
are made to the teachers on them. The statlBtJ.cs 
for the laet two years are as foHows 

May 

-
1 

1866 LS67 1868. 

r----
Number of Science Schools - - ]58 212 30& 
Number-of persons under insfiru.ction 8,886 ]0,280 14,600 
Number exilmlned ~ .. .. S,lOO 4,920 -
Numberof ssparateexaminatioIlB held 483 681 ],260 
Number of papers worked .. .. 6,468 8,487 -

Paymentdo Taaqbors. 

Mal' 

--
1866 1867 1868 

Amount paid to 
teacherlJ - - 6,0021. 7. 6" ~,OOOI. -

Number of teachers 
employed .. -

Payments made- to 
. 128 200 326 

individual teach-
er., vorymg from 11 to 182/.10. ILto220~ -

Averaging - - - 401 - 401 -
Averageamountpald 

on each student .. 14. 6d - 16 .. 14 -
The eXa.nun&tlOllB ue held in May, and the ex
amanatlOn m eaeh subject is held on the same 
mght a.ll over the kIngdom Besldea these 
classes under certified teaciters, 1lJly CWI! by 
whomsoever tanght may be examined, a com
mittee 18 formed, 'IV ho undertake, to look after 
the el<ammation S1Illply:, and the class can be 
eXILmlUed jnst as If It wae under a. certified 
teacher; but a tea.cher, unless he is qualIfied to 
elLTn the payments, reC6lves no. payments on 
results. 

402. Any prIvate mdivldual may appear III the 
olassto be exammedP-Yea, anyone. 

4u3, Does he pay any fee for exa.mmatIon?
AH comnuttees of SCIence classes are obhged to 
make arrangements to admit ontBIde students, 
and If they are pnt to any el<penee, In takmg 
rooms, and so on, for lettmg these candIdates 
come up, they are then ellowed te eharge them a 
fee of 2 s. 6 d. 1 beheve that, 811 a mle, they 
let them In Without ehargmg them a fee. By 
thIS means the el<anunatIOns are CILlTled m,to 
the remotest parts of the country; an examination 
may be held wherever a commIttee of five people 
Will undertake to look after it. The pl'l2les- are 
gIven to those who get a first, second, or thIrd 
class. to the first ln each 8ubj~ct 18 g'lVen a. 
gold medal, supposmg he dees el<ceptIonaily well; 
to the seoond best, a. BIlver medal; o.nd 'to the 
thIrd and fmIrth, two bronze medals. There 
are SIX Royal El<htbitIOns, of the value of SOl. 
per rumUUl, tenable for three 18111rS, gtven In com
petItion at the May examInations. three of these 
are to the Royal School of Mmes In London, and 
three to the Royal College of Science m Dublin. 
The professOl'll at both 1nBtltlltJ.ons gtve free s.d
DlIBSlons to any smdent who ha.s taken 1\ gold 
~edal at the May examinations. These uJu,. 
""tIona are competed for ell over the country; 
for lRBtance, the BUI: best students happened. to 

0.7:1. 

come' D:~!!L the Dublm stlhools ; they would get; 
three Royal el<hlbI1aons t ... London and three til 
Dubhn The Royal el<hthlnon IS not confined to 
any country, the six most successful students over 
whole country obtaIn them; the' el<WbltIons
take the smdent to the Royal SCMol of Mmes 
m London, or the Royal Collega al SCience ~ 
Dublm, wwch a.re the only mstltutJ.ons under the. 
SCIence and Art Depa.rtment In whlOO sClentma 
mstruct10n of an advanced character IS gIven 

404 The rules apply E'qually to England" 
Ireland, and Scotland, no dtstmctl@u belU~ made 
between the three countnes?-Nol I thlUk the' 
first set of RoyaL ex1nbIttons gl'l'en were nearly 
a.ll taken by IrIShmen 

405. That happened to be so beeause the 
Inshmen, passed the better enmmatlOn?-Yes" 
just so 

406 I beheve, for a considere-ble tune, thl3\ 
s.dvisability of gIVIng bUIldIng grants to SClEmce 
achoQI& has been under conslder,stlou lD. the de· 
p&rtment?-Yes, m VILTIOUS forml!' ' 

407 That consIderatIon Wall brought to a hes.d 
theotber day,was It noH-Yes, by a Mmute , 
and a letter ha& been written t(!) tha Treasury for 
the necessary sanctJ.on for the expendt,ture. Itt&· 
to extend the same &mOunt of bnndIng r.ant to, 
schools aD SCIenee as lS now gtvel!l to schoo s of m" 
under two eondItJ.ons. eIther that" the SCIenc~ 
sOOool shaIL be m connection with 8. school of a.rt .. 
or that It sha.ll be formed under the Pubhc LIbra.. 
neB Act, that 18 to say, upon the rates of the. 
town One or other of these tWQ eanditIons beIng' 
Imposed, with a View of guaranteemg: the pel!
manencOl and satlBfactormeas of the trusteeshtp" 
ae It were, of the schooL 

408 Under the Free Llbranes Act, a. re-te em 
be leVied fer the bUIldIng of a school of art ox: 
SClence ?-Yes 

409 That rate beIng leVIed" we should gtve ~ 
correspondIng grant for a SCience sOOooI. should 
we not?-Yes. to the anent of haif-&-crown pell 
superfiCIal foot, the mUIDlum hemg 5001; at; 
course under proper condItIGns With regard to 
the title, the ground. and so forth. 

410 Art teachers are allowed to travel up to 
London now and then at the pnbhc el<Jjlense for 
theIr own Improvement, are they not?-Yesi 
that advantage IS gtven to a certain number of 
them, by we-y G£ allowmg them to Improve them
selves by seemg the latest system of "'pparams, 
and so forth. 

411. Have BClence teachers aJso been recently 
allowed to do th18 1-Yes, It 18 by a reeen~ 
MInute, ~f they have shown that they have taught 
euccessfnHy, that IS to say, a teacher who, fall 
two years, has passe<i 30 stndents s, year. ~ 
allowed,to have tWs advanhge, namely, to come 
up to London, the depa.rtm:~n1e-ymg Ius rrulway; 
fare, second claes, and, I , gtVlUg htm 3.1. 
for the tune wluch he remams m I,ondon_ 

412. That IS for hIs personal el<penses P-YeII. 
413. 1 hat IS With III View to hIs own ImpvovEl

ment ?-Yes, m order that he may VI ... t the mu,-. 
BeUDlB and the schoob! lJl London. and see what 
18 gomgon. 

414. For the tune which he rematns m Londo:a 
he receives 3l .. wb.atev~ the time may be. The 
sum IS fixed, is It notP-Yes, It 18 a fil<ed II1lDl. 
There IS only this condItion, that hjl shall stay 
as long as four days at the least. 

415_ Bnt if he pleases he may<8top in Londen 
for a whole week or longer?-Yes. formerly the 
art teacher was allowed hIs personal. expen&es;, 
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10 .. per dlem, up to six daye, but it 11'8.8 tlwught 
better to $lve ham 3 L fixed a' once, and then .let 
ham remam as long as he hked. 

416. Do you COlISlder tbat the system of the 
Science and M Department J8 applicable to aU 
lands of inmtutIons, schools, claeees, and 80 forth? 
-Yes; I do not know any other form which 
would render the aid of the State 80 eamly acooe
sible to all kinde of existing lnmtutlone Without 
interfenng Wlth the fonn of the instructlOll 
already earned on in the inBtltutIon. In looking 
through the hat of claeeee I find that yOll may 
dlVIde them into SIX or seven categories; night 
classes m mechamcs and other SJJnJlar instItu
tions, as at Bury, Bolton, and so on In other 
places there are Iioth day classes and mgbt classes, 
as at Manchester, Bromsgrove, and LtverpooL 
Then we have mght classes m elementary schools, 
that 18 to say, the ordlnary elementary schools 
recelVlD,g Government ald. The teacher teaches 
SClence m the evemng to a class m the elemen
tary school, either of the pupus who are then in 
the school or who contInue attendmg in the 
evenmg only. There are classes of that land at 
Lelcester, Camborne, Mlddleton,and other places 
Then there are other schools wb.tch, besldes glVlDg 
elementary mstruction, have day classes m smence 
and nIght classes as well, those we may call 
se~ondary school., such 118 the Glasgow secnlar 
school and the Bristol school, and the Lower 
Islington public school, wluch has been very suo
cesaf"ul m that way. There are several others. 
Then the ald gJven 18 equally applicable to In
shtutIons wluch have been created specmlly for 
SCIence mstrucbon , there lS such an one at Belton 
and another at Oldham, the latter due pnnClpally 
to the mumficenceofMr. Platt. At Ca.rdlffthey 
have got InStltutlOns under the Free Llbranes Act, 
and there 18 an mstItutIon for sCIence and art at 
Plymouth. There are places where they teach 
scIence under the Free Llbranes Act, such as LI
verpool,Glasgow, CardIff,Northampton,and Dnn
dalk. The system bas also been applied to qUIte 
temporary classes, whICh. as far as they go, have 
been of use For 1Ostance, there was a class at 
Illghgate, and there was another at St. Leonard's. 
The gentlemen who opened them told us that 
they were only gomg to teach for a year or two, 
and they WlBhed to know whether they copld re
celve payment on results. Of course, when they 
went away after a time, the classes were not con
tmued, but they were very useful whUe they 
lasted The system has also been applied to 
schools m connectIon WIth works and manufac
tones A great deal has been Bald of the Messrs. 
SchneIder's schools at Creusot, 10 France. The 
same k10d of action IDlght be followed In Engla.nd, 
Wlth th,S dlfl'erence, that 10 Engla.nd StAte rod 
would be gtven to them, wlnle the Creusot schools 
have no State rod, and I do not know that there 
is any system adopted by the French Government 
by wluch snch schools can obtam State IUd. 
There are schools of tbts nature receiVIng rod 
from the Departutent-schools, that is, 10 conn~tlon 
Wlth works; for mstance, there are the Wolf Hill 
Mill schools, near Belfast, wluch obtain State 
md; then there are the schools of the Bessbrook 
Spinning Company, near Newry, and the Gul1d
ford Mills schools, both Irish There 18 a very 
good .school at Nelson in Marsden (Messrs. 
Eckroyd's), and at Crewe and Wolverton, where 
the r8llway company have 'established schools. 
.All those dIfferent mstItutious, with theIr vanous 
BJ'stems of management and edncatlon, have beeu 

enabled to take edVllJltage of the Science and 
.Art Departmeuhleyatem Wuhoot Id aU opsettwg 
their foimer _ of iasbuctim : aaother good 
example IS the Worbng Men'. ~ ia Lon
don, whieh baa got _ ~ ill CI:IIIIIIieI:bon 
with the ~ eouree. 

417. They have been ~ • llui1Jfug 
grant, Lave they no&i'-Yee. 

418. Was there anything peeuIw- ill 1Ih n,... 
month school to whiCh yOll iUloded?-1tt is .. 
institution entirely Cor gtving ec.ie.aee ad 1111!11 __ 

8tn1ctlon. 
419. It appears to be yoar opinion thai ader 

tbJ8 system elementary acienee mstnIetloD CUI. 
be very Widely dllfosed?-Yee. 

420. Can Ton conceive of any other Eylltem 
under which It could be equally well dIffused 1-
No; I know of DO other way which, a' the same 
bme that it 10sured economy and a proper control 
of pnblic funds, would enable you to reach every 
descnptIon of mBtltntion Without impoBlDg aU 
kmds of rules and reglllatIoDs on them 11' b.tclt 
would hamper them. 

421. Can you tell ns anythmg abont the re
commendabons of the French Comml8Sl0ners 
wluch hear npon thIS pomt?-I think they have 
m their reconmtendattons proposed the same kmd 
of system to a remarkable ntent. I would call 
attentIOn to sectton 8 of the .. Report of the Ccm~ 
IDlSSlon on Technlcal Instruction, appomted h, 
Impenal Decree, 22nd June, 1863-French MI
nistry of A~CDlture, Commerce, and Pubha 
Works," which is well worth readlny. 

422 To wluch page would you espeCIally re
fer ?-I would call your attention first to page 85 : 
.. To succeed m the theoretlcal part of such 
teaching, profeasors must be able to adopt theIr 
explanatIons and their rea.BOmnga to the audlence 
they address, and must use every available meliDS 
to dnve them 1Oto the mInd, even resJgntng-them~ 
selves at times to sacnnce stnctoess of demon
stratIon to the UeceB8lty of makins themselves 
understood Thus anthmetlc, for mstance, and 
espemallr geometry, may and must often ~e 
tanght by the eye and by the touch as much as 
bl reasonmg, and It IS chlelly from tb.te pomt of 
VIew that the study and practIce of drawmg are 
1Odisl?ensable auxilianes m every method of 
teacliing the sCIences 10 theIr applicatIon to In
dustry. These stumes, intended for practIcal 
purposes, cannot therefore be effimently dIrected 
WIth all the befittmg detaUs of executloD, WIth 
the explanation of processes and the neces~ary 
expenments, except by men who have themselves 
pracb.sed the arts whose pnnmples and roles they 
have to explant, and who know how to spea.k the 
lsnguage of the sb.tpyard and the workshop. 
Hence results the Impos81bihty of estabhsh10g 
for profes81onal or mdustnal teaching, even from 
a general pomt of view, a UDlform body of rules 
and methOde, an or~ {lrofessional staff, in 
short, a UDlVerstty of 10dustrial education. Tlue 
consequence 18 still more evident 10 all that eoo
cenIS those techmcal stnmes whICh have for theIr 
immedtate object the methods, rnles, and apph
catIon of the 8Clences. " Then they go on to ea.y, 
.. The office of teacher having been thns constt
tuted. WIthOut makmg a caste (Ctl'l"1'fCre k.era'l'
cMque) of it, and coD81denn~ It always &II more or 
lees temporary ,and to he J:eSl"O'Iled m caseof tlulure, 
it will always be easy to repan' tlae consequences 
of an llllfortnnate ehoJ.ce, and the teacher!! will 
ouly he the more interested in aecnrmg 8DCCe!lO. 

Tlua plaq, however, cannot be made absOlute DOl" 
altogedler 
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altogether general." The report then contInues, 
"To the reasons draWll from the very nature of 
the teaclnng, ' •••• which reasons reject the 
very notIon of creating or employmg any specw 
body of professors, may be added some of another 
order ••••• Manufactures are most numerous 
In the provmces; country towns and rustn<,'ts 
will therefore be the first to profit by the new 
system, and may be fairly called upon to bear 
a lar"'e proportion of outlay. • •••• On the 
other'" hand, the CIvil and military engmeers 
of the Government, the profession generally, and 
well-educated manufacturers, will often consent, 
as they have done already, to undertake certain 
branches of thIs lll.Strecoon. Such men will com
bme a knowledge of the prmClples of science Wlth 
the moral authonty belonglDg to pracocal expe
rIence: it must, however, be acknowledged, that 
though the natural consequence of the precedmg 
coDSlderabons 18 to allow the founders of tech
nIcal schools of every kmd all necessary lati
tude, and almost enOre hherty in the manage
ment of theIr own instJ.tubons, It wonld not be 
poSSIble to leave these establIshments altogether 
to themselves, WIthout &ldmg them to a certain 
extent. The habIts of our natIon are not those 
of a neighbonrmg country. The pohocalllBll,,0'e8 
of England have led to the practice of self-go
vernment m almost everyt1nrig, and It is most 
deSIrable that simIl.:r habIts shoUld be introdnced 
and generallSed m France, bnt prudence reqmres 
that the change should be effected by gradual 
mea1l8. Aheady well-timed and laudable ex
amples of the mdependent and free acoon of 
loc&l IDlbatIve bve been furDlShed by Mul
house, Lyons, Annens, Nantes, and other ClOes; 
such a movement cannot be too much encouraged. 
as It may bnng about, Without any sudden 
change, the intellectual decentralISatIon of the 
country, bypromotmg the formaoon of numerous 
centres of study and SCIentIfic actiVity; but it 18, 

nevertheless, true that, in the actnal state of our 
customs and habits, the mterventlon of the State 
in the wa.., of encouragement and assIStance of 
venous kinds will stIll be necessary for a long 
tIme, and tins mterventlon will be to the Govern
ment a powerrul means of stImulatmg and ex
Cltlng local and md1V1dual undertalnngs to make 
efforts of suffiCient Importance to enutle them to 
share m the State assIStance. It may even fre
quently haJ.1pen, and It 18 most deSll'able, that 
after acertain tIme, when the institutions founded 
have been well dIrected, and success has crowned 
theIr efforts, the State, percelVlng that Its pecu
mary or matenal assIStance 18 no longer neces
sary, may WithdraW it, and give ouly honorary 
encouragement, and that the founders themselves 
may prefer lDdependence to a protectton winch, 

l however well meant, 18 always burdensome." 
That 18 almost quotIng the, very comments of the 
SOlence and Art DIrectory on the subject, and 
then they give the Merent resolntlons winch 
have been arnved at for carrymg out theIr ideas. 

423. Then 1t 18, m fact, your oplDlOn that the 
recommendations of the French Commisononers 
are as 81mIlar as the habits of the people will 
allow, to the nIles which we have al:re8dyadopted 
in thIs country?-Yes; I faney they are tAl a 
great exteut based on them. 

424. 1 belIeve the Commission sent over per
SODS to thIs country to mquire mtAl our nIles, and 
tile operallon of them, did they not 1-Y es. 

425. And you belIeve they found them so 
excellent that they detennined tAl adopt them 7-

072. 

Yes; the principle being, as far as pOBSlole, to 
mduce the Merent locahties to work for them
selves. 

426 What is your opinion with regard to 
traimng persous specially to be spence teachers i' 
-I do not thmk It would be at all advisable tAl 
tram a person specially to be a SCtence teacher. 
He would look to the Government tAl find him 
occupation; there are very few places where you 
could at once find sufficient occupation for a man 
gIV1D~ SCIence mstruction ouly; and I thjgk you 
must look more, at allevents atthecomme~ 
to lind a man m the locality who is already en
gaged in some other oecupation, and who can 
begm by turnmg h18 attention to evening instruc
non. 

42;'. You would endeavour by every means to 
give SCIentific instruction to elementary teachers, 
or to students m tr&lning oolleges?-Yes; I 
thmk that every assistance and encoura.,aement 
shuuld be given towards lettin~ the teachers who 
are gomg tAl be teachers in elementary echools 
have i8.cilitles for learmng science, so that when 
they get to their elementary schools they may be
enabled to open evenmg classes, and commence. 
instruction m science in any tAlwn they may be in. 

428. And the payment they may derive from 
havmg those science ela.sses will be in addition 
to the payment they wonld obtam in the elemeD
tary schools?-Yes. 

429. It would be a material increase to their 
income 1-Yes.' 

430. And we should also in that way probably 
obtam a better class of teachers in elementary 
schools, as well as dllfuse instruction in science ? 
-Yes. 

431. Because it would natnrally be a higher 
and better class of persons who would aim at the 
officel'-Yes. 

432. Do you think we ou.,oht to have any 
central colleges for science instruchon, such as 
the colleges of SCIence in Dnblin?-I think it 
would be very adVlBllhle that there should be 
three or four such coll_ estsblished. The 
College of SCience m Dublin was estsblIshed on 
a v~ry good rootIng; and I think that some form 
of college might very well be adopted, yer
haps in Edinburgh, perhape in London, perhaps 
also in Manchester. 

433. 'J;'he object of those colleges not being eo 
much to make teachers for scientific instructloll 
as to &ld those who have a natural aptitude for 
science 1-Yes; but they would act incidentally 
for the purpose of tninmg teachers also. 

434 Would you leave It entirely to the 
locality to establIsh those colleges; or would you 
leave 1t to the Government to force the colleges on 
the l~ty; or would you, in accordance Wlth our 
Presj!llt pohcy ,let the locahty ccmmence the work 
by its own energy, and then have it assisted by 
the Government ?-Perhaps 1D London and in 
Edmburgh the Government might establish col
leges, but I think m other places m the country 
the lO'"...ahty should do the greater part of the 
work. 

435. You think the locality should take the 
initiatJ.ve?-Y es; perhaps the Government might 
find the bmldmg, or take in hand the teaclnng; 
but, at all events, the Jawr portioD. of the work 
should be done, in my opmlOn, by the locality. 

436. Wonld you allow every Iooahty to esta
blish these institutions, or would you confine the 
aid to towu of a certain ma.,...utude i'-I think 
it is only fAnms of considerable me whi'!h are 
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431. Suppose some rUle of thIS kind were 
made, namely, that 1U towns nf a certain magni
tude, 83y of 'Ob,ooo Inhabitants or 00,000 mha
bltants, If' the inhabitants chose tn subscribe half 
the entire cost nf establlshmg such an institutIOn, 
the Government should supply the nther half, 
should ynu con81der that a beneficUll rule ?-Yes, 
with regard to the bwldmgs, and I think another 
condition should be annexed, namely, that the 
lncality shnuld establish a con81derable number nf 
exhIbitions or scholarships In cnnnectinn With It, 
because It IS nnly by the establishment of exhi
bitions or scholarships that such a college could 
be nf any use to the working classes, nr the 
poorer classes, I also think that the upper classes 
should pay fair fees for the lnstrucuon they 
obtam 

438 And you tlunk that If' a town nf the re
qUlSlte size prooused to adhere to those condi
tions, the -Government might promise to bestow 
a grant to "the proper amnunt 1-Y es, I think 
ynu might frame a very gond system 1.11.1 that basIS. 

439 Then, In fact, With regard to the forma.
tion of these establishments, ynu would be cnpy
lng the J ermyn-street Insutution ?-Yes, except 
that In London It would lie better for the Go
vernment to estahhsh the college entlreiy at Its 
own cost 

440 W,th regard to the relatlve Importance 
of the dIfferent subjects taught m schools of 
SCience, have you anytlung to say to the Com
mittee ?-That question arose at the last meeting 
of the Committee, and I did not remember atthe 
moment that botany had been specuilly recom
menned lIS the commencement of sCientific In

structlon by a cnmouttee nf the British Asso
CIatIOn, wluch was appomted to repnrt on the 
best means of mtrnducmg -sCience Instruction ill 

, public schonls, and recnmmended that the course 
Should be commenced by bntany, and then go 
to phYSICS. A ~uestlon also "rose at the hiSt 
meetmg of thIS CommIttee WIth regatd to the 
dllIiculty of different subjects. To meet thai: 
case many subjects wluch were conSidered to 
be rather large m prnportlon to others have 
been dIVided, for instance, mathematics has been 
made mto two subjeCts, and mechanICS alsn, so 
that at present the various subjects gIven m the 
sCience dlfectory are of about equal dIfficulty for 
the teachers to teach, or for the students to get 
pnzes in 

441. Do you tlunk that the State ~ht to pay 
for the elementary SCientific mstructInn of the 
upper and mIddle classes?-No, I do nnt see 
that there 18 any occasion for that. The uPIaer and 
middle classes must obtam thelf elementary scien
tific instructInn In the ordinary schonl course, and 
the instruction of the upper classes IS pretty well 
prOVIded for by eXlstlng endowments, wInch may 
be very well applied to afford a certam amount 
of lll8ttuctlnn ill SCience, what Instrncnon IS not 
so prOVIded the middle classes can pay for Of 
(\()urse, the artIsan class IS In a dIfferent pnSltIon, 
they leave the elemen~ schools befnre they 
have any chance of learmng much SCience, and 
therefore they must get theIr mstructlon either 
in the secondary schonls, which must be speCl8l1y 
estabhshed for them. or m evenmg classes, and 
there are no endowments to meet such cases. 

442 Do you conSIder that a great number of 
those educatlonal endowments were ongmally 

established for the gond of the poor, and have 
been gradually absorbed by change of circum
stances to the use nf the Dllddle and upper classcs P 
-Yea, to a very lar~e extent; and, 11\ fact, 
ahnost entirely m certam places. 

443. Do you thmk those large sums of money 
have been diverted from the education of the 
poor to the education of the richer classes?
Yes. 

444. And you thmk that IS an additional argu
ment eglUnst the State, gIvmg Its Rid to tbe edu
oat.on of the lIIlddle and upper classes?-Y es , 
perhaps It mny be 8lUd It gives the workmg QIld 
lower classes 110 certam kmd nf drum for State 
Rid. 

445 BeSides whICb, you wnuld consuler that 
the middle nnd upper classes can pay for theu
own education, whue the ponrer classes cannot P 
-Yes. 

446. You thmk that 18 a reason fnr the State 
gIVIDg elementary educatIOn to the poor, and not 
to the rICh 1-Yes. 

447 Now With regard to advanced SCientific 
IDstructlOn, would you apply the same rule to 
that also ?-That stand. rather In a different POSI
tion there Bre no eXIstIng endnwments wluch 
are very applicable for that I am epeakmg now 
of instructIOn as diStIDct from a course nf educ"," 
tlOn, such as would be given at Oxford and 
Cambndge I think you may faull establl.h 
such Institutions where advanced sCientific in
structlon, both in separate subjects and m or
ganised courses, could be obtamed. ThIS instruc>
tIOn would be entirely In sCience. and not form • 
pnrtlOn of general education. The ouddle "nd 
upper classes take advantage nf these InStItutions, 
paylDg by fees for the lustl'Uctlon they receIve. 

448. You thIDk the mIddle and upper clas.es 
should pay full fees In return fnr thelf educatlon I> 
-Certamly. 

449 Ie there not, at all events, thiS difference
between the educatInn of the pnorer classes and 
the educatlon of the ncher classes, that the 
ncher elasses can go and be educated dunng the 
daytlme, wlule the poorer classes have to work 
dUring the daytime fnr thelf own hvellhood ?_ 
Yee, With the former, elementary sCientIfic m
structlon should be a portion of their general 
educatlnn If afterwards they wlsbed to carry 
on the study of a specml subject or subjects, the)" 
mIght do so at the mstItlltIon where advanced 
mstructlOn was given. 

450. So that the onlr tIme when the poorer 
classes can be -edncated IS the evenIDg or late a& 
mght?-Yes, unless they are BIded byexlubl
tlnna, or the like. 

451. In order tel compete with the labour mar
ket?-Yes. 

452 I thmk you Wish to put m a Paper COD

tammg yonr VIews upon the subject, do you not 1 
-Yes, the ChaJrman has asked fnr It, It IS re
ferred to In Mr Cole'. Paper. I now hand It m. 

453 Mr Greg"'7l] In speakmg nf provlDcw 
colleges, I thmJ< you S&ld you were Of OplDlOD 
that In towns of a eertalU magnltllde, haJf the 
cost of establlSlung such mstltlltlOUS ought to be 
borne by the State in CIlSe the localIty proVIded 
the remainder?-I think it might be dnne in 
that way, -or else you mIght allow the locahty to 
proVIde the buudm~ and plant wlule the Govem
ment prOVided the Jnstructwn. 

454. But what proVISIOn would you prop.
to make for the mruntenanee of the teachers l_ 
In the :first C8Be. namely, when the iocahty 

prOVIdes 
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proVIdes half the cost or the bmldmg, it might 
also proVIde half the payment of the teacher, while 
the Government pronded the other half; or 
perhaps, wluch wonId be better, the I_bty 
might proVlde the bruldmg and the plant, and 
the Government the eost of instrnctlon. At 
J ennyn-street and the College of ScIence 10 

Dnblm, the professors receive 2001 and the fees 
of students. 

455 But yon thmk that with regard to tlie 
colleges at Dublm, and Edmburgh, and London, 
the cost shonld be enmely defrayed by the State? 
~Yes. ' 
- 456. WonId yon propose to affihate the London 
instItution In that case WIth the Jermyn-street 
instItutIon ?-Yes; a staff 18 there already 10 

<lXlStence whIch mi~ht nearly form such a 001-
le"e as there is in !.reland; there are a number 
of' professorslups in general sCIence 1D Jermyn
street which would form the basIS of a general 
enuree of sClentdic traming whICh 10 the thIrd 
year wonId run mto speClBl hnes, such as en
gineermg, manufactures, agncnIture, or mining, 
eXlStmg professorships would be apphcable to any 
of those speClBl hranches. 

457 In colleges such as any or those central 
colleges, wonId yon provide museums with 
speclDlens for technical instrnctlon '-I should 
thmk it would only be necessary to proVIde the 
absolute lecbJre speCImens. 

458 Are you atlquamted with the museum of 
the Colle~e of SCIence 1D publm ?-Yes. 

459 Would you extend to Edinburgh and 
London the same system of what I may call 
'technical exhibItIons, as they have in Dubhn ,
In Edmburgh they have an existm~ museum, 
wluch 18 an mdustnal museum, and 18 far more 
_tenSlve than that in Dublm; of course the 
Ifpecimens m the museums Ullght be used at the 
lectures. • 

460 With regard to the npper and middle 
cla.sees, I tlnnk you propose that in all cases 
where they attend those schools they should pay 
a certain fee .-Yes, a faIr fee; and that would 
form the prmcipal portIon of the professor's 
8Blary 

461. I presume you would not allow any of 
the Ullddle and upper classes to compete for those 
scholarshIps, but would confine them to the 
artJzan class 1-Yes, I thmk 80; you mIght allow 
them to compete for a few. 

462 Would It not, under those Cll'Cumstances, 
be better to let It be a mere honorary dlBtmctlOn 
in the case of the Ullddle or upper classes 1-
Perhaps so; but they are a great attractIon to 
brmg students. 

463 Cha.1'11UJ7I.] But is it not the case now 
that all classes compete for the scholarships at 
.J ermyn-street 1-The mlddle and npper classes 
are allowed to comp'eOO for the Royal exhibItIOns 
at J ermyn-street if they are under 21 years of 
age. that of course gIves a cons,derable advan
tage to the arbzan and workmg classes. 

464 Mr Grtgury] Have the mght SCIence 
classes m the elementary schools been attended 
with 8UCCP88, generally spealuug ~-Y es, I t1unk 
very much so. In consequence of a questIOn 
put to me on the last occasion, 1 have looked out 
the number of students who have been taught 
entirely m the evenm~ classes, wluch strnck me 
as bemg very successful, and a ~at many of 
those students have done exceedingly well in a 
large number of subjects. .. 

465 Lord Henry C .. "elldi.A.] Have yeu any 
, 0.'12. 

reports wluch shoW' the effect of the teaching of 
your department in connectIon Ylth the ExhI
bItion at Paris last year ?-All the SCIence and 
art teachers were gIven a small sum of money to 
enable them to go over to the farul ExlubltIon. 
and they have made reports.on the Pans Exhi
bItton, but I do not thmk anytlung more dJstmct 
than that. 

466. None of the juries have caned attentIon 
to that subject, have they 1-Yeg, WIth regard to 
art; of course, 10 art, stnetly, one can itlentdjr a 
thmg, and say that soch and such a man designed 
a certaIn object, wluch receIved a medal, and he 
was taught 10 the art! schools. II' 8Clence this l!! 
not possIble. 

467 Mr BagnalLl Will you inform the Com
Ullttee whether you IIlmk If; 18 of more lDlportance 
that the upper and middle classes should leam 
8Clence, or that the workmg classes shonld learn 
science ?-I hardly know what answer to gIve to 
that. I thmk that if the upper and Ullddle 
classes do not learn It soon, the other classes may 
come to press very hardly upon them. 

468. Mr Read] DId I understand you to say 
that certam eudowments for pubhc schools 10-

tended for the mstructton of the lower classes 
were now-dIVerted to the education of LIte ~f~hk 
and middle classes?-Broadly speaking, I 
we may 8ay that that has happened 10 a great 
mauy matances; for example, in grammar 
schools. 

469. But were the timds of the51' grammar
schools intended for the edncatIon of the laboUI'
mg classes1-In m811Y cases; perhaps hardly 
in all cases for the edncahon of the labouring 
classes, but I beheve, in a great many m
stances, they were mOOnded for the educatton of 
the class iDllnedmtely above the poorest classes. 

470. Do you mean the lower middle class?
Yes; those classes who could not pay for edu
catton for themselves 

471 Is not It generally stIpulated in the trust 
deeds that Greek and Latm shall be tanght, 
wluch would not enter into the educatton of 
labourers 1-N ot of labonrers, certainly 

472. Mr M'Lt1!Jan ] Was not there a profes
sorslup of technology estabhshed 4nd endowed 
in Edmburgh some tJDle ago 1-1 beheve 80 

473 Do yon know how long ago that was 1-
When Professor W U80U was the professor 

474 Do yon know why thatprofessorslup was 
aboll8hed 1-It was aboll8hed after some corre
spondence between the Univel'Slty' and the de
partment, I t1unk It was coDSldered of no use. 

475 Was the extmction of that professorslup 
recommended by the Umversity, do you know? 
-I thmk it was, but as the event happened 
before I was m my> present poslboll I am not at 
all certaIn. 

476 Mr Bazley J You have Btated that you 
do not think It reqUlSlte to teach or train sCience 
teachers at science colle~sl-1 do not think it 
would be adV188ble that tiovemment shonId take 
certam men especllllly and tram them 

477. Am I to understand you t.o say yoo thmk 
that we have a suffiCIent number of mmVIdDjl\s 
m tins oountry capable of effectively teachmg 
art or sclence?-Fmmng that It pays, they are 
themselves learning It, and a great number have 
been taught at the night classes 

478 But have we any SpeCIal colleges est&
bhshed for tralDmg puptls or yO\lOg men in 
scIence for the uruversitIes ?-Do you meau in 
-science alone? 

D 2 . 479. Yes? 
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479. Yes ?-No, not that I know of. 
480 That 18 to say. you thmk there is suffi

CIent mtelllgence In the country to supply the 
preparatory mformatJOn lU sCIence for young 
men gOIng to the UDlverSluee 1-1 t1unk there are 
a great number Uplaces where they may receIve 
that lU8truchon 

481. But there are no specIally estabhshed m
Bhtuuons for such purposes, are there? - Young 
;men gomg to elther of the UDlversltles would be 
able to come to London and go through a 
thorough course of sClentlfic lUstructlon at the 
School of MInes. 

482 Are you aware of ony such instances?
There are a number of studenta who do attend 
in Jermyn-atreet, that 18 to say. who take up 
a speCIal course of lectures, but there are not a 
great many who go lU for the assoclateshlps-the 
full .ystematlc course 

483. Are you aware of any mstances ill wmch 
young men study m Jermyn-street by way of 
preparatIOn for the UDlverSltles?-I know of one 
gentleman who was m Jermyn-a1jreet, and who, 
I beheve, dld exceedmgly well. and who 18, I 
thlnk, now at one of the U Dlverslues 

484. Chairman. ] Is he an undergraduate 1-1 
thInk he IS, that IS the only mstance 1 know of. 
I have no doubt there are many others, a\"d that 
It w1l1 be still more common lU future, because 
many of the colleges are op~Dlng sCIence scholar
shIPS, for mstance, two of the colleges had 

-sCIence scholarsmpe competed for the other day, 
Queen's College and Merton College 

485 You have recommendecl that sCIence m
shtutlone should be estabhshed by the Govern
ment cmeily m the capItal CItIes of the UDlted 
KmgdoDl ?-InsututIons for the advancement of 
sCIentific mstructlon for w hlCh you would not be 
able to obtam professors m out-of-the-way places. 

486 But should not the pubhc treasure be 
equally expended for the advantage of sCIence lU 
every part of the kmgdom WIthout hemg confined 
to capItal cIties ?-I do not thlDk It could be ex
pended WIth equal advantage m other parts, of 
course, If It could be done It, would be better to 
spread It evenly over the country, but I thmk It 
cannot be done You only reqUIre a few colleg~s 
for advanced sCIentific Instruction, and for those 
colleges I think the cnpual CIties are the best 
places 

487 But why should not LIverpool, Manches
ter, Blrmmgham, Sheffield, and towns of that 
lD"gmtude, Iiave equal advantages m thlS respect 
WIth the capItal CIties of the country m the apph
cation of the pubhc funds, should not the distn
buuon be made equally for the benefit of all 
classes ill every part of the km~dom ?-Itlsvery 
dIfficult to make a seiecuon, It would be very 
dIfficult to say, for instance, whether you Should 
fix upon LIverpool or Blrmmgham 

488. But why should the pubhc money be 
expended espeCIally m London, Dubhn, or m 
EdlDhurgh, when all the other ;places In the 
country have had to eontrlhute to It ?-The only 
answer that I can gtve 18 thlS. those are the 
cayltal CIties. 

489. A young man from the country comlDg 
np to London for SClentWc instruction would 
have to mcur the expense of gomg and retJIrn
ing, and eIther he or hIS mends would have fo 
mcur the expense of ms support whlle he was m 
London ?-Yes, and so would a person gOlDg 
from London have to mcur S)IDJ\ar expenses if 
the college was in Manchester; and London 

bemg larger than l'lranchester. you make the 
advantages of the college available to a greater 
number of people by havmg It lD London. 

490. But you can only place such estabhsh
ments wherever the populauon IS moderately 
dense. and to give London, Edmburgh, or 
Dubhn a specIal advantage doee not seem Just 
to people m remoter parts of the kmgdom. does 
it 1-1 tmnk If I were told that I mIght Jllace 
one such Instltuuon wher~ I thought It woulcl be 
of the greatest advantage to the country, and 
where It would. come nearest to dOIng Justice tl 
everybody, I should certaJUly fix upon London. 

491. But, mdependently of instItutIons sup
ported by the Government, London possesses 
both ill sCIence and lD art professors and other ad
vantages more abundantly than any other part of 
the country already ?-Y es; and It 18 more avall
able for stJJdenta from all parts of the country 
than Manchester would be; It would be of much 
more use to the student to have the lusututlon in 
London 

492. The people of I.ondon having these ad
vantages, you nevertheless say thM pubho JUsu
tuuons should be rRlsed at the pubho cost, to m
crease the advantages In questIon, whJ\e the people 
in the country, who have not the advantages 
eIther of professors or of institutIOns, must pay 
for them, eIther wholly or m part ?-I think 
that for a student comlDg up from the country It 
would be a much greater advantage.to be In Lon
don, where he could get lDstructJon of varIOUS 
kmds, and see a great deal more than he would 
see If he were lD Manchester or any other town. 

493 But IlS thelubhc treasury IS filled from 
the contrlbutlons 0 all klDds of people, do you 
not thmk It shonld be devoted to the advantage 
of all kIDde of people in equal prop01;tJon ?-Y es; 
and I thmk London would be the best plaoe 
to select. lookmg to the good of the greatest 
number. 

494 Cha.rman. J But notwlthstandlDg tlIcse 
rellBone, JOu have conceded that colleges should 
be pstablished ID some of the large centres of po
pulauon ?-Certaluly; and II there are only to 
be three, I should say that Lon(ton, Dubhn, and 
Edmburgh ought to be those centres; 

495. Still you would not confine tlIcm to three 
only?-No 

496. Mr. Potter] You expressed an OpID10n 
that a sCIence master should denve a porbon of 
ms lUcome from teacmng the hetter classes at a 
certaJD rate of fees ?-Yes, I WIlS only speahng 
of mstItutlons for advanced sclenhfie mstrucuon. 
Of course an orcllUary sCIence teacher, If he can 
get upper and mIddle class pupils to teach m the 
day, 18 JustWed and encouraged In domg so, and ill 
fact It 18 done to a great extent. 

497 Do you not thmk If the teacher were re
stricted to teachlUg the arhzan elaas proper, they 
would be much better taught1-No. the artlzan 
class cannot be learmng sCIence dunng the day, 
because they are at work; and the more pay you 
can gtve to ~e SCIence teacher the better the 
teacher YOI1 are likely to get; there IS no way of 
supporting the scIence teacher besIdes eveDlDg 
elasses, butgtvmg lUStruCtlon dunng the day. 

498. And that syotem 18 carrIed out ill the art 
schools now, 18 it not1-Yea. 

499. DId yon not hear Mr. Cole's adm1S8IOD • 
that that system had been very detrImental 1-
No, 1 chd not understand mm to say that. I 
thonght he SOld that by reduClDg the payments of 
the arfJzan class teachers after the last CODllDlttee , had 
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had reported, the art teachers had been driven 
to loolung too much to the fees from the upper and 
middle class, and had thus neglected the artlzan 
class, but that smce then the payments had been 
Increased for the mstructJ.On of artlzans I have 
no doubt that that will have the effect of makmg 
art teachers take to that mstrucuon 

500. Do you thmk that an art teacher who 
teaches In the daytIme 1D. the large schools, and 
gets large fees, would be competent to teach as 
he ought to teach m the evenmg class?-I thmk 
It would be a great advantage to the SClence 
teacher u he could get employment durmg the 
day In teachmg science to the upper and mIddle 
classes 

601. Do you thmk the a.rtlzan class would be 
carefully attended to by the teacher who was 
engaged durlDg the day tune m teachmg the 
upper and middle class ?-As a matter of fact, a 
proportIOn of the SClence teachers are employed 
m the daytIme m elementary schools, and they 
take the sCIence class in the evenmg, It is only 
very few teachers m places like Oldham, where 
there IS a great deal of SClence mstrucuon, who 

, devote thell' whole tlme to sCience mstructJ.On 
502 The dnft of my quesuon IS thiS sup

pose a sCience teasher, paid by the Government, 
were confined altogether to the aruzan class, do 
you thmk that the mstrucuon ~ven by that 
teacher would be much more solid, and much 
more fauly given? -=. Yes, only I thmk the 
State md would have to be enormously mcreased. 

503 But would not a correspondmg benefit 
accrue to the artizan class ?-I am not sure that a. 
corlc"pondmg advantage would accrue to the 
artlzan class It 18 III great advantage that you 
should let the upper and mlcldle. classes have the 
opportUl:nty of gettmg some InstructIOn from those 
sCience teachers u they pay the fe~s for It. 

604. Mr A"royd ] You made some allu
sion to the "Report of the French COmmlSSlOn 
on Techrucal Instruction, French Mmlstry of 
A,,=culture, Commerce, and Pubhc Works" 
On pages 44 and 47 70U Will find references made 
to the general organlSation and lDstructlon given 
to the apprentlces and workpeople, a.nd there are 
three conclUSions at wInch the CommiSSIon arrIve: 
"That for the lnstructlon of apprentIces and 
workmen It IS ad\lsable to encourage, lD prefer
ence to purely oral lectures, the estab4shment of 
regular classes to be held on the evenmgs of 
workl1)g days That thiS teacInng should not be 
at all dogmatical, but should make It a. rule to 
eXj?lalD, m the Simplest pOSSIble manner, the 
prmclples of sClen~e by the aId of facts, and by 
showmg their apphcauon. Lastly, that draw
in&" WIth aU ItS apphcauons to the different lnm
Vl<lual arts, should be considered as the prmclpal 
means to be employed lD techmcal InstructIOn." 
Do you concur lD those concluslOns ?-Entlrely 
BO. 

505. I find also, on page 62, that there 18 re
ference to pubho lectures inviting the attentlon 
of the workmg claSlles to the subject of techruca,l 
education. Now, takmg for example the buud
ing trade, do you thmk that anythmg could be 
done by leotures to the workmg classes, to call 
!hell' attention to the importance of teohmcal 
mstruotion 1-There IS a. gentleman connected 
WIth the depo.rtlnent whe was once a sCIence 
teacher, and for many years he has now acted as 
an orgamslD~ teacher, and whenever any town 
apphes for his semces, he is Bent to that toWll, 
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and by pubhc lectures, or any smnIar means, gives 
full niformauon on the system 

506 Courses of lectures are open m J ermyn
street, as we all know, do you not thmk that it 
would be deSlrable to give, m spme other large 
manufacturmg town, slmuar courses, on the 
~ound that the workmg classes are scarcely 
ahve to the Importance of the subject ?-Posslbly 
that might facilitate the object wInch the depart
ment has lD view 

507 May I refer you also to page 75 m the 
same Report, on the moons of procurIng pro
fessors for techrucal lDstructlon. You will there 
find these words. "It would be useful to open 
voluntary exammauons Intended to certIfy the 
fitness fol" techmcal teachmg of all such per
sons as should present themselves for that pur
pose The programmes of the pracucal and oral 
tests, and, unecessary, the conmuons ofprobauon, 
should be determmed by th& mlDlSter, WIth the 
adVice of the supenor counCll, of wInch ~articu
lars will be gIven further on The exammatlons 
would take place lD the locwues selected for the 
pU'1l0se before a s~eC1al board na.med by the 
mmlSter. The certificate of aputude would be 
Signed by the mlmster The obtaJmng of these 
certlficates would not be a necessary quahficatlon 
for exerclSmg-tlus lund of professorsInp" May' 
I ask what 18 your op,mon upon that recommen
datlon: of the COmIDlSSlon 1-1 thmk the grantlng 
of certlficates by a. Government departlnent IS 
only advisable 1D case of absolute necessIty; but 
the M:ay eXllJIllnation meets your questlon' under 
the eXlStlng rules of the department a. person 
quallfies to teach and to receIve payments on re>-

, sults, u he passes m the mst and second class of 
the May examInations, whwh are held all over 
the country 

5G8. Mr Bruce] And any person may offer 
Inmself for those exammatlons?-Yes 

509. Mr A"-royd] Do you not thmk It desir
a.ble to tram pupus under the sci:ence teachers as 
you ha.ve formerly done under the elementary 
school teachers; would you not thereby mcrease 
the number of teachers? - There are people 
under mstructIOIl) and many of them turn to 
SClence teachers. I have a. return here of men 
who have become teachers after learnmg thelt 
SCience 111 the evenmg classes. 

510. My question referred to apprenticed 
pupil teachers 1-We do not apprentIce them, I 
wul hand m a. Return or hst of very successful 
science teachers who have receIved thell' trmmng 
almost entlrely m the SCience evenmg classes, 80 
that It does really meet what your question pomts 
to. , 

511. But mtherto you have never had any 
apprel\tlces or pupu teachers to aClence masters P 
-No. 

512. The only museum apphcable to technical 
instruction IS a.t KeDSlDgton, IS It not? - The 
best mdusmal museum IS, I tlnnk, m Edm
burgh. 

613. But in England 18 there any complete 
collectIon of the lond excej?t that at South Ken
smgton ?-J ermyn-street 18 to a certam extent 
indulltnal. 

514. It is qUlte possible to lend out those 
speClmens to proVlDClal museams for the purpose 
of techrucal mstructlon, 18 It not ?-Yes, that 18 

done now from South Kensmgton. 
615. May I call vour attention to page 96 of 

the Report of the French CommiSSloners, where 
they-say they have arrived at thlS conclUSion: 
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" amongst the useful encouragements whICh it IS 524. Have .,on con81dered whether mechanics' 
the duty of the State to give to persons devotmg instltutlons mIght not to a great extent be 'made 
their attentlon to techmcal mstructwn are - aVILIJabJe for those evenlDg clas888 1-lt IS prlD-
1 'A88l8tance In publJShlDg works speCIally Clpally m meehamcs' IDstitutlOns that they are 
wntten With a pew to the IDstructlon of the work- held 
mg elass popuIatJon. 2 The dlStnbntJon of such 525. In many of those mechames' institutions 
books at reduced pnces, and occasIOnally gratw- are there advanced achools for .. vanety of sub
tously to estabhRhments founded by the IDeal eor- iects ?-If yon were to run your eye down the 
poratlons or pnvate mWVlduais,'" do you apo 1st In the SClenttfic Dlreotury you would see 
prove of that recommendahon 1-1 do, the first that that IS the cas8 ID a great number of ID
recomm~ndatlon has been .earned out to a certalD stances. 
extent by the SCIence RIld Art Department. where 526. Then, in extenwng the education of the 
the case seemed very urgent, whIch was WIth ra- ... tlZBn class, you do not lose SIght of the faOllttlea 
gard to practIcal geomet9" plane and sohd, there offered to them by meohaDlcs' lustItutlons p_ 
was no work In the English language wh1ch met CertalDly not 
the calle, and therefore the Board got Professor 527. A great many of those instltuttons have 
Bradley to wnte a work speCIally for the sCIence been already occup1ed by elementary school 
mools. Of course, where 1tlS posalble, it IS much teachtng, but now, by means of the Factory Act 
better to allo" the pubhc to proVIde the .. own and the other Labour Acts, they Will be made 
boolts, and where there IS really a demand there much more ava1lable for the pUl'f08e thlln ever 
will generally be a. supply, 80 that I thtnk anY" they were before ?-No doubt. 
tbmg of the kInd should be done WIth very great. 528 Mr. Bruc,] W,th regard to the question 
care, and only lD verI speCIal CBSeB. With tegard Just put to you, how do you interpret the Mtnute 
to the dlStrlbutton 0 books, It IS the ordmary rule as to the elementary scholarsh1ps. Tbe first one 
of the department to allow 50 per cent. on acopy IS In these words" 5 I granted to the manager. 
of a book for a school. to any elementary school for the support of a de-

616 WIth respect to techDlcal educatIon for servtng pupil If they undertake to support htm 
the worktng clasSes tn th1scountry; the only mode for a year, and subscr1be 51 for that purpose.
of carrymg on the techn1cal educab.on of the Why are those words "If they undertake to 
worktngpeople IS by eveDlng c\asees, IS It not 1- support hIm for a year," lDserted?-It IS neces
Yes, and ID what may be called secondarr schools. sary that the student should rematn at the school 

517. Now, a.bout these scholarships, the for a year, and I suppose that the managers of 
amount of the first scholarsh1p IS 5 L from the the school would arrange w1th the boy to see that 
departtnent, WIth 5 I added, that IS 101. a year, he would be hkely to stay at the school for a 
or 4 •• a week?-Yee. , year 

518. Are you aware thatm the manufactunng 529 The only subscnptton required from the 
dlStnets youths from 13 to 18 years of age can locahty IS 51 to meet the 5 t. patd by the depart
earn 15 1 to 20 1 a year, and of coune more BS ment 1-That IS the mlDlmum. 
they advance lD a.,ae; you can hardly hope to 530 Is It the purport of the Minute that over 
compete WIth the labour market by scholarshIps and above the 101 there should be such other 
of 101 each, can-you 1-Yes, but we do hope that. sum subscrIbed or found by the localIty as should 
and I beheve the scholarshIp will be taken ad~ be suffiCient to S'lpport the boy whde attendIDg 
vantage of, because, though the youths lD ques- a day school dunng the day, and a science school 
t10n may lose a certam amount of money at the at DlghtP-Yes; he cannot receive the depart
tune, they must know very well that they Will be ment 61. unless he does attend the school, so 
eJlabled to earn more afterwards, and the.. that fixes It at once. It would not be suffiCient 
parents may surely be expected to do somethtng that he received the 51. unless he attended a day 
towards atdmg them to obtam better tnStntctlon schooL 
than they otherwIse would obtam. 531. But the Minute fixes 51 as the sum that 

519 Lord Robert Montagu 1 And the boy gets should be su bscnbed by the locahty for the 
somethtng beyond the 101 , 'he gets hJS educ&.- purpose of provldmg for the students dunng & 
tton, does he not?--Just so year ?-At the least; the words of the MInute, 

520. Mr • .iJ.kro!ld] In most- lDStanceS where I thtnk, are, "51 at leas!;." -, 
youtha can earn 15 1 or 20 L a year, do you not 1132 How often do these sctence classes usually 
thInk the evem~ classes wtll be preferred, the meet. dunng the year? - The teachers caunot 
young people gomg to the factory or the work. receIve payment for the instruct10n of any puptl 
shop, and combmlDg the sClenttfic mstrucb.on who has not reCle1ved at least 25 lesson8 from 
WIth techmcalmstructlon lD the workehop?,-Yes, htm, that 18 the mInimum 
but It must be remembered that tins plan IS only 533 Is there any mlmmum of the mghts on 

tentative, and in another year It wdl be pOSSlble - whIch the classes are to be OpeD ?-No, he is 
to Judge whethet It baa been taken much adv&n- bound to give every pupil on whom he claims 
tage of, If It should prove that It has not, It will &t least 25 lessons 
be eBSY to lDcrease the amount, and It I. always 534. Do you know, as & matter of fact, how 
better to IDcrease an amount of that kmd than to many mghts in the year the classes are usually 
have to decrease It. open 1-No; they vary very much; eome that 

521 Have you ever Vlstted the WorkmgMen's are very successful are open a great number of 
College at Hahfax1-Yes • mghts, 50, 60, or 70 Dl{I;hts, tbat IS to say, each 

622 Are you aware that most of the students clase 10 each subJect meets that number of tImes. 
are connected WIth j;he faetones where they are 535. Yon con81der 50 or 60 Dlghts to be & 
worklDO' the greater part of the day?-Yes. great number m the course of a year?-No; 

523. Do you not thmk that by th~ everung there are many that gtve even more than that; 
clasoes throughout the country YOD mtght do a some as many as 100. 
great deal towards the 8Clenttfie instruction of 536 What should yon say wae tbe lnaxlmum 
.the workmg elasSlls ?-No doubt. Dumber of mghte on whtch the SCIence classes 

are 
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are open ?-Two or three mghts a. week from 
October to May, ae the general thlDg 

537. They a.re open very much ill the same 
manner as the evemng schools connected With 
the Elementary Department are?-Yes, that lS 
the lUstructlOn which the teacher abeolutely gives, 
but ill most cases the students work np and teach 
themselves at thell' own homes. 

538 But the object of my question was to 
ascertam '1\ hether the sClenee teacher mlgbt not 
spare additional time for the education of the 
middle and npper classes without exhaustmg hiS 
enerlres, Inasmuch as he would only a.ttend 50 
or 60 mght classes m the course of a year?
Yes, It IS the only chance that a. small place has 
of gettI~ sCIence i'nstructlOn, that the teacher, 
beSIdes hiS nIght class, shall ha.ve somethmg else 
to do dunng, the day to earn money 

539 The scholar who presents hllDaelf IS ob
bged to have attended 25 tImes, but there IS no 
mmlmum fixed wIth regard to the ntJmber of 
mghts on which the school may be open ?-No, 
IUtcept that 25 1essons at 1p-Ilst IS the Dummum. 

540 It would be utterly ImposSIble for any 
oonslderable number of scholars to attend every 
mght?-Just so , 

541. It has been saId tbat the alteration froIl1 
the orlglDal mode of payment to that adopted by 
the Mmute ascnbed to Mr Lowe, .. payment on 
results," was d18tasteful to masters, and has ope
rated to the It'-Jury of sCience classes; what has 
been your experience ID that respect ?-It was 
no doubt wstasteful to some mastllrs woo made 
more under the old system, those were prmCl
pally people who taught very SlDall classes, and 
were not very successfnl It was certainly not 
distasteful to all, because I remember, Ill. May 
1863 (the change Was made m 1862), after the 
May exammatlOn all the teachers who had beell. 
teachmg under the old system were allowed to 
select whether they would be paId for that year 

'under the old or the new system, and I know that 
many of the most 8uccessfnl teachers selected the 
new system because they got more under lt. 

042. W onld It be generally correct to say that 
the best masters preferred thIs system of pay
ment by results, and that the less effiCient 
masters, preferred the more fixed rate ()f pay
ment?-Yes, broadly There were some cases 
where the certified allowance happened to be 
very large, and where they selected that payment, 
but from the begmnlllg the system has really 
been-" payment On results" The certificate 
allowance W&8 really a maXimum to wruch teach
ers could arnve by a moderate a.mount of success. 
That 18 to eay, SUppOBlDg he bad got a first class 
1D ohemlstry to whIch the cel tlfied allowance at· 
tached was 20 l. if he passed five students m ohem
IStry, Ulen he receIved h,s 20l. he received 41. 
per student. If one only passed. then he receIved 
only 41 • and over and above that he receIved 
payments for prizes; so that It was really a pay
ment Oil. results from the very commencement 
The only drll'erence was, that when the alteratIon 
was made by Mr. L()we, the max.unum of certJJied 
allowance WB8 done away With. 

643. It has also heen stated that the depart
ment has acted Without any concert With the 
masters who were affected by the alteratIons in 
the Mmutes. 8.l'8 you aware that an asBOOlatIon 
of SOlence masters was formed lJl 1864 or 1865 P 
-Yea. 

6404. When the department became aequamted 
With the eX18tence Of that aSSOCIatIon. wd they 
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'COmmuDlcate wrth that assoCllltlOn ?-Y es; I ..... 
ported It to the Board, and by the a,rectlon ()f 
the Board a letter was wntten to say that the 
department were very glad. to hear of that asso
Clanon haVIng been formed; that they thought 
It DIlght be of great ",ervlee to thl sCIence class~s, 
and that the Board would he always very glad 
to reCeIve any communlcataon from them on the 
subject of SCIence schools and classes 

545. DId the department receive any sugges-
1.tons from them for altera.tlons or ImplOvements? 
-Yas, first of all I received a prIvate lette~ 
from Dr. Birkenhead, who WIIS the preSIdent, 
m whloh he stated the varIous resolutions that 
the meetmg had come to, and what had beel!l 
wscussed. 'I reported that to the :Soard He 
stated that.an offiCIal letter wonld be wrItten 
on the sUb]<!ct of these resolutions, but It .h<l not 
come till the next year, after the second meeting 
of the teachers. If I remember rIghtly, there 
were three pOlDts that they IISked to have some 
alteration made m; one was WIth regard to the 
syllabus and the text-hooks, that was greatly re
vli!ed. I forget the others I but they ha.ve all 
smce been carrled out, except that they proposed 
that a certIficate should be gIven to every IItU
dent who passed 

546. But, as a matter of faet. the department 
dId receive suggestIons from them, and paId great 
attention to them, and acted. on them In the 
great maJOrl~ of !nstal!\ces ?-Yes 

547 Was It ever suggested by the assoCla~oll 
that the mode of payment <should be altered to 
that wh,ch ongwally eXlsted?-No. 

548. Can you state to the Committee what IS 
the number of SCIence schools lD Lancashll'e at 
thIS moment, and what IS the n1imber of sCience 
schools ID Y orkslure ?~I have had them taken· 
out ID the dIfferent coun~es YorkshIre has 16. 
WIth 476 students under Instruction, Lancashll'e 
has 60, WIth 2,492 students un<!er IDs/ruction. 

,549. Will you state what IS the number of 
sCience sohools formed lD those two great coun-, 
ties dunng last year1-I thInk the number has 
been SIX or seven m Y orkshll'e. that IS only 
spealon.gfrom recollectIon 

550. How do you aecount for the very dIf
ferent state of the case WIth regard to those. 
SCIence schools lD countIes that are so sltmlar m 
many of these cI1aractenstlcs ?-One prmclpal 
reason, I really beheve, IS that Y orkshlre has 
always been very ~ealous of Government Inter
ference With reference to educatJ.on., and that 
Lancaslure has not. 

551. With Tegard to the whole subject of edu
catJ.on., "lou do not mean sCIence specIally 1--1 
mean 1nth regard to the whole snbJect of educa
tion; they are under a great IDlsspprehenslon 
WIth regard to GovernmentSlds and grants. The 
other day I was at Huddersfield, and was asked 
to V18lt the Mechamos' Institute, and I met several 
members of the commIttee, who showed me over 
the whole place; It IS one ()f the best In the coun
try. there are upwards of 700 students there, 
who are pnnclpally recelV1Dg elementary IDStruo
tlon 1 was shown a nIght class m drawmg, 
wruch I fanCIed was receIvmg SId from the de
partment, but, from what a memher of the board 
Bald lUCldentally. I found It was not. I aake,d 
how It was that they were not reCelvwg SId from 
the department, and they 'told me iliat at one 
tune that had been wscussed, but It had been 
thought that tf these classes were put under the 
SCIence and Art Department, ~e art wspector 
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in VlBlung them would have the right to e:&lUDlne want of places for them to receive that mstruo
and lDspect the whole of theIr msututJ.on, and tion 
the whole of their classes, Includmg the elemen- 664. And m consequence 18 there a want of 
tary classes. Th,s was, of course, enttrely a adequately lDstructed persons 1-1 have no doubt 
mISapprehensIon of the rules, there IS only a there IS 
very small sci~nce school lD the Huddersfield 565. Are you aWare that m many cases the 
Mechamcs' InstJ.tute. great manufacturers go to Germany to obtaIn 

652 In fact, you beheve thata preJudtce eXlsts IU!8IStants who have receIved proper scienufic 
lD the place wIth regard to the actIon of the mstrucuon ?-Yes. and I know that mOBt of the 
department, whIch does not eXlst In Lancashire P people who have obtaIned royal exhIbItions at 
-From all 1 heard, I beheve that to be the Jermyn-street, and bnve gone through theIr 
case course there, have unmedIately been snlltched 

553 Have you any reason to beheve that the up for employment in works In dIfferent parts of 
ages at .whICh the scholars attend the schools lD the country. 
LancashIre dIifer from those at whIch tile scholars 666 But theIr number IS not BuffiClent to meet 
attend the schools in Y ork.hire 1-1 have heard the demand, and you thInk the manufacturers 
that elementary educatIon IS not so far advanced would gaIn very much by the creatIon of a larger 
lD 1-orkshue as It is lD Lancashire, but 1 do not class of educated agents Ilnd mllnagers P-Yes. 
know It personally. 567 Now, upon what ground do you found 

554 But are you aware that the ages of the your VIew as to the duty of the State to supply 
SCIence scholars dIffer, those In Yorkshire belDg means of educatIOn to thIS class of our fellow 
older, and those in Lancashire bemg younger P- subJects, whIch Ilre not given to students in 
No, I have never notIced It. medlclDe, lD jaw, or (generilly speakmg), to CIVU 

555 Do you thmk that there IS anything In englDeers ?-1 do not know thllt there 18 any very 
the statement whIch has been made, that the num- j:uod reason, except that tbe want IS very presl!
ber of scholars lD the LancashIre schools 18 lDg, and unless 80methmg IS done very soon the 
unduly swelled by the admtsslon of very young trade of the country will be very lDJunously 
scholars?-No, as they are very successful, the affected. 
returns cannot be unduly swelled. 668. The surgeons and doctors of the country 

656 Are they lD the results qUIte as successful arll educated WIthout Ilny apprecIable assIstance 
as those of Yorkslure, whatever may be the Ilge from the State, are they not?-That has been 
of the student ?-1 funk so. gomg on for a long tIme 

557. Have you any reason to beheve that the 569. And so are the lawyers 1 - Yes; theIr 
age of the scholars 18 matenally dtierent ?-N ot cases are met by the eXlBtIng institutIOns and 
the least, and 1 beheve they are qUIte as sue- endowments; there Ilre merucal degrees at 
ceseful Oxford and Cambndge. 

558 You were asked, WIth regard to whether, 570 Do you beheve that If manufllcturers, 
any SCIence scholars at any of the~e lDStJ.tUtIOns whenever they wanted a properly quahfied man, 
WIth wluch you are connected, had avaIled them- .were to advertJ.se that such and such emoluments 
selves of the learrung they had acqUIred to enter were at the command of the man who could show 
a umverBlty by lUeans of the scholarsluJls, or hunself properly quahfied lD SCIentIfic mstructton, 
otherWIse; 18 It not a prelurunary condItion of there wonld be Ilny dIfficulty In gettIng a 8uprly 
entrance lDto atumverslty, thllt a conslderahle of such men 1-1 tlunk there would be no diffi. 
knowledge of the classICS should be possessed 1- culty lD tIme I should lIke to add, thllt I have 
I beheve all matrIculatIon exlUDlDlltIons reqmre always sugll'ested that the mIddle and upper 
clasSICal knowledge classes shOUld pay very faIr fees for their Instrue-

559 Would not that CIrcumstance alone ex- tJ.on, so tbnt ilie Government would only supply 
elude from the advantage offered by the UUIver- wbnt may be called the plllnt, and hy means of 
sItIes lD sCIenufic educatIon, wluch are very con- the fees of the mIddle cllU!8 students, you could 
siderable, Illarge number of those who have really at a comparauvely small expense keep up ce
<l,uahfied themselves by prevIOUS SCIentIfic trlllD- tablishments where artlZans and the workmg 
mg ?-Certamly; I have no doubt that It does classes may receIve advanced SCIentIfic lDStrue-
act lD that way to a great extent. tIon. 

560, Is that why you suggest that the State 571 But those large pubhc buudings, wluch 
should make a conSIderable outlay, m the manner you propose to furmsh, lD some cases, the enme 
you have descnb~d, for the encouragement of cost, and In other cases by the asBlBtance of the 
sCIence teachmg among the pqorer cllU!ses of thIS State, ate not to be SImply for the educanon of 
country ?-In the 'jVay of advanced SCIentIfic the upper class, bnt the artlzan class should, you 
lDstructIon P 'tlunk, obtalD admtsslon lDto them hy means of 

661 Yes.-I thmk It 18 essentJ.a1ly necessary, exh,b,ttons?-Yes. 
I do not see any other means of meetIng the case, 572 You propose that those exblbltIons should 
the wants of those who pOSSIbly, camparatJ.vely be acqmred by the use of many of the endow
late m lIfe, wlSb to study one or more branches of ments wluch have been dtverted from their pro
SCIence mde:pendentJy of classIcs, or, indeed, of per use, and partly that they should be exlubi
any systematic course ofinstructJ.onor educatIon. tlons founded bytbe StateP-Yes; such 88 those 

562 EssentIally necessary for what purpose? under the new Mmute. 
-That an OppOrtunIty should be afforded to the 573. Do you not thmk that there would be a 
upper and mIddle clIU!8es, those who are gomg to great advantage lD these great colleges bemg 
became heads and managers, of gettIng advanced SItuated in plaCes of great populatIon, and espe
SCIentIfic mstrucuon. CIa!ly great lDdustrial population; you satd yon 

663 Do you cansider tbnt there IS too hmlted thought that London had greater cllllms than 
a supply of persons adequatelytrsmed lDsCIentJ.fie Manchester, on account of Its popnlstIon ?_Yes. 
knowledge to supply the wants of the great 574. Then, why do you mention EdInburgh 
mannfacturers of tlus country P-There 18 great rather than Glasgow as the seat of one of those 

great 
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great experiments ?-In the :first place, there is 
already an eXlstmg IndustrIal museum In Echn
burgh wluch would be of great asB1stauce In any 
estabhshment whIch was created In EdInburgh. 
And auam, m co1l8ldermg the SIte for an mstItu
tIon of thIS kInd, you must look to gettmg the 
very hIghest sCIentIfic teachmg, and I do not 
tlunk you are lIkely, except ln the cap,tals, to 
attract the very hIghest sclentI:fic mstructors 

575 You would at all events suggest that 
certam exammatlons should be made of model 
schools aud teachers In the capItals, aud that 
assIStance should be gtven by the State to volun
tary actIOn In toundIng them m large mdustnal 
eap,tals'-Yes 

576 But that no assIstance should be gIveu to 
support of the pupIls, except IU the case of exlu
bltIon?-Yes, evenmg classes, secondary schools, 
and so on, may get payments on results, as at 
present, but WIth regard to the day classes m 
Instltullons for advanced scientIfic mstructIon, 
the only artlzans that can attend would be those 
supported by exh,bltIons, ancl havmg free adInls
slon to the courses as a condItIon of the 200 1 a 
year. or whatever was p&d to the professor as a 
State retammg fee 

577. DId I understand you to say that there 
were SCIence classes held not ouly In elementary 
schools, but that SCIence was taught by elemen
tary teachers holdmg SCIence cerh/icates 1-Yes, 
In the evenmg 

578 Is that allowed In every case ?-Yes, the 
restnctIon IS now removed WIth regard to the 
pupil teacher 

579 An elementary teacher haVIng a pupil 
teacher IS not now thereby deterred from holling 
a SCIence class ?-N 0, there 18 no sllch proVISO 
now In the Sc,ence Dlreetory 

580 How long is It emce that chan$e was 
made ?-It was made by a mmute of Lora Gran
ville, I tmnk. 

581 Are there many SCIence classes taught 
now by teachers m elementary schools?-Yes, 1 
thmk there are a good mauy; I am not sure that 
all the elementary schools given In the hst of 
SCleuce schools m the Directory are State &ded 
schools, but 1 thmk a great number of them are, 
in the others they generally teach sClen'lle In the 
day liS well. 

582. Have vou the means of iuformmg the 
CommIttee what IS the average age of the stu
dents at the SClepce schools '-No, I have not, 
some of them are very old. 

583. You have no report upon that at all?
You would at once see from the hst of results the 
ages of all of them. 

584 But you have not tabulated that informs
hon ?-N 0; many artLzans of advanced IIge come 
to the SClence classes 

585 Mr Potter) Iu reply to Mr Bruce you 
spoke of the want of the manufacturers m Lanca
shire, and generally of scleutIfio assIstants 1-
Yas, by common report one lellrns that. 

586. But have you any practICal knowledge of 
the subJect 1-1 know that forelgt1ers have been 
mtroduced mto works as managers. 

587. TakIng Lllncaslure, what !nnd of assISt
ants should you say are destItute of a scientIfic 
knowledge of mechanICS and cheInlBtry; are you 
aware of the amount of chemIcal knowledge em
ployed m the large estabhsbments m Lanes
s1ure ?-I do not know how I could define the 
amount of knowled!!"e. 

588 Would you be surprised if 1 mentIoned 
0.72. 

to you that auy amonnt of :first-class chemical 
knowledge mIght be obtained for 1001 a year m 
our mauufactones?-It may he so, but from 
what I have heard I should say It was not the 
case, because I have heard of muah larger pnces 
bemg gtven 

589 But do you not think that a class of very 
able asslStauts mcheInlcal knowledge mIght be ob
tamed at the rate of about 2 1 a week ?-I do not 
thInk so 

590 But you would not dispute It If I asserted 
it ?-No, I should not do that, but I know that 
more 18 given, aud I suppose people would not 
gtve more If they could get It for less 

591 Refernng ag8J.n to the amount of SClen
nfic knowledge In the lifferent manufactones m 
Lancaslure, are you not aware that a; good mauy 
of the managers and owners of such places aTe 
men of great SCIentIfic knowledge '-I do not 
doubt It. , 

592 Do you not tlunk that 18 pretty geueral 
at these large estabhshments ?-I am not qualI
fied perhaps to say 

593 Theu to what class of scient1:6c know
ledge lid you refer iu your preVIOUS answers p
I can only speak from COll'.mon rumour as to the 
iWlicultIes of gettlngp,.operly qualdied sClentlfic 
managers for works We all know that foret$Uers 
have been mtroduced mto such works, aud ~ sup
pose because Enghshmen could not be obtamed. 

'594 Cau you speak WIth any knowledge as-to 
the number of forelgt1ers that have been mtro
duced mto England for that purpose?-No, I 
have heard of several at vanous times 

595 Have you heard of any Engtishmen bemg 
employ,>d ou contmeutal works to any extent?
I have heard of many bemg employed m engt
neenng works 

596 Are you aware that three or four tImes 
as many Enghshmeu are employed on the con
tInent as foreIgners m tlus country 1-N 0, I do 
not know the relahve numbers 

597 Cha.rman] I suppose, In gtVIng eVIdence 
before the CommIttee to-day, you are rather 
statIng what are the operatIons of the departlnent, 
and how you tiunk they might be Improved, than 
offermg any son of theoretIcal or practIcal rea
sons why you thInk SCIence teaclung should be 
asSISted ?-Yes, I am &SsuInlng that It ought. 

598 You lid not come here to defend that, but 
you come here to state to us what 18 bem~ done, 
lind what Improvements in your op,mon mIght be 
made ?-Yes, I assume that It IS generally al
lowed that there 18 that necessIty, otherWISe I 
suppose there would not be thlS COmImttee 

Ii 99. You deSIre, In fact, to make the sCience 
teaclung connected WIth your department as per
fect as pOSSIble ?_Yes. 

600 I beheve the translatIon of the Report of 
the French COmInlS810n on techmcal Instru\!tIon 
was prepared at the request of the Department of 
SCIence and Art?-Yes, by Mr Hanssoul!ler. 

601. And elited by Mr Iselm 1-Yes, he was 
desired to put In notes to show how far the eXISt
mg system bore on the recommendatIon of the 
French CommISSIon 

602 You are aware that the Report of this 
CommissIOn deals more espectally WIth what is 
called profeSSIOnal or mdusmal educatIon ?-Yes, 
they are careful to keep it to mstructIon for all 
persons engaged m industrial pursmts 

603. But the mstructlon is more of a mIXed 
nature 1-Yes, It takes m all the subJects. 

604 But are you aware that since the Report 
E of 
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of t1us Com1lllssion W88 JSSued a further inq111rv be th ? Th II 
has been made under the directIon of th~ en e C88e - e tmlDlDg co ege at Cullum 
Muuster of Pubhc Instruction In France 1-1 has 27 under lDStructlOn m theorebctil mechanlC8, 
have not seell the Report, nor do 1 know whether ITnorgal11c chemlstrr, and anunal physIOlogy. 

• he Batteraea Tra10tng Col1e~ h88 80 under 
one was Issue~ or not. lo tru t the cal 

605 Yon have referred to the recommendo - 8 cIon ln oreb mec ante., lDorgaDlc ~ chemIstry, and physl(lal geography. Chelsea has 
nOlls flf the Report of 1865, one of whJch lS, that 48 studenta 10 elementary mathematics. Those 
~Y:sshoold be no specmI trauung for teachers P have all recently taken It up. tbey began with 

A 
elementary mathematics and Bre gomg to take up 

606 re you aware that the Report of 186~ meohawcs and chell1l&tty 
recommends the estabhshment of tra1010g col- Mr 
leges for teachers of the apphed sClences p- 618 • .A.cland 1 Is It wlthm your knowledge 
No that science hu only qUite recently been taken 

607. And that a traJn10g college has actually Up at Chelsea P-It has been for the lut three 
been established at Cluny ?-N o. YSIlTs. 

608 You know that Notes on Pubhc Educa- 619 1 thought It wu more hke 10 years 1-1 
non by Mr Cole have been put lo before thIS am merely speakIng WIth regard to the SClOnce 
Com1lllttee ?_ Yes and .Art Department. It was aLoot tbree year8 

609 Your op1Oions are referred to In these ago that they first connected theIr classes With 
notes 1_ Yes. our department. 

610 1 suppose to some extent it 18 a JOlDt pro- 620 Ckomnall] An answer whlch you gave 
ductlon, but at all events you have bad frequent remmds me that you stated to the Honourable 
conversat1Ons WIth Mr Cole on the subject of Member, Mr Bruce, that you fouud that the 
these recommendations P-Y sa. classps at Huddersfield ID ilie Mechanics Instl-

611 Are ;rou aware that oue of those recom- tutilln were not ID connection WIth the Science and 
mendatlons lS that trBlDlDg colleges should be .Art Department?-I sroke of lin art school, but 
establtshed for teachlD!f practical SCIence ?-That there lS a sCIence schoo wh1ch 18 111 conuectJon. 
places ehould be established where people mtght It lS 111 II room attached to the MechllDlcs InstJtu
fit themselves for SClenee teachers, I Wish par- t1On, w h!Ch they have allowed the teachers to use 
tIcularlr to guard myself on that subJect, those for sCience IDstroction, but the Mechantcs Instltu
mstttutIOns would alford the necessary tralDmg, tJon comm1ttee looked upon 1t rather as II de
but 1t 1S qUlte .. dtlferent thtng for toe State to tached thlDg 
pay fDr a man's educlltJou and tram h1m as a 621 You stated that Yorkshlre had not 
master Those mstltutlons would gtve all necea- avaIled itself of the grant of the Science and 
sary opportl¥utJes and those students who come .Art Department, ow1Og to some Jealousy of Go
up w1th exh,b1tJons might turn to teachtng after- vernment atd, are you aware whether 1n York
wards tf they pleased shtre there are sCIence classes to any great ex-

612 But I thought some of your answers tent nnconnected Wlth South Kensmgtcn 1-1 do 
went to show that you found that at the ordlDary not thmk there are 
SCIence clssses men qualified themselves as 622. One ofMr Cole's recommendatIons WIth 
teachers, and that you saw no necessIty for thetr regard to elementary educatJon lS, that the sla
recelvlDg speclall1lstructJon P-I had no wlSh to tem of m'pectlOn and exammatlon mIght be lIn
convey that unpresSlon, sCIence classes have proved and largely 10creased With great &dvan
already produced men who have taught BClence tage, and Without a proportionate 10crease of 
very successfully, but of course they would be cost, have you conSIdered how that would apply 
Immensely ImFlOved by being able to attend at to sCIence lOstructIon, and whether the sam<l 
the lectures 0 some of the most emlDent men th10g mIght not bold good WIth regard to mspec
In the country, and they would get a great twn of sCience schools?-There lS a note whICh 
deal of mstructlOD whtch they could never Be- perhaps explBlns that; "that lS to say, for sy .. 
qmre 1D an elementary cws, but, as a matter of tematlcally maklDg reports on any defiCiency of 
fact, men have been turned out by everung cl_es schools, With a new of &doptlDg such measures as 
who have taught successfully. Mr Lowe suggests " 

61&. Who have been successful lo gtVlDg 623 Do you not thmk It desirablo that the 
tnstructlon lo an elementary sCIence school?- SCience mspectors, 10 mBklDg their tours, should 
Yes. report on the defiCiency or absence of scIence 

614 But It would be decIdedly deSll:3ble that schools 1-1 do not see anr harm in any inspec
instItutions should eXlllt 111 whICh those pers01l8 tors saytng 1t IS a great pity that such and such 
could pursue their studIes further,m order to be- a town has not a class, but I do not thtnk It would 
'COme better qua.hfied as sCience teachers'P-Yes, do much good, on the other hand, people would 
but 1 do not reoommend that the State should very strongly object to our department sendmg 
pay for their Instructton and traunng them lOW somebody to tell them of their defiCIency. 
sCience teachers, whtch lS always a chfficult 624 But you have an organlser of' science 
thmg. classes 1-He only goes when he ie asked for. 

615 But 1f the 25 1 exblbltlons recently es- 625. Does not he occas1Onallyask to be asked? 
tabllShed should be used largely by teachers,yon -I do not know, but the department never does 
would thmk that very desJ.l'able 1_ Yes, and those nor does it dIrect htm to do so. • 
who tl1rned out from J ermyn-street, several of 626. Mr. BruCL J The allusIon to Mr. Lowe 
them have taken to teacbmg untIl they have got shows that the intention was that when It was 
somethmg better dJSCOvered that a dIstnct was mauffiClently sup-

616. You have stated that the traming colleges phed WIth schools, a snpply of schools .lwuld be 
are now applymg themselves to teachmg sCIence enforced -on the dJStnct?-Yes, 1t ie in connee
to persons prepanng themselves asachoolmasters? twn With compulsory edncation. 
-Yes. 627. Bnt do you suppose that Parhament 

617. Can yon state to what extent tIuUi bas could he mdueed to enforce a supply of BClenoo 
schools? 
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schools?-I scarcely thmk we are prepared for 
compulsory SCIence InstructIon at present. 

628 ClialrmanJ At all eventsl.0u thmk that 
~he InepwtIon mIght be extende , but do you 
not thInk It would be deSirable to call attentIon to 
the absence of schools In a partIcular d18tnct 1-
If tbe dtStrlct dJd not object to It It might do 
good but I am afraId they would object to It 

b29 You say each d,stnct chooses Its own suh
Jects?-Yes 

630 Now is it not the case that m many locali
tIes the subjects taught really do not bear on the 
industry of the town 7-That IS very hkely 

631 Subjects whIch bear practICally on the 
industlyof the town are noL sufuCIently taught 
there?-Very likely they have not got teachers 
available, but I would Impose no restrIctIons, 
eerta.mly not 

632 Yon stated that the exammatIons m all 
,the dIfferent subjects were about equally difficult, 
so that It would be as easy to l'ass a pupil m one 
subject as m another?-That IS broadly true no 
doubt 

633 But IS It not the case that there are cer
tam subject.. whIch can be taught to boys in 
~asses m schools, while others are beyond the 
mtelh~euce of boys, and reqUIre mdtVldual in
structlOn?-Tbere are many subjects whIch adults 
only can well take up 

634 Is It not the case that those subjects are 
most generally taught whIch are WIthin the com
prehenSIOn of boys?-Yes. 

635 Consequently teachers takmg up those 
subjects m elementary schools, would ~et larger 
payments than they would on those which would 
require mdlvldual mstructIon, and whIch could 
only be taught to adnlts?- Teachers who taught 
m an elementary school in the day, and 111 a class 
in the evenmg, would ~et, ./Bten. paroolU, more 
than men who had evenmg classes only 

636 But I am referrmg now to the subject 
,rather than anythIng else ?-There IS probably 
no class of boys that you could get to learn such 
a subject as hIgher mathematIcs If you got 
them to pass well m elementary mathematiCs that 
would be as much as you could do You l~l1ght 
get a certaIn number of adults to pass m Ingher 
mathematIcs. 

637 But not schoolboys ?-No. 
638 In fact, then, those people who take up 

subJe<.te whIch can be taught to schoolboys, get 
better prud than those who take uJ! subjects that 
~an only he tau~ht to adults 1-N 0, In the very 
1lll!tance Just gIven, the adult would have first 
learnt elementary mathematIcs, and obtaIned 
payments for hIs teacher As a matter offact, I 
thInk those received the largest I?ayments who 
were only teachIng adults For mstance, geo
metrical drawmg IS becoDllng one of the largest 
subjects. Boys would not be 80 successfullD that 
88 adults, and those who teach It get perhaps the 
largest payments. r thInk the facts ~nd agrunst 
the mference to whIch your questIons pomt. 

639 You, of course, arl' not responsIble for 
the edttorlal notes In thiS report 7-Yes, I looked 
at them as they were gomg through the press 
but I did not write then • 

640 Do you thmk that the master of a class 
who had been educated lD a trammg school for 
lDstaoce at Cullum, would be qualIfied to gl';e lD
StructlOn m a secondary solence schooL FIrSt, 
With regard to the status of such persons, would 
they be likely to be accepted In secondary l!(llenCe 

0.72 

sohools ?-Not at once; they would most hkely 
go first as assIstant masters somewhere else 

641. They would be chIefly avaIlahle for ele
mentary schools ?-Y es; m connectIon WIth ele
mentary schools they would have mght classes m 
places where there would be no other way of m
troducmg s<llenee mstructlOn ; you could not sup
port teachers on that alone 

642 But I presume for your secondary schools 
you would prefer to have masters who had re
CeIved OJ more strictly sClentIfic trammg and a 
better educatIon m other respects ?-I thInk a 
successful elementary school teacher who went 
on teachIng science; and had had practice in 
teachIng, would be the best man 'you could get 
for a secondary school, that has, In fact, been the 
case both m Bristol and m Glasgow 

643 W,th respect to the InstitutIon m J ennyn
street, you are aware tbat the number of matrICU
lated students IS exceedIngly small ?-Ye ... 

644 Somethmg hke twelve or thIrteen, IS it 
noH-Yes 

645 Have you conSidered at all how that 
arlses?-I thInk one reaSOn why Jermyn-street 
has not been more taken a.dvantage of up to thIS 
tIme has been the very great defiCIency of ele
mentary SCIentIfic InstructIon in the country, 
another 18 the great apathy on the subject of 
SCIence lD the mdustry tbat J ennyn-street appeals 
to, whIch forms only a small portIon of the m
dustry of the country, and whICh IS less likely, 
perhaps, to take advantage of sCIence mstructIon 
than any other 

646 But the mstructIon given there IS not 
confined to IDlDmg, IS It ?-No; but the college 
bears that name 

647 In fact If Jermyn-street were to be made 
more strictly a polytechmc school, do you thInk 
It Ilkely that It would be more successful?
What stnkes me as the most adVIsable thmg 111 
thIS to lllake on the basIS of the J ermyn-street 
College a college Ilke the College of SCIence m 
Ireland, when the course of mstructIon lasts f01: 
three years, dunng the first two It IS general, then 
m the thIrd year It branches off mto sJoleclal hnes 
manufactures, mInIng, CIVIl engIneermg, Ilr agrI
culture 

648 Then, In POlDt of fact, do you mean thIS ~ 
that SIde by SIde WIth J ermyn.street you would 
establish another school, or that you would absorb 
Jermyn-street? - Speakmg off-hand, perhaps the 
best plan would be to absorb J ennyn .... treet , 
one portlon gomg to form the basIS of the general 
mstructIon, and the other, that portIon whIch IS 

special to =g, formmg part ot the third year's 
course m mInmg 

649 You spoke of the advantage of payment 
on results bemg made to gentlemen who stated 
at the' outset that they would only teach for a 
year or tw0 1-Yes • I remember a place in 
Ireland, where a gentleman said he was gomg to 
teach for a short tIme ouly; It was Portlaw. He 
asked If there was any objectIon to hlB opemnO' a 
class for a short tIme, and he was told " No." " 

650 You would not consIder that deSIrable, 
would you?-Yes, I should ClODSlder It very 
desll'able that he should teach for a year in pre
ference to not teachIng at all. 

b51 Do you thInk that a year's IDstructIon is 
worth paJlng for?-Yes; beSides It mIght very 
hkely lead to theIr resummg a class Bome other 
tmIe I thmk a year's instructIon IS propor
tIonately as well worth paymg for as ten years', 
When YOD. pay on results, you pay for exactly 
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the amount of mstruchon the student has ob.
tained. 

652 Do you mean that you thmk ten years' 
lDBtruchon 18 worth JUst ten tunes as much 88 
one year's mstruchon ?-Yes. 

653 Do you·not thmk that ten years' instruc
tion :s rather hkely to be worth 30 or 40 tunes 
as much as one year's lOstructlOn, and do you 
Dot thmk that three years' study IS worth SIX or 
DlOe times as much as one year ?-If a person went 
on WIth It, no doubt, but In many cases It happens 
that a student begms a course of study and does 
Dot contmue It afterwards, and you only pay for 
as much as 'he has receIved, whether It be In one 
or lU ten years. 

654. Then do you thmk that that one year'8 
teachmg was really worth paymg the Government 
money for1-Yes; I have nllt the sltghtest donbt 
oht 

655 In the Appendix to the Report of the 
CommlBSlon on Technu.al InstructIOn, there 18 
an account of a trade school at Bnstol, to whIch 
a mmlOg school IS annexed 1-Yes. 

656 I beheve a mmmg school was estabhshed 
at Bnstol some years ago, and abandoned, was 
Itnot1-Yes 

657 In consequence of the tcachers not find
mg It worth whue to contmue to gIve mstruc
tlon 1-1 do not thmk It was ever 10 connection 
With the deparhnent, but I beheve very few ever 
attended 

658. The mmmg school has been estabhshed 
agam lately, I beheve Is that m connectIOn 
WIth the departlnent1-I beheve they are gomg 
to make It 10 connection With the eXIstmg schools, 
and of course mlDlng 18 one of the subjects wruch 
they would receIve payment for m the ordmary 
way, accordlDg to the SCIence Directory 

659 Are you aware tha~ the teacher or that 
school IS amlDmg engmeer 1-1 do not remember 
l11Sname 

660 At all events, payment on results would 
be gIven on the teacrung 10 that school ?-Yes 

661 Now I beheve It 18 the case that the 
gentleman who teaches m that school IS a mmmg 
engmeer, and that after havlDg taught twelve 
months, he proposes to leave BnstoL Do you 
beheve that teachmg of that desultory character 
IS deBlrable, or "ould you not rather that that 
teacher made It a permanent profeSSIon, lookmg 
forward to a permanent hvehhood from teachmg 1 
-Of course a permanent school IS much better 
than a temporary one, but a temporary one 18 
much better than none at all, and I do not see 
how you could bmd a man down to stay there. 

662 Do you n0t trunk It would be deslrable 
that a man should be able to make a l,vlOg by 
teachmg, lUstead of malong rus teachlOg,sImply 
supplemental to some other means of gauung a 
hyehhood ?-A man can at present make a hve
liliood by teacrung, If he has people enough to 
teach Of course, If any parhcular locahty does 
not care enough about It. he does not do so, but 
I see no way of meeting that, unless you make 
enormously exaggerated payment for scIentific 
lDstruchon , 

663 Are there many teachers who are earnlOg 
more than 1501. a year from the Deparhnent?
There are not very many who are earnmg 1501. 
a year from the Deparhnent, but there are fees, 
and other thlOgs be81des, and there are several 
who are earnmg 1001. a year and more for 
eveomg classes alone, the only tune for arttzan 

classes IS the evening, aud the teachers must find 
sometblO" else to do durmg the day. 

664 fhen the best arrangement, in your 
oplDlon, after all, would be thllt the teachers 
should devote themselves exclUSively to teach. 
109, whether they taught the arllzan classes 
alone or the mIddle classes also 1 - Yes. oer
tamly, but I do not ~ee why a man should not 
be employed m, for lOstance, some manufactUling 
works beSides rus teachlDg, he would m that way 
get a certain amount of mformauon, which would 
be valuable to hIm for teachmg purposes. 

665 At all events you run the nsk of iosmg 
rus services unless he IS estabhshed pllncipally BI\ 
a teacher?-Y es, but I thmk the rIsk IS unap
precmble, because, BI\ a matter of fact, the schoola 
and the pupils have gone on mcreasmg 80 rapIdly 
that the amount of failures must be called com
paratively nothlDg; lU 1860 there were onlyome 
schllols \V1th 500 pupus, while m the present yeat" 
there are 300 srhools WIth 14,000 pupIls, 80 that 
the number of faLlures has really not aff'ected the 
matter. 

666. But has not the Increase taken place III 
subjects wruch may be called non-mdustrlal, such 
as phYSIology and zoology ?-I shonld say that 
the large number has been 10 ~eometrlcal draw
lU~, pracheal geometry, machme drawmg, aud 
buildlOg construction, which are the very founda
hon of techmcalmstructlon, the mcrease has been 
mostlU those subJccts, lD 1l1(.t, in the first p"ge of 
the explanatory memorandum you wtll8ce that the 
number 10 prachcal, plam, and 80hd geometry IS 
2,846, maclime construction 2,844, bUlldmg con
structIOn 2,091, elementary mathematlC$ 2,414; 
and then, runnmg down the hst of subjects, we 
do not come to 2,000 agam till we get to subject 
No 10, whICh IS lDorgamc chemIOtry; No 14 is 
ammal phYSIology, agamst whICh the figure is 
1,900 

667 Then you thmk the mstruchon is fatrly 
chvlded among the dlff'erent subjects, WIth the ex
ception, perhaps, of orgamc chemistry, and a rew 
other very lilffi~ult subjects ?-Yes, there are 
very few students who would care to take up 
orgamc chemIStry 

668 In answer to a que8tlon from the Vice 
PreSident, you stated that If sCIence teachers were 
speCially tramed for the office, you though~ they 
would look to the Government for employment? 
-Yes. 

669 But 18 It not rather the case that sCIence 
teachers are tramed, and leave the employment of 
teachmg altogether and golOg to professlODs 1-
We do not now tram any sCIence teachers, but I 
thmk If we dId, when lOU had tramed your 
teachers they would be hkely to look to you to 
find thcm sometrung to do, or else they,,"ould go 
mtD trade, and then your expendtture would be 
wIISted 

670 Are you rather afrlUd that you would find 
yourselves paymg for the training of teachers 
who would be apt to cease to be teachers, or that 
you would be burdened WIth people who wonld 
not take employment as teacbers ?-Elther state 
of thmgs would be obJechonable. 

671 But wruch state of thmgs do you thmk 
would &rlSe?-The devllr men who could get 
good occupation elsewhere would go away, I 
thmk, and the men who were not 80 clever and 
could not get occupation m manufactures would 
look to the Government to lind them occupatIOn 
lD teacbmg. 

672 As a matter of fact, there is an madequate 
supply 
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SOFply of teacbers at the present moment?-Y es; 
bnt I mnst gnard myself m saymg that. Tbose 
places where teachers are wanted wonld not be 
sopphed by the teachers whom we had tramed, 
because they would be places in out of the way 
dIstncts where a man could not find a suffiClent 
number of people to teach to sopport hun by 
teachlD" alone 

673. '\V.th regard to bwidIng grants, yon say 
tbat, IICCOrdmg to the present mmute, buIldIng 
grants would he gIven to science schools ?-Yes. 

674 Has that mlDute been promulgated?
No, I have stated that a letter has .,n written 
to the Treasury on the subject, but the mmute 
has not heen finally adopted h;r the Treasury. 

675. Lord Robert ].fO'1ltagu J The mmute has 
been passed at the Board, hut the Treasury bas 
not gtven .ts final sanctIon to It ?-J ust so 

676 Cha.TfJlan.l In fact, those grants would 
be to SClence schoOls of the nature of those w h.ch 
now eJtl8t, namely, to hwldmgs for holdm~ 
science classes 1_ Yes, 2 $. 6 d. per superfiCla,l 
foot up to a maxunum of 5001 

677 But that maXllDum you would consider 
qu.te msuffiCient for any sc.ence Mlleges for 
wruch the buIldmg cost 10,0001. or 15,000 I, so 
that you would conSider that a matter qUlte 
apart?-Yes, that 18 a chfI'erent subject. 

678. Then thls mmute has no dIrect bearmg 
on the quesnou whatever?-None. 

679 Lord Robert ].fontagu. ] Was not tbe 
qnesnon as to whether we should gtve aid to 
such central colleges under the cons.deranon 
of the Board for some tlroe ?-Yes, m vanous 
forms, there were several draft mlDutes. 

680. And the dec.s.on of the Board was tbat 
we should walt t1ll thls ComIDlttee had made Its 
report?-Yes. 

681. ChalTfJlan] You are aware that on the 
Contment there are the$e grades of sClentlfic m
strucnon, or sc.ence schools-a rugher grade, 
wh.ch we may ca.ll the pOlyteCrullC school, a 
secondary or specta.! school, and a sohool for pri
mary mstrucnon m sCience 1_ Yes. 

682. Do you conSIder that It would be a good 
plan to do m England what 18 done abroad, namely, 
that a,d should he gtven m respect of the salanes 
of professors of secondary schools, On condlnon 
that they should hold classes, or gtve lectures to 
worJ.mg men, m fact, that they should gtve pn
mary mstruction concurrently With secondary m
strucnon ?-I would not do that for what we ca.ll 
secondary schools. I thmk that evenmg classes 
for the workmg classes are qUlte suffiCiently pro
Vided for by the eJustlng rule.. In the colleges for 
advanced mstrocnon, the State payment to pro
fessors m./?ht be, as at J ermyn-street, 200 L a 
year, whlcn 18 what may he ca.lled ilie State re
wrung fee. The professor gtves mstrucnon gra
twtously for that to the Royal E:dnblnoners, 
and the remamder of hiS salary 18 really made 
oot by the fees taken from the Dllddle and upper 
class pupIls. 

683 H you were to gIve any grants to pro.. 
fessors 1Il SClence colleges 1Il large centres of 
populanon, you would probably attach to those 
grants the condItlOn that the reClp,ents should 
hold xught classes, or should gtve lectures to. 
workmg men, as .s now done m:r ermyn-street ? 
-It.s done there, I beheve, not as an OffiCIaJ.. 
duty, but as au act of goodwill on the part of the 
professors; I tlunk there IS no condInon of the 
kmd llDposed on the professors, and I would not 
be mchn2d to make ~uch a cond,noIl. 

684. Mr Gregory] The Ch&lrIDan referred a 
few mmutes ago to the mwfference of eertam 
localities With regard to SCIence tea.chmg Are 
you aware that hefore the ComIDlttee on SClen
tmc Insntunons m Dubhn, of 1864, It was stated 
that the provlDClai sClentlfic lecmes wruch had 
been gtven had awakened a very great desire m 
varIOUS localines ID Ireland for the estahhahment 
of sCience schools1-1 heheve It was stated so 
before that COaJIDlttee 

685 Can you descnbe to the present Com
mittee ilie system wruch Was pursued m Ireland 
With regard to those lectures ?-Those lectures 
are not gtven now 

686 They have been gtven up some years, 
have they not ?-Smce the College of SClence 
was estabhahed. 

687. Can you IDform the ComIDlttee on what 
groUlld they were given up ?-I belIeve It was 
hecause It was thought not necessary that Ireland 
should he chfI'erently treated to England and Scot
land, and It was found that the aid given to 
schools towards SCientIfic .nstruction suffiClently 
met the ca<e, much better than those provmClal 
lectures 

688 It wa..q not part of the report of the Com
mlSSlOn that those lecmes should he gtven uP. 
was .t ?-I do not remember, but sClennfic m
structIon has really gone a-head faster m Ireland 
than anlwhere else 

689 Do you thmk that those proVlDClallectures 
had been the means of awakerung m Ireland a 
taste for screntlfic mstructIon ?-I do not know 
that, hut I know that nearly every county 1Il 
Ireland has a school. 

690. Mr. AkTOJId.l I observe that the ages of 
the students vary from 13 up to 40 years of age i 
do you classrfy them accordmg to their ages at 
all/-Yes 

691. Are you aware that m the Workmg Men's 
College m Halrfax, we find It very advantageous 
to make two dIVISIons of the students ?-I dare 
say; m the exannoatIon ID May, they are all 
exannoed to~eilier, Without dIstlncnon, but I 
beheve the sc.ence masters never teach adults and 
hoys to"ether. • 

692 Do you notthmk it would be advantageous 
to dInde the students in two classes, namely, 
those from 13 to 18, and then those from 18 
upwards?-Yes; I beheve SClence teachers do 
not m practice teach adults and the young to
gether. 

Captam 
DOlmellg, 

R ]1.-

~7 Apnl 
1868. 

R. R W. LINGEN, Esq, ca.lled in, and Exantined. 

1193. Clkurman.] You are Secretary of the 
CODumttee of Counct!. for Educanon, I beheve? 
Yes. 
• 694 In that capacity your attentIon, I beheve, 
18 du-ected pnnClpally to elementary schools ,_ 
It.s. 

695. Can you tell UB wbeilier w.strucnon m 
0.72 

science forme part of the curnC1lium of those R. R W. 
schools?- Scarcely ever Linger&, Esq. 

696. No SClentlfic subject 18 obhgstory in those __ 
schools?-No. 

697. But there is a certaro connection between 
the schools whlcb are under your care and the 
Department of Science and Art, masmuch as 

E 3 drawing, 
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R. R. W. drawlDg, for instance, IS taught lD elementary 
LIng .... Esq. schools, and they receIVe IUd from the Department 
It;: I ot8meilCeandArt?-Yes. to that extent. 
186~~ 698. And almost to that extent only 1-AIm08t 

to that extent oply 
699. Mr Bruce] Do you coucelve it possible 

that any duect sClentUic instructIon could be Im
parted lD the elementary schools under the CIr. 
cumstances lD whIch they eXIst In tlns country 1 
-1 thmk not. 

700 What do you thmk are the pnnClpal bars 
to the lDIpartmg of such mstrnctlon P-The ex
j;remely early age at which the chlldreu leave 

701. COllld you state the proportion of chIl
dren that remam after 10 years of age 1-1 have 

• not got It at hand, but the great proportIOn of 
them leave the elementary schools m the 11th or 
12th year. 

702 It has been the poheyof the department. 
I thmk, to dIscourage the payment by the State 
for the educatton of clnldren over 11 or 12 years 
of age 1-The standards of exammatton bear on the 
questton of age In thIS way, that a chtld would 
ordmanly pass the lnghest standard In Its 12th 
year, and when It has once passed that standard, 
It can brmg no further grant to the school 

703 Here are SIX standards; the first IS passed 
at the 6th year, and consequently the hl~hest 
standard 18 passed In the 12th year of the cntld's 
ageP-Yes. 

704 Is, however, the first standard usually 
passed, as a matter of fact, m the SIxth year of 
the clnld's age ?-The first standard cannot be 
passed before the seventh year 

705 That 18 to say, a clnld who had completed 
Its SIXth year?-Yes 

706 So that payment would usually cease 
when the chud was between 11 and 12 years of 
age?-It would from thIS fact, that the maJol'1ty 
of the clnldren would leave the school at that age. 

707 Butalso from the fact that they would have 
passed through the whole of the standards, and 
havmg done so, would cease to be entitled to have 
any payment made m respect of them ?-If they 
passed the first standard m theIr seventh year they 
would not pass the 12th standard ttll theIr 12th 
yellr, that IS to say, their 11th year complete 

708 Does thp mmute, whICh 18 called Mr. 
CO",'11 Mmute, affect the questton and prolong 
the tIme 1 -Yes, because It vIrtually provIdes a 
seventh standard. 

709 Would you kmdly explaIn to the Com
mtttee what mstruction IS lmphed by the seventh 
standard 1-The SIX standards comprIse the bare 
elements of readmg, wrIting, and arIthmetIc, 
the seventh staudard IS not restneted to anyone 
subject, but the managers are allowed 1:6 choose 
among other subjects of mstrnctton, and m the 
subject chosen they must presentone·fifth Of theIr 
chIldren Among that one-fifth, If any of the 
clnldren happen to be found who have passed the 
SIXth standard, they are now treated as If they 
had passed a seventh standard, and they get 
another 8s grant. 

710 Has the workmg of that mlOute m your 
opmlon been successful In draWing the attentIon 
of schoolmasters to what may be called lngher 
subjects ?-It has not been at work long enough 
to enable me to speak confidently, but 88 far as I 
can Judge, I thmk It has been a very successful 
mmute. 

711 Do you thmk one lDlmedtate tendency of 
payment on reSlllts was to dtrect the attentton of 
a great many school. to the teaclnng of those sub-

jeets only whIch brought m payment, namely> 
readlllg, wnttng, and anthmettc 9_ That WBII the 
first eflect. 

712 And It was to counteract that del'ect that 
th,. mmute was passed 1-Yes. 

713 Do you yourself see any means of getting 
over thIS dlfliculty WIth regard to ilie age at 
wlnch chIldren leave the schools ?-I CRn only see 
it through the operatlOn of the Half·T,me Acts. 

714. The operatIon of the Half-TIme Act, 118 
now In force, would apply to those chIldren only 
who were at work ?-That IS so. 

715. I •• pose you assume that most chIldren 
above the age of 10 years 10 thIS country would 
he at work P-There are other parts of the law 
whIch ought to be made to apply to chIldren who 
are not work; namely, the Indu.tnal Schools 
Acts and the Poor Law, and If those Acts were 
VIgorously enforced, I thInk the eXlstmg regllla· 
tIon would pretty nearly cover the youthful 
populatton 

716 You assume that the clnldren who are 
not at school, and not at work, al e the chIldren of 
parents who are so neglectmg theIr duty, that 
the chudren ought to be sent to a dIfferent form 
of school 1-Yes, I thmk so, at all events, that 
they should be dealt WIth by the law. 

717. There IS another mode by wlnch ele
mentary schools may be made to asS1Pt scien
ttfio mstructton, and that IS by lDIprovmg the 
mstructton gtven lD those school., do you con
SIder that the best lDstructton 18 ImpRrted at 
eXIstIng schools, or that Improvements mIght be 
mtroduced?-I thmk undoubtedly the mstructlOn 
mtght be Improved 

718 Is It 'lour opmlon that too much mstruc
tIOn 18 gtven lD certaIn departments of knowledge 
wInch are of less use than others 1-The readmS' 
books wlnch are employed m the schools contatn 
a great deal of what may be called sClenttfic /JI
formatton, and If masters were competent to 
make the most of those read\llg lessons, as the 
texts of a kind of seml-techmcal teachmg, I 
have no doubt that a very great deal mIght be 
done lD elementary schools to prepare the clnl
dren for mOle advanced sClenttfic lDStrUCtlOU after
wards. 

719 Do you conceive that the tIme of the 
clnldren 10 these schools IS actually wasted lD 
acquIrmg, or endeavourIog to acqUIre, a portion 
of the knowledge that 18 offered to them. I re
member a mmute of the late Lord l'almerston 
on that subJe~-t; perhaps you may have the mt
nute WIth you ?-Y es, the mIDote was WrItten 
lD 1854, and It came mto my band merely as a 
DllDute un the questton whether mIstresses should 
be employed to teach boys as well as gtrls It 
bears, however, a good deal on general questIOns 
of eduratlon 

720 Lord Palmerston was Secretary for the 
Home Department, and a member of the Cam
mtttee of Counell on Education at that tIme ?
Yes I wul read one passage from the minute· 
.. The great WlStake hItherto commItted m schools 
for the lower orders has been that more attentIon 
hao been p8l.d to 10admg the memory than to 
cnItlvattng and exermslDg the mental faculttes 
of the clnldren, and, moreover, that the eiforte 
of mstrnctor., espemally when acttng under the 
supermtendence of clergymen, have been dtrected 
to the loadmg of the memory of clnIdren With 
facts wholly nsele .. to them lD aoy polDtof VIew, 
moral, rehgtous, or industnaL 1 have WItnessed 
an esanunatlon m a natIOnal school by an lD-

IIpsctor 
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spector from London, the whole and sole subject 
of which consISted of the- geography of places, 
and the famIly pedIgree of persons mentioned In 
the Old Testament For all useful or Industr1lll 
purposes the chIldren might as well have got by 
heart the topography of Chma. or the dynastIes 
of AbysslUla " 

721 Do you thInk that apphes to tea.clnng In 
the }lresent day m those schools 2-In a. much 
less degree no doubt, but to a. certam e'ftent It 
does apJJly 

722 Do you not tlnnk that a good deal of tIme 
at all our schools, especially opr de11QmInatlonal 
schools, IS wasted upon subjects winch are good foo 
the chIldren neither In anmtellectual nor a. spIrItual 
sense? - No doubt tIme IS wasted m gettIng up 
such subjects With qnite unnecessary mInuteness, 
geograplncal detaIls, and detaIls of pedIgre~ which 
are not really rehgtous mstructIon 

723 The late Dean of Hereford, Dr. Dawes, 
ihd contrIve to convey, at strictly elementary 
schools, a certaIn .. mount of ruihmentary SClen
tIDc mSUructlon, did he not?-Yes 

724 Could you explam what was hIS system 
and what was the e.tent of the rudImentary 
sCientIfic InBtructIon2-There 18 a detailed re
port upon the KIng's Somborne school m the first 
volume of the Committee of CouncIl of EducatIon 
for 1847-8, from page 7 to 21, Mr. Moseley, the 
Inspector, gIves a full account of what was done 
m the school. 

725 Da you remember the extent to winch 
the Dean pushed SCIentIfic lJlBtructIon 2-1 have 
marked thIB passage In the Report, winch is 
quoted from the late Dean's own words -
"After the school had \'een opened rather 
more titan two years, I began givmg to the 
teachers, and the more advanced of the school 
chIldren, short e"I,lanatIons of a philosophic 
kmd, and In a common-sense sort of way, of the 
thmgs almost dally passmg before theIr eyes, but 
of the nature of which they had not the shghtest 
conceptIon, such as some of the peculiar ,Proper
tIes of metals, glass, and other substances In com
mon use, that the RlT had weIght, and how thils 
pressure of the atmosphere helped them to pump 
u{l water, enabled them to amuse themselves 
With sqUirts and pop-guns, to suck up water, as 
they called it, through a stra.w, why the kettle
top Jumped up when the water was boiling on the 
fire, why, when they wanted to know whether It 
bOiled or not, they selaed the poker, and, placed 
one end on the hd and the other to thea ear, m 
order to know whether It actually boued, why a. 
~las. sometImes breaks when hot water IS poured 
mto It, explaining the reason of the unequal ex
panBIon of the two surfaces. These, and smlliar 
thmgs, I found so exceSSIvely amusmg to them, 
and, at the same tIme, so lllstructIve, that I have 
scarcely nussed a week explaIning some prmClple 
of thIS nature, and In questIorung them on what 
had been done before." 

726. Do you not tlunk that instructIon of that 
kmd would exeTClse the thmkmg facultIes of the 
children much better than the subjects alluded to 
by the late Lord Palmerston, m the extract 
whIch rou read?-I uertamly tlunk so, at all 
events It is a lund of mstruclaon that ought not 
to be omlttild in elemen~y teacbmg 

727 But do you thmk It 18 very httle practised 
1U elementary teaching. as a matter of fact ?-To 
a very small extent ouly. B8 far as I have the 
melUls of knowmg. 

728. Wauld it be your opinIon that such 
'0.72. 

SImple rudllllentary teaclnng, by the mterest R. R W 
winch 18 created lJl sClentlfic BubJects, would lead Lmgen, Esq. 
to a ~reat expansIOn of the more advanlled kmd 
of SCIentIfic schools ?-I thmk It would g() far ~7 April 
to prepare the chIldren to take advant&g& of 1868. 
those s.chools when they came In theIr way. 

729. Are there any schools now ill connectIon 
Wltb the COIl1lIllttee of CounCllm winch, to your 
knowledge, SCIentIfic educatIon of that rud,men
tary kmd 18 Imparted ?-There may be more, hut 
the only school of the kind winch, at tlus moment, 
I recollect IS a. school tha.t was also organISed 
by the late Dean of Hereford. namely, the Blue 
Coat School a.t Hereford, chemIBtry 16 taught m 
that school 

730. Is tltat strIctly a.n elementary school 1-
Yes, an illementary school. 

731 ResQrted to I>y cbtldren of the same class 
as those who a.ttend the elementary scho.ols m. a 
town hke Hereford 2-Y es 

732 And there a certam amount of chemIStry 
IS taught, 18 It ?-Ye&. 

733 Do you know whether in that school the 
teachIng of chemIstry lias a. good effect on the in
telligence of the chIldren 2-It 18 a school which 
is very well reported of I looked at the last re
port before I came down to thIS CommIttee I the 
report merely says that chemIStry IS ta.ught there, 
but whether the mspector eXamIned m It does 
not appear 

734. Has It ever oecurred to yQIL that the 
learrung of those higher branches of mstructIon 
nught be very much encouraged by~~employers of 
labour In nelghbourmg schools?-Yes, certamly. 

735 Will you explam how tha.t mfluence 
mIght, m your oplJllon be brought to hear?-I 
tluDk If the best boys were taken from the netgh
bounng schools mto employment m works or 
manufactones, because they were the best boys, 
a.nd If, &fter a. tIme, they were found to be ill good 
pOSItIons m such estabhshmente" thell" success 
would have II. very great effect on other chudren. 

736. Are you aware whether any employers of 
labour make admISSIon mto the best posItIons m 
theli' works dependent on the clnldren remaming 
till a certaIn age at school, and attaInmg It cettam 
profiCIency there P-I have heard of cases where 
that has been attempted. 

737 Do you thmk that the boys and the parents 
of boys would naturally be led to seek for them 
tha.t InformatIon for winch they would feel certa.m 
of recelvmg a certaIn amount of money value p
At all events that would be one way of brIngmg 
to bear upon them a very powerful motIve, the 
motIve by winch they shape the greater part of 
theIr actIons 

738 Do you tbmk tltat motIve has been put 
Into operatIon as much as It mIght have been p
I shonid certaInly thmk not. 

739 Have you reflected much upon the manner 
in winch you think SCIentIfic InstructIon IWght be 
more generally Imparted tho It IS to the VarIOUS 
classes of the populatIon m tbIB country 1-1 
tlunk m the elementary schools a considerable 
foundatIon nught he laid m the way I have 
spokell of, If the teachers were competent to do It. 

74\l. What would be your OpInIon of the 
proper actIon of the State towards the encoll
ragement of sCleJltIDc educa.tIon among the 
wealtluer classes of soCIety 1-1 should thInlf It 
would be to InBist upon It. where It was neces
sar" rather than to pay very much for It. 

741. But what OpportunIty would the State 
'ha.ve of lUBlBtmg upon it ?-The State could only 

Ii: 4 insist 
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R R. W insist npon it in the senst' that people should not echoolup to 13 yea1'80f age than hitherto?-Yes, 
L,n!lt'll, Esq. be allo1j'ed tu hold certam positIOns unless they If the W orksbops Act 18 operative. 

-- had pa88ed certain exammations, Just as IS done 752 Now, with regard to elementary draw.:! 
S7 Aprll With regard to solICItors or surgeons !D~' that 18 an accompltahment whICh is quite 
1868. 742. Yon llJIlan that the CIVIl Service exami. wltlun the capaCIty of chIldren under and up to 

nations might be made the means of enconragmg 13 years of age, 18 It not P-Yes, I t1unk so. 
SCIentific Instruction by demandme: a certaIn 753 WIth regard to a question put to you 
amount of profiCIency tn It?-The State need not abont the InOuence wbtch employers of labou~ 
be the examme1'8 I do not thmk It 18 always nught exerCIse upon elementary education 111 

indtsp,ensable for the State always to pay for and schools. by selectmg mtelhgent boys for ellglhle 
prOVIde that which It requIres, because people of situations m their works, you are probably awart! 
substance are able to do It for themselves tbat that influence 18 brought to bear tn many In-

743 Do you thmk It would be expedtent to stances WIth very benefiCIal results ?-Yes, I 
make any SCIentific 1!ubJcct one of those to wbtch have beard of It m many eases 
:Mr. Corry's Mlllute would apply'-1 do not 754. Mr Duon] You say that boysgenernlly 
thmk, myself, It would be deSirable to lumt the leave school between the ages of 11 and 12, but 
chOIce of schools, as there are comparatively few 18 It not the fact that a conSiderable proportion 
schools m whICh anyone SCIentific subject could remmn there up to 13 years of age ?-A small 
reaUy be taught WIth Rny great effect, I thmk proportton 

744 Is that from the fact that the elemenu.ry 755 Do you think that It would be pOSSible to 
school teachers are not as a rule suffiCiently pre- ~ve to that proportton 80me elementary sclontlfiQ 
pared for teacbtng these subjects, or IS It that the mstructlon P-I think It would. 
boys would not remam at school long enollgh to 756 Is It not true that those schools where 
receIve the mstructlon if It were gIven ?-From other subJeots than the threp R's, rendmg, writing. 
both causes, but pnnclpally from the very young and arithmetiC are taught, are the most Buccessful, 
age of the children when they leave. and that even readmg, wntlng, and arithmetiC 

745 Do you observe any very conSiderable themselves are better taught III those schools 1-
dIfference 1D dIfferent parts of the country In the Yes, deCIdedly. 
age at wbtch children leave school po-No, I do 757. And when m those schools the teachmg 
not thlllk I have noticed any very great dlfFer- goes beyond readtng, wntlng, and arithmetic, 
ence, but I have not lately turned my attention might not the teachers ado)?t 88 their hIgher in
to that parttcular subject. structton elementary SCIentific teachmg 1D the! 

746 Have you ever been able t~ trace the manner wbtch you have Just now descrlbed?-Cer
fact that the chlldren have rematned for a longer tamly to that extent they nught do so, and even 
penod at one school than another to any pam- more systemattcally than they do If you had more 
cular mOl nI mfluences brought to bear npon competent masters. 
them P-I am afrmd that, 88 far 88 that goes, ex- 758. Are the teache1'8 generally competent to 
penence does not prove that a good school tends gIve the lund of elementary SCientific teachmg 
to keep chIldren at It for a longer ttme than an which you have descnbed ?-My own lDlpresslon 
mdtfferent schooL Experience tends to show 18 that they are not 
that there IS a mmtmum of mBtrnctlon parenta 759. IIa$ anythmg been done by the State to 
want their chIldren to acquire, and that the encourage the gtVtng to teachers thiS power of 
better the school IS the Booner, not nnfrequently, sCIence teacbtng?-To thiS extent, that every 
the children qUit It. year tbe students In tramlllg, and the other candi-

747 The tendency of parents, you thmk, 18 dates for certificates who are not students, are 
to take the children awny when they have ac- exmntned. A paper 18 gtven tn whIch parts are 
qUlred Just a certaIn mnount of knowledge whIch taken from the readmg books m use, and passages 
is enough to fit them for earnm~ money in cer- on subjects more or less resemblIng those men
tam POSItiOns ?-Or what they think enough troned m the quotation I gave from the words of 

748 And you thmk that could ouly be coun- the Dean of Hereford, are put before the candl
teracted by the actIOn of employers In encou- dates, and theT are asked ho,w they would 
ragtng the further educatIOn of the children, b, treat such subjects m mstructing a closs of 
opellUlg to them such pnzes in the shape of POSI- cbildren, that 18 one of the exerCIses upon which 
tlons m works or manufactories as they could certificates are gtven To that extent the present 
offer to them ?-I have no doubt that If the best system encourages schools 1D gtvmg thiS kInd of 
boys in a school were selected for employment by useful knowledge to the ebtldren. 
a nelghbourmg employer of labour, you would - 760 Would It not be pOSSIble and deSirable 
soon have a very great lDlprovement p1 that that more should be done by the State to enoou
school rage tWs power of scIentIfic teacbtng' by certJfi-

749 And you Bee no alternative but a com- cated masters m our pnmary schools ?-Experi
]lulsory system of edu,catlon, wbtch would enforce ence of the conrse ot' study pursued m the tram
the attendance of chIldren at school, as 18 done m lug schools suggested, some years ago, that it was 
PrussIa up to a certam age?-I thmk there 18 absolutely neceBBary to lumt the extent of readmg 
no chOIce except the present system or a com- for these students; the greatest objection was ex
pulsory system of educatlon. pressed, both m ParlIament and elSewhere, to the 

750 Mr .Alroyti. 1 I tIunk ),on saId that the extent of the subJects for exmnmatlon; and the 
11SUal age at wbtch c1ll!dren left school was 11 to pohcy finally adopted, after much dISCUI!SIOU, was 
12, and that they rarely remamed beyond that, to adopt a rednced cumculum. and endeavour to 
but that would not apply to the factory d18trJcts, get more accurate attainment withm its lImIts. 
'Where they are reqUired to remain up to 13 years 761 Wlth the mformatlon and experience you 
-of age, would It ?-No, I sJ>Oke only 01 chIldren now possess, do you thmk that a desirable plan 
who were not subject to the Factory Acts. to pursue ?-On the whole I thmk it lB, when 

751. Under recent legislation, a great many you come to consIder the matenal you have to 
more chIldren will be compelled to remmn at train. , 

762. But 
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762 But WIth even this hmit. you thlDk the 776. Do you thmk there IS any chance oflm~ R R., w-
knowledge of sCIence as apphed to common f."rtmg a sClentrlic educatIOn to chlldren who Llngen, ]:sq. 
thIDgS would be too much for these elementary eave school so early ?-N ot of a dIrect kIud, but 
teachers ?-Yes, I thlDk so; consIdering the state a great deal mIght be done Itt an mdtrect way, as si April 
lD wmch they come to the college, I do not truuk was done at the Kmg's Somborne school 1868. 
you could IOcreBSe the number of subjects they 777. Could not the:fi,rstprinCiplesofmechanics 
have to learn, wIthout getting 10 return sballow be tanght to a bOl wbo was desJgIled for an agn-
aud Inaccurate knowledge, even to a greater culturallabourer ~-He mIght certamly be taught 
degree tban you do at present. a great deal about the common apphcatIons of 

763 But surely the amount of power whICh mechamcal powers, I mean m an mdIrect way. 
must be rcqUlred to teach reaWng, WritlDg, and 778 The gIrls mIght be taught cookery?
arIthmetIc m primary schools must be so ex- That IS a much more (hfficult questIou, because 
tremely small, tbat to gIve the add1110nal know- It IS exceedlDgly ex~enslv8 to prOVIde the food 
ledge we bave been refemng to at present eould for cooking and to dIspose of It afterwards, but, 
not over~welght the teacher ?-It may seem so, as regards common house-work, much of that can 
but If you were to try to teach readmg, wntIng, be taught m keepmg the school-room itself neat 
and arlthmetlo to every cmld m 11 school of 120 and clean 
or 150, and then submit the work to tbe test of 779. DId I understand you to state that If the 
an IOdIvldual examinatIon, you would find that IndustrIal Schools Act and 'the Poor Law were 
the task was by no means Iln easy one. You more VIgorously enforced, you thought you might 
might produce 11 smgle class wblCh would PIlSS, have a larger attendance at the schools than now 
but the mdlvldual examwatIon of all the chlldren eXIsts ?-DeCldedly 
is a very different test 780 Will you kmdly explam to me how the 

764 But surely to overcome that <hfIiculty Poor Lllw could be made to operate lD that 
the practIce of teacmng 18 reqUlred?-Yes dlrectIon ?-There is an Act of Parliament known 

765 Not tbe elements of that knowledge that as DeUlSon's Act wmch WIlS introduced by the 
you obtam at trammg colleges?-Yes, to a very present Speaker, whIch enables the guardtans of 
gIeat extent It 18 the elements of that knowledge the poor to send to school all the chlldren of out
.that you obtam at trammg colleges; namely, the door panpers; those are a very numerous class 
mode of presentIng knowledge tit chlldren, and mdeed, and If the Act were vIgorously applied, a. 
tbe methods of teacmng. large number of chlldren wo1ild at once be 

766. Mr Potter] It hIlS been stated that there brought wlthm the reach of school mstructIon 
are a nuIhon children m England now who are Then It must be borne m mmd tbat the Industnal 
neIther at school nor at work; can IOU state Schools Act gIves an exceedm .. ly WIde defimtIon 
whether tbat 1S the case or not ?-No, have not of vagrancy, there IS scarcely a child 1dlm .. 
lately gone mto the general StatIStICS of educa.- about the streets that might not be got into scho~ 
hon • under that Act If It were anyone's bUBlDess to 

767 Would you be mclmed to doubt it ?-I pICk up such chlldren 
should requll'e to put m so many reservatIons as 781 Lord Frede,.,eh Cavend •• h.l Is the aver
to what WIl8 meant by bemg Ilt work, and what age age at "hlch chlldren leave scliool lDcrellSmCJ' 
Wag meant by attendmg school, that I could or dlDlmlshmg ?-It is certamly not lDcreBSmg ., 
hardly gIve a general answer to the question. 782. Up to what age do you conslder that 

768 The half·tlDle school~ do not come under children should attend a good elementary school, 
the cogmzance of your department, do they?- Vlewm'" It WIth regard to the elementary teachmg 
A large number of the schools that are inspected of sCle~ce ?_I tbmk If a boy could attend school 
are half-lame schools m all parts of the country unW he had completed h18 eleventh year, and then 
where the Factory Acts apply go upon half tlDle after that age up to 14 or 15 

769 Have you any Idea of the number of half- years of age, he would obtain a suffiCIent ele
tIme children ?-I could ascertam that, but I do mentar,. educal.lon 
not know It at thIS moment. 783 You trunk there would be much benefit 

770. Mr • .M' Lagan.l Are you aware of the derIVed from mcreaslUC7 the hmlt from 13 to 14 or 
attempts that were maae to JUtroduce the teach- 15, With regard to hair tune compulsory attend
mg of elementary chemiStry m elementary schools ance ?_I thmk there would be a benefit 

1Jl Sootland ?-I do not remember any such fact. 784. Have you seen the Mmute of the SCIence 
771 I mellon m parocmal schools ?-I do not and Art Department at the end of 1l18t vear 

know ~- I ' 772 Y t th th t th tte t founwng scholarsmps In connectIon With e emen-
• ou are no aware, en, a e a mp tary SCIence ?-Yes. 

fruled entIrely?-As far as parocma! schools m 785 As I understand that Mmute a scholar 
Scotland come under my offiCIal. knowled~e, the must be between 12 IlDd 16 years ando:.ustattend 
more advanced scholars are taught Latin and an elementary school ?_I am not very accurately 
Greek, as more likely to faclhtate theIr career at acquamted With the Mmute but T beheve so 
the UDlversltIes afterwards. ,.., • 

773. Mr. Read 1 Is there any <hfFerence be- 786. Do you con8lder that there would be 
tween country ana town in the age of tbe cml- much advantage 10 compeIImg boys to attend an 
dren that attClld school?-Ml impre8810n 18 tbat elementary school up to the age of 1I;?-1 under
there 18 not a .. reat deal of dIfference stand the meanmg of that part of the l'Ihnute to 

774. But pe~baps on the whole, 10 the countrr, be thlB, that as, m all probablhty, h18 elementary 
the chlldren leave school earlier than they do m educatIon would be lDSuffiClent to quallfy hlDl to 
town ?-Yes, I should say so. pursue SCIence WIthOUt further lD8tructIon, he 18 to 

775. Does that apply to gll'ls and boys alike? be kept at school to lI1lprove h18 elementary edu
-Nearly so, perhaps rather more to boys tban catIon; there are very few schools that I know 
gIrls; bors are reqmred for labour, and the gtrls of m wmch 11 boy could learn SCIence. 
are reqmred at home to act as servants and 787. But in many eases a boy who was se-
nurses. lected for the competItlon fol" those scholarships 
• 0.72. F would 
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wonld have received hi, elementary educabon up 
to 12 yea1'll of age ?-Yes. 

788. How could he employ ht$ t.me then; 
would It not be a. w ... te of tIme If he wefe to 
contmue at sch091 ?-Yea, nnIe .. he hOO r.n un
UBUalIy good master, 1 thInk It would. 

'189. Mr Gregory] Are there any <iChc;ols m 
whIch elementary drawmg 18 taught lUI a seventh 
standard, under Mr Corry's Mmute ?-Drawmg 
IS not ""dnutted lUI one of the~xtra subJeots under 
the Mmute, because there are spema.l pavments 
for It from KenslDllton; so that at stands on Its 
own foobng. 

190. Clla.rman] With regard to urawmg, 
have you any expenence of the kInd of draWing 
which IS taught under the grant from South Ken
swgton ?-All the exerCIses go to South KensIDg
ton, so that I should not ordmanly see them at 
all, but I belIeve free-hand drawwg fOl'ms the 
staple of what 18 taught J.D elementary schools 

791. Not mecharuc8l or geometrical drawing? 
-Some of the older chIldlen may learn It, but, 
speakmg at second hand, I beheve free-hand 
drawmg IS the pnnClpa.1 subject. 

792. Might not mechanical or geometncal 
drawmg be OOvantageously taught to chtldren 
nnder 13 years of age ?-I nnagme yO)1 must be
gIn With free-hand dl'awmg If you are to teach 
the command of the fingers, and the accuracy of 
eye whIch would enable mechanical drawmg to 
'be turned to account. 

793. Are you aware that on the Contment chIl
dren from 12 to 13 years of a~e are taugbt me
chamcal and geometrtcal drawmg ?-1 am aware 
of that onI y from hearmg It. 

794 Mr Bruce] You are aware that ther<! are 
as many as 5 per cent of the boys at school who 
are between 12 and 13 years of age ?-It IS some
thIDg hke that, I believe 

'7Q5 Cha.rtnan] At all events about 80,000 
chtldren are learnIDg drawlDg under that Mmute? 
-It IS a very large number 

'196 With regard to ltrlthmetIc, If that could 
be more satIsfactorIly taught, and WIth greater 
regard to theory, do you not thmk it would exer
ClSe very great mfluence In faClhtatmg the subse
quent mstrucbon m sCience ?-1 tlunk arithmetic 
IS ill taught almost everywhere , 

"'197. Do you not thInk that children of from 
ten to twelve, or thtrteen, might advantageously 
be taught anthmetac on a much higher system 
than 18 now adopted 1-1 thmk they mIght be 
taught on a very much better system, but that the 
tendency of a better system would be to teach 
them more Simply than they are now taught. 

'198 You could teach them the reasons of the 
rules of arlthmetac, for example ?-Yes, but 
there IS another mde of anthmetlQ. You have 
to teach the ptacbce of the mIes as ~ell !1s the 
~easons However l'eri"ect the SClentmc teachIng 
'Of anthmetac may be, there must be a great 
deal of practace m the workmg of it before it 
ean be applIed. 

'199. But 18 It not found that very young 
ehlldren are able to carry out the practwai work-
ling of the rules at enee ?~It 18 very rarely that 
'you get the 8llDplest anthmettcal exerC18e, 9-
tendmg to more than .lD1lgle sum, done WIthout 

'B fault In It. 
800 Is not that more because the ehIldren do 

\DOt understand what they are domg than from 
any other zeason P-The practice of antIunetae, 
..lIke spellmg <iDd some other thm~ reqmres a 
.great deal of aceurate ..attention, ov~ and above 
I 

the 'Understandmg of the theory. There are te .... 
tam combmatlona of figures whIch have to be In
stantly grBBped 111 praotIce, but of which you 
cannot a.Iways be recalhng the theory I the 
Diemory must be tramed m order to use them 
With the necessary rapldtty and acC1lra('y. and 
that reqlures praotace. 

801. But, at all events, you think a.rlthmetIQ 
mtght be very much better taught tban 1t now 18 
to chlldren from JUne yea.re of age and upwards? 
-M'Ost demdedly. 

802 With l'egard to the extell.ioll of the Fac
tory Act. and the questlon whether that will not 
compel children to remalD at school to a. more 00-
vanced age, I should hke to ask you whether you 
thmk that the half-time tUItIon of an everage 
chtld IIp to thirteen years of age could be com
pared to full-time tUition up to twelve years of 
a8e, assummO' the half tIme to have begun at 
eight years of age ?-Opluions are a great deal 
dtVlded about that, and I can only give the oplDlon 
whICh I have formed from hearing other people's 
opmlOns, because I rarely see schools mysel£ 
I should have thought It extremely unhkely that 
half-tIme tUltlon, applIed to any subject, could 
equal full-tIme I should thmk a boy who hOO 
attended full tIme up to twelve would be a better 
soholar than a boy who hOO attended half-tIme 
from eight to tbIrteen. 

808. Mt. Adand] When you speak of den
clences ID teachmg anthmetac, do you mean to 
say that the mode of teachmg antbmetlc m our 
tramlng schools IS theoretICally defiCient ?-1 do 
lIot mean to say that trainmg schools are more 
defiCient than other mstltutlOns. probably they 
are among the best of the kmd; but 1 do not thmk 
arlthmebc IS well taught anywhere, or With 8uffi. 
Clent tIlmphmtv 

804 ConsI«(enng that 10 some of our traming 
schools they endeavour to Slmphfy the teachmg 
of anthmetac, I should be glad If you would state 
ID what respeot you thInk the teacbmg could be 
Improved ?-In order to answer that questIon 
fully, I should have to give a lecture on anth
metic, the lessons are not made suffimen tl r expe
runentai. the chIldren are not kept a suffiCiently 
lon~ tIme m the rndlDlents of anthmetlc to gam 
:a.n 1dea of number. 

805 b It not the fact that m some of our 
tr8.1Dlng schools the attempt to teach BOlence has 
been carned on for a good many years 1-
Yes 

806. DId not Samt Mark's College establIsh 
the teachmg of chemlfitry many years ago 1-
There nsed to he an exanl1natlOn ID cheDllBtry 
preVIOusly to the reduction of tlle syllabus leven 
<or eight years ago, It W88 an alternative, not a. 
compUlsory: subject. 

807 Did not S8.1nt Mark's College have a che
'mlcallaboratory some rears ago?-Y el. 

808 Has not SClentific lustructaon m fact been 
very much checked by the operatlon of the 
changes In the Pnvy CouncIl management?
"Yes, I should thmk It ht1d been affected by the 
reductton of the programme of studte8. 

1109. Now. WIth rel!ud to prGDlotIng 10 much 
of 8Clenee mstrucbon In the country as may be 

'demable; ~ ,ou pomt out to the Committee m 
what way eX18ting lD8tJ.tutlOns may best be 111;1-
proved for that pnrpose; firllt, uilnng trammg 
schools, will you pomt ont m what way you 
thInk trmwng schools might be best used so as to 
'promote the object whIch troll Comnuttee has in 
VIeW, namely, the teachmg ofscleneeWlth an eye 

to 
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to the IDdustry of the count .. y 7-Thelt first bUSI
ness, of course, IS to traIn schoolmasters fOT the 
InstructIon of children In' elemlhtary schools, 
whatever promote extreme aceuracy}n the mas
ter's own knowledge, would be.t enable hun to 
gIve a sCleutlfic tone and 'temper to the mInda of 
the children that come under h,S hand Deta.!s 
must dppend on what branch of BOlenoe was taken 
np, 1 should eertruniy be agaInst attemptIng to 
teach the elementary schoolmaster more than one 
branch of SCIence 

810 Do you thInk It Important that the best 
methods of ImpartlDg IDformrlnon In SCIence 
should be taught In tralDIng schools 7-1 have 
myself a very great prejUd,Ce In favour of Euchd 
as the foundatIon of SCIentIfic traInIng for elemen
tary schoohnasters, afterwards you mIght have 
elementar,)' mechanICS perhaps. 

811 When you say you have a b,as ID favour 
of Euchd, you are doubtless aware that a recent 
CommISsIon has expressed an OpInIOn that Euchd 
IS not the best preparanon for teachmg mathe
matIcs for the more ordmary mmds m England, 
that a mode of teachmg geometry WIth pracncal 
apphcatIons mIght be better adapted for England 
mits present state, do you agree WIth that opmIOn, 
or not 7-My opmIOn would not be worth much 
npon the subject, because 1 havtl no pretenSlon to 
SCIentIfic knowledge, but I should have thl'ught 
that you could hardly put m the hands of a 
teacher a better text book than Euchd 

812 Do you mean Euchd as dIStIngUIshIng 
Euchd from geometry, or dp you now speak of 
geometry m general 7_1 mean gomg on from 
proposlnon to proposItIon, and, beIng able to 
re-produce Euclid's demonstratIons 

813 Can you state m what way the nume
rous grammar schools m England could, In your 
opInIon, be so emplo,Yed as to promote sCIennfic 
InstructIon WIth a VIew to the mdustry of the 
country 7-1 should say, Dl~ 
as the traInlDg schools, or as the elementary 
schools ~ whatever the subjects of InstructIon be, 
that you select, thorough accuracy IS the great 
preparation for SCIentific teachIng afterwardS. 

814 But seemg that some of them have con
SIderable endowments, and are at prespnt not 
benefiCIal to any very large number of persons, 
should you VIew WIth favour a plan for applymg, 
espeCIally m our manufactuung dIstrICts, some of 
those endowments to speCIal sCIentlfic llIstrucnon ? 
-CertallIly 

815. Would you be m favour of drawmg a 
hne between dIfferent clllSses of endowed 
schools, allOWIng some of them to retaIn a ge
neral character, whIle some would aSSUDle a 
speOlal SCIentific character 7-1 should see no 
obJectlon to thIS that If there were funds pro
VIded In a town for the education of the towns
men, then theIr education m the school should 
be of the kInd whIch was most usef • .! to the 
town, that IS, If any parncular branch of SCIence 
was more useful than another In that town, 1 
should go allY length In makIng the Instructlon 
of the school bear on that partIcular branch 

816 There are dotted allover England cer
taIn foundatIOns WIth very conSIderable funds, 
amountJ.ng In some cases to 1,000 I , or more, but 
W ruch foundatlons are not In towns, and yet not 
very far from great centres of mdustry, should 
you VIew WIth favour a plan for requmn~ some 
of those to be turned into schools of a sCIentrlic 
charncter, WIth a VIew to the mdustry of the 
country?-1 should see no obJectlon 

0.72. 

81 ? Will yon now state how far you thmk the R R. 'W 
umversltIes, or any other Instltunons 111 the Ltngtm, E! 
country, are capable at the present tlme of sup· 
plymg teachmg in selence?-I should thmk the 2}Al'nl 
Umverslty of Oxford mIght be very capable of 186~. 
supplyIng It 1 there are most admirable professors 
there, and a man who attended Professor BrodIe's 
lectures, or Professor ClIfton's lectares, could 
not be In a more favourable condlnon for con-
nnuIng the subject whIch he had to study 

81R Looking at other instItutions of the kmd, 
such as KIng's Collegp, Umverslty College, 
Owens' College, and others, should you say It 
was rather deSIrable to develop them for the 
Eurpose whIch IS In the contemplatIOn of tins 
CommIttee, or to found an InSntutIOn at the ex
pense of the Government?-I am always In 
favour of USllIg what you have got before you add 
to It 

819 Do you t1unk there IS m England at the 
present tIme a faIr case made out for gOIng to 
ParlIament and asklOg for grants to estabhsh 
SCIentIfic schools 7-1 should feel great dIfficulty 
In saymg yes or no at once to any questIOn of 
that land, because 1 am only acquRmted WIth the 
subject at second hand, but gIvlOg my own 
OpInIOn, merely as my own OpIUIOn, 1 should 
thInk that the people for whose benefit thlS In
structIOn 18 to be prOVIded ought to be made, at 
all events, very largely 10 contrIbute to the ex
pense of It, and that the employers who want 
trus kmd of know ledge, and the arnzalls who are 
to acqUIre It, bemg amongst the wealthIest people 
In theIr respecnve classes, a vpry strong CMe 
would have to be made out before It could be 
deemed Just to tax largely the general commumty 
for the purpose In queshon 

820 Do you not thInk that the Government lS 
capable of gIVIng asslst .. nce m other ways than 
by grantmg money?-The Government mIght 
'take the tnitiattve tn foundIng schools, glVlng the 
framework of InShtI1tIOns to wruch contrIbutions 
mIght afterwards be made, proVIdmg InSpectIOn, 
and 80 on 

821 Cha,rman 1 You stated that you thought 
that no great resurts could be obtamed by teach-
109 SCIence to mdusmal classes untIl'the InStruc
tlon gIven m elementary schools was very much 
Improved 7-Yes, 1 thInk that IS so 

822 You are aware that In France also ele
mentary Instrucnon IS very defiCient 7-Y es 

823 But notwlthstanrhn~ that, some 80,000 or 
90,000 adults are recelVlOg mstructlon In elemen
tary SCIence In evemng classes In France 7_1 do 
not know WIth what effect thpy are reCeIVIng It, 
but 1 have no doubt about the dIfficulty of con
veymg sCIentlfic Instruction to much purpose to 
pers3ns that have not, at all events, tolerable 
command over the rudIments of elementary 
educanon 

824. You would conclude, therefore, that the 
InstructIon must necessanly be very superficml1 
Short of proof that It was otherWIse, I should con
elude that It was superfiCIal 

825. WIth rega.rd to the teachmg of SCIence at 
the UnIVersItIes, IS It not the case that pure, rather 
than apphed, SCIence IS taught ?-Chemlcallec
tures are certaluly gIven m the laboratones 

826. Mr Akroyd 1 You have had some ques
tIons put to you Wlih regard to the comparanve 
attamments of full-tIme boys up to 12 years of 
age, and half-tIme boys up to 13 years of age. 
I suppose there is no doubt that the short-

F 2 tImers, 
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R R. W. tImelB, in proporlJ.on to the number of years they 
LUlU.'" Esq. attend school; learn more than the full-tuners; 

18 that 801-1 thmk my former chIef, SIr James 
"'7 April Shuttlewortl:I, who IS a better authonty than 1 

1868. am, has a strong 0l'lDJon that full-tune 18 more 
effectIve than half-tune, If they run 8lde by SIde. 

827. H'lYe you ever conSIdered the advantages 
of the half-tune system WIth regard to what 18 

called technIcal instructIon on the preparatIon of 
young peollie as future workmen, bearmg In 
IIllIld that during the half-a-day spent In a mill 

the child acqwres habits of industry and applIca
tIon, and BOme knowledge of mechaw.cu mlUup
ulatIon '-I am deCIdedly in favour of half-tIme 
myself, I only answered the questlon wh.ch was 
put to me, 1 con81der that even If half Bnd full 
tIme are not equal In value for the purposes of 
instructIon, hur-time is the BOund system, aDd 
the only feasIble way 1D wluch elementary IB
struclJ.on can be generally extended np to 13 or 
14 years of age. 
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Mr Read 
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BERNHARD SAMUELSON, ESQ, IN THE CHA.IR. 

HENRY COLE, Esq , C B., re-called, and further Examined. 

R28 Mr Akro!ld 1 You have just been down 
to Wakefieid, I believe, at the operung of an 
lUstnutlOn for promotlUg techrucal lUstruction? 
-Yes 

829. Will you kmdly state "hat 18 the obJect 
of that mstltutlou, and what are the speClal ad
vanta~es winch lt affords?-Wakefield has done 
what few places have done. nameiy, cleared 3,0001. 
profit out of an Industrml Exhlbltion, and lt has 
apphecl a great part of the funds, and lUtends to 
apply the whole of them, to the estabhshment of 
II Bchool of smence and art, and a museum of SelL

ence and art It has commenced by purchasmg 
some modest premises, whlch are now opened for 
a school of art, and it is consldermO' how it shall 
best mtroduce smence, whether m t'6ose prem18es 
or ln connec\aon wlth the Mecharues' Inshtute, or 
perhaps the grammar school, or possIbly m some 
of the elementary schools It mtends to have a 
local museum represenhng the natural h18tory of 
the dIstrICt, together wlth subJects that bear upon 
the mdustry of the dlStnct. The School of Art 
18 now opened I went down to the openmg of 
that exhlblhon, half of winch lS contrlbuted by 
the South Kensmgton Museum, and half by local 
contrlbutlon, and lt 18 at present open m the 
br~est room In the town, lU the Corn Exchange. 
It 18 illtended, after the exlnbltlon closes there, 
to remove as many objects as may be practicable 
mto one of the vacallt rooms attached to the 
School of Art, as a kmd of commencement of what 
is mtended m future 

830 Is there any prOV1810n for everung classes 
as well as day classes lD connection wlth the lD

stltutlon?-The School of Art 18 mtended to be 
hke all other echools of art, makmg proTlSlon for 
day mstructlOn and also for evewng mstructton 
The arranO'ements for teachmg smence are alto
gether u08er consIderation, and lt was part of 
my obJect m my VISlt to say what was p08Slble ln 
that way. 

831 And I suppose they would have classes in 
geometrlcs! drawmg ?-They have classes m geo
metrlcal draWing 1\\ connection Wlth the School 
of Art, and also for mecharucal drawmg, wluch 
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are taught. as art matters rather than SClence 
matters, although standmg IDldway between the 
two. 

832. It 18 often dtflicult to define d18tmctly the 
mecharucs! drawlng whlch does come under the 
provmoo of al t, and that wluch does not come 
under the provmce of art ?-It lS extremely dlfIi~ 
colt to draw the hne where smence and art are 
absolutely dmded Take drawmg the human 
figore that 18 pure -SCIence, understandmg the 
bones and muscles, and then it becomes a \ll8.tter 
of art to be able to draw them, but both ope. 
rations go on m tbe School of Art 

833 Do you allow the same master to teach 
both art and mecharucal drawmg ?-As far as he 
IS competent, the maJonty of our art mastera take 
certificates of competency to teach mechan,cal, 
drawmg, and they must have taken the neces
sary certificates of competency to teach geo
metncal drawlUg, as far as the mere drawmg 18 
concerned, wlthout reference to SCientific theory. 

834 You grant a double certtficate to the same 
master both for teachmg pure art and mecharucal 
drawlUg?- rhe first certtficate for the highest 
grade of au art teacher comprehends an abtllty 
to teach what may be called practIcal geometry 
as far as drawmg 18 concerned, he cannot be an 
art master wlthout that Then lt 18 optional for 
Jnm whether he will take a spemal certlffcate for 
mechan!cal drawmg, which mcludea drawmg 
maclnnes as well as drawmg for carpentry and 
bUlldmg 

835 I suppose you place those students who are 
learmng pure art under the returns of the art de
partanent, and those who are learrun~ mechanlcal 
drawmg under the teturns of the SClence and art 
department? - No. drawmg, qua drawmg, all 
comes under the art d1VlSl0n. In a par18h school, 
for example, we have what are ealled two ~es 
of art mstruction, each of which comprehendS geo
metncal drawlUg, in fact, I should eay that more 
chtldren have taken the earhest certlffcate 10 
geometncal drawmg than they have m what 18 
called free-hand drawmg; m fact, how to make 
a trtangle, and how to make an ellipse, mecha-

F 3 nieally, 

H.~~, 
E.q.,C.B. 

30 Apru 
1868. 



H. Cobo, 
Eaq, CoB 

30 Apnl 
1868. 

MINUTES or EVIDENCE f.U:EN IIEFORE fH 

DlcalJy, IS an easIer thmg than to draw It wIth a 
free hand, that wstmctly does not come under 
what In the arrangements of the office IS called 
sCIence l1lstructIon, but under art InstructIon 
Perhaps It mIght be appropnate Just now for 
me to gIve the Committee two IllustratIon&, one 
of whICh 1 brought down on a fanner occasIon 
These are not drawmg! from our own art schools, 
but they havE' the Interest, bemg Illustrations of 
the course of InstructIon whICh IS given at Mr. 
SchneIder's schools at Creusot Thpy sho\v of 
how very comprehenSIve a lond B manufac 
turer's secondary school IS In France. We have 
100 schools of art throughout the country that 
could draw that lower figure (prodUCing some 

framed draWings) by free-hand draWIng, that IS 
to say, WIthout measurement and WIthout inStru
ments for drawmg, and we hllve a great many 
who could produce those mechawcal drawmgs In 
our art schools, but I do not thmk, WIthIn my 
experience, that there IS a smgle school In the 
countIy whIch IS EO comprehenSIve In Its object 
as to mclude all these, who come from the Creu
sot school. 

836. Cka,rman] What you mean IS, that In 
one art school artIstIc drawmg wowd have the 
preference, and In another art school mechawcal 
drawmg would be carned farther?-That IS pas
slble

l 
RCoordmg to the character of the locahty, 

in a1 art schools, 1 should say now; that mecha.
DICal drawmg, lIke that (referring to tke spem,. 
men3), and free-hand drawmg, hke that, 18 gomg 
on, It would be the exceptIOn not to find It 
gomg on. The fact IS, that a man who IS no 
artist may very soon acquIre the power of domg 
drawmg wluch is done by measurement, and 
wluch does not mvolve dexterIty of the hund; 
he will gnnd away for a year or two to be able 
to do that, but the moment you come-to some
thlOg that Imphes an metlOct In art, the number 
of those \\ ho have that aptItude 18 very much 
reduced 

837 Do you suppose for a moment that tbe 
mechamcal and amatI" drawmg executed m the 
school ot Creusot are taught hy the same master? 
-I cannot say what they do at Crensot. But I 
know what we do 1 could gIve you the names of 
100 maEters who could teach that (refernng to tk. 
svecomen), they could teach that, and do theu 
work qUIte as well, and better 

838 1 thought you sRld that m England you 
had no school m whIch hoth were taught ?-No, 
1 SaId there was one scbool 1 produce these as 
an illustratIon, begmnmg WIth A, B, C, and gomg 
on WIth readmg, wrlung, and anthmetlC, and all 
the elements of mstructlon, all taught m one 
sehool; we have that In England m a great many 
plaCE'S separate, but 1 am not aware that we 
have a smgle elementary school wluch could pro
duce such an illustratIOn as 1 now show to the 
CommIttee Mr Schneider had the kmdness to 
present them to the South Kensmgton Mnseum 
8S speCImens of what was domg at a manufac
turmg school In France; 

839 Mr • .Akroyd 1 1 suppose you would call 
the lower draWIng upon your plan an appbed de.
sill" w hleh would repeat Itself? - 1 take it that 
this has been drawn from a cast. 1 do not call 
to mmd that 1D the Creusot school there are any 
illustratIons of what we call deBlgn, meawng by 
that the mventaon of a pattern. 

840 By appbed desIgn, 1 mean a design ap
phed to some manufacture, a draW1Dg fonnmg a 
kind of square, whIch wowd repeat Itself over a 

large surfaceP-Yes. no doubt these would be 
plSEter ornaments. 1 also produce an Illustration 
of thell' methods of teadung readmg, wnllllg. 
and anthmetIc (Pf'OdllClfIg .ome framed SPl'CI
mms), If aoy member!! of the Committee would 
come to the South KenslD"ton Muscum. tI,ey 
would find 50 frames of th,S lmd, I1luotrallng the 
complete course of H1structIon, and I beheve It IS 
far more comprehenSive than anytlnng of the kmd 
gomg on m any of our msututIons In England 

841. Do you thmk tbat your departInent mlgbt 
derIve sOme pmctlcal hmts from what IS done at 
the school in Creusot 1-1 t IS really hard to say 
where they mIght not and do not get pmctlCal 
hmts, we get them everywhere. we have the 
Bame thmgs domg m our department, but in a 
somewhat different mode. 

842 Not collectIvely In one schf)ol ?-Not col
lectIvely 1D one Bchool 1 am anXIous to gIve the 
Committee an Illustration or two of the cfoseness 
WIth which art and scIence come together, even 
when they do DDt run mto one another, In fact, 
It 18 so notorIOus that an Illustration IS scarcely 
necessary. At the Paris Exlub,tlOn a collection 
was purchased of I tahan peasant ~ewellery, one 
mam object m collectmg tliose specimens was, tbat 
the manufacturers who are accustomed to make 
jewellery for all the markets m the world II1lght 
at least Bee how Jewellery was made In Italy 
These specImens whICh 1 noW' prnduce to the 
Committee (ezlnbztmll 'peClme7l8) are only atwen
tleth part of the collectIon, whIch baa heen so 
dIVIded as to allow of our keepmg one eet of 
illustratIons for the mother museum at Kensmg
ton, whIle the otbers may be sent ont to dIfferent 
places In the country. I think this particular 
case IS BOOn gomg to BInDlngham These speci
mens COme under our vots for art, but the pra. 
ductlon of them involves all kInds of matters that 
you would call SOlence If you had to make 
these artificIal pearls, for Instsnce, the art of 
drawmg elementary forms, connected as It 18 WIth 
geometry, whIch r apprehend may be called 
SCIence, glIdes mto chemIStry. 

843 Mr. Potter J What would be the cost ot 
these jewels 1-Tlie whole 600 specimens cost 
abont 1.2001. 

844 Mr .Akroyd] Are not the ornaments you 'I 
now produce Etruscan ?-Some are from Central 
Italy, some are from Naples, and some are from 
Magna GreCia. 

945 I understand that there are In BOme parts 
of Italy tradItions of art denved from the anCIent 
Etruscans ?-1 should think that )'OU could trace 
the pecuhar fonns of art exhIbited by these spe.
CImens back to l.gypt, hy mterceptIble degrees. 

846. Chazrman 1 Just about as much 88 you 
trace the Enghsh I8.nguage back to Indm ?-1 am 
really not able to anawer that queslJon. 

847 Mr Potter] Are those ornaments gold? 
-1 beheve so, but my only object In producmg 
these specImens 18 to Illustrate the remark. that 
what IS called art, and what 18 called SCIence, con
stantly shade off into each other. 

848. Mr .Akroyd] Can yon state 'lob at cl_ 
are proposed to be establIshed at the Wakelield 
school., I suppose morganlc chemlBtry wowd be 
one ?-1 do not suppose at present they have any 
defiwte VIews themselves; they have dlBCUMed 
mechamcal SCIence, and they have d,sCUMed 
chemIstry and even phYBlol"lO':' hut I thmk tIll 
they have made up thell' mmd. that they Will 
squeeze the grammar school to help them (the! 

grammar 
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grammar school IS very fond 0f Greek), theIr 
notIOns are not very well defined. 

849. Mr Putter J Has Wakefield a MechamGs' 
InstJ.tute ?-Yes. 

850 Have vou at any tIme taken cogmzance 
of the mechawcal drawmgs 1U mechamcs' mstl
tutes ? - Certamly, and m many of these me
chanics mstltutes we have classes m stnct con
nectIon wIth our department' All mechamcs' m
shtutes, If the students please to come up for ex
ammatlOn In May, may come mto conneetlon 
wIth our departJ.nent. 

851. Though art In general may not be taught 
in them 1-Just so There are very few places 
where mechamcal drawmg IS taught unconnected 
wIth the art system In fact, untll the Govern
ment produced the book on geometrical drawmg, 
wruch was wrItten by Professor Bradley, there 
was really no text-book on the subJect In trus 
country, although m Germany and lU France, 
year by year, new treatJ.ses are made on thIs par
tICular subJect of mechamcal drawmg England 
has been smgularly backward on that pomt. 
FIfteen years ago a manufacturer mEngland had 
to look out fur a well-tramed German gentleman, 
in order that he mIght get mechamcal drawmg 
done on hIS premises 

852 Chamnan] WIth regard to an answel.' 
whICh you gave Just now to Mr. Akrnyd, let mE: 
ask vou whether you have many masters who are 
certf:6cated both m art and sCIence ?-I do not 
call to mmd one. Yes" one,-Mr DavIdson, 
but the case IS so rare, that I cannot tax my me
mory any further 

853 May I ask whether you have had any 
complarnts from art masters that they were placed 
at a wsadvantage, In comparIson WIth sCience 
masters, m respect of the rellluneratJ.on for me· 
chamcal drawmg whIch they receIved ?-I re
melIlber nothtng defimte of the kmd Do you 
mean that there mIght have been complamts that 
the masters feel that sCIence IS better patd than 
art? 

854 Yes -I do not thmk there are any real 
complamts There are always a suffiCIent num
ber of complatnts about everythmg, but I do not 
recollect an Instance of that kind 

855 But 18 It not the fact that Bome subJeots 
are better paId under the SCIence Departlnent 
than under the .Art DepartJ.nent ?-1 should say, 
wstJ.nctly not. 
• 856. I am sv.eaktng now slIDply of mechatllcal 

drawmg as patd for In the art school and m the 
sCIence school ?-Mechatllcal drawing forms no 
part of the swct sCIence course. Mechamcal 
drawmg IS altogether under the Art DepartJ.nent. 
Not, of course, the theor,,_ The one thmg in
volves ~ mere power of drawmg, and the other 
the theory or oonstructlOn of drawmg. 

857. I understand 'you to mean that the ex
amples eet m one case, and the questJ.o~ put, 
would be dUferent m one school from what they 
would be m the other?-EntJ.rely so. 

81i8. Mr Bruce.) They would be taught 10 a 
dUferent way ?-Y es. 

859 ChalNnun.) The denomlnatJ.on may be 
the same, but the subJects are taught dUferently ? 
-Just BO 

860. I know, as a matter of fact, that the art 
masters do complatn that they 1U'e not allowed to 
tellCh mechanlo8l drawmg, the SCIence, If I may 
so exprese myself. DOW oould not some mode be 
deVIsed by wruch art teachers could readtly be 
certJ.:ficated 8S ,SCIence teachers for mechaIucal 

0.72. 

drawmg, as taught m the sCIence classes ?-It 18 
entJ.rely theIr own aftatr At Blrmln~ham M. 
Ratmbach IS an art teacher, and my ImpreSSIon 
IS that he gets publlc money every year by teach
m~ the SCIentIfic portIon of mechanIcal drawing. 
I Just now mstanced Mr DaVIdson, who IS an
other example 'In pomt, Mr. DaVIdson was a 
teacher of art at Chester, and when the sCIence 
system wits mtroduced he qualIfied hImself to 
take a sCIence certaficate for teachmg mechanIcal 
drawing There IS notrung to prevent an art 
master from taking a science certificate, It can be 
done WIthout any wfficulty whatever. 

86l But suppose the art masters say, "We 
conSIder It somewhat derogatory that, bemg cer
tJ.:ficated m a !ugh grade of art, we should have 
to SIt at the May eKatUlnatJ.ons WIth boys, m order 
to quahfy ourselves to take a certificate m 
sCIence" Could no remedy be found for that? 
-My Im'presslOn 18 that that IS utterly unreason
able, It IS not boys who come up very largely for 
these certwcates, old fellows come up In great 
numbers 

862 But they are mele pupils, at all events 1 
suppose 80 ?-In the sense that they are students, 
but I cannot see anythmg ~n that. What IS 
meant by "certwcated m a rugh grade of art "? 
It must be certmcated for bemg able to draw, but 
a man may be able to draw, and yet have nq 
brams m the world for the theory of art, there 
lIan be nothmg derogatory m the showmg that he 
has the bratns, because the two thmgs are qUIte 
dlstJ.nct 

863 But 1U respect to SClence, you gIve pay
ment on results to persons who have not passed 
the South Kensmgton exammation, proVlded they 
possess other qnahficatJ.ons. for example, If they 
are graduates of the UUlverSltJ.es Now, do you 
not thmk It would be pOSSIble that art masters 
should be allowed to prove theIr competency for 
certalll branches of apphed SCience teachmg at 
the May exammatJ.on,. WIthout their bemg re
qUIred to SIt =ong the students of whom we 
have Just been speaktng ?-Of course you IDlght 
make a specmc exammatJ.on to meet th18 dIffi
culty, but that would m>\rolve a very large 
expendIture of money You must employ the 
same hIgh class of professors to prepare the 
papers, and you must make local orgamsations 
all over the country. I thmk 1t IS entJ.rely the 
masters' own affair There IS notbmg to prevent 
theIr commg up and bemg exanuned. 

864 N othmg, except the feellng _ that It IS 
derogatory, If done In that way?-If a maste~ 
does not hke to go up m hts own town where he 
IS known, he can go up to some other place 
where nobody knows anythtng about hIm I 
should certamly thtnk that to be dupllcatJ.ng the 
system bf amence mstructlon, lU order to meet 
the sentImental dtfficul1l1es of a few art masters 
would be puttin~ the country to an expense ~r 
1,200 I a year (If It were done broadly on & 

system), to very httle purpose. It 18 absolutelJ 
necessary, If you are to have a national competi
tion, that the competition should be done under 
preCISely the same CIrcumstances for the w hol~ 
country at one gIven tJ.me. If these papers are 
to be used. the day after, you may nave any 
amount of cabbagmg and cnbbmg that any
body IS Immoral enough to take up WIth. 

865 Mr • .J)I:l:07I.] I have had an analys18 made 
of the cost of the SOlence and.Art DepartJ.nent 
durmg the last 11 years, taken partly from the 
reporis, and where there are no J!eports of thetr 
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expendllure, I have taken the ngures from the 
Cml ServIce Estimates, and 1 find that during 
the 11 yenrs between 1858 and 18611 mclu.lve, 
there was spent m salanes and general manage
ment for the department 60,000 1, the larger 
portion of wluch would, no doubt, refer to the 
South Kensm!rton Museum. I find that the 
management ctargcs for the South Kensmgton 
Museum amounted to 267,000 1 , that the cost of 
permanent batldmgs at the South Kensmgton 
Museum was 173,000 I , and that the purchases of 
works of art for the South KensmfYton Museum 
amounted to 75,0001, makmg a tota~ of 575,000 1 , 
that IS to say, for the South Kcn.mgton Museum 
alone about 550,000 1. I find that durin'" the 
last three years the grants to sCience scho.;\s on 
results, amounted to 33,000 1 , to Jermyn-street 
30,000 I, makmg a total of 63,000 1, and that 
the art grants amounted to 76.000 1 dunng 
those three years. '1 he questIon 1 have to put 
to you Is tins' What proportion of the 550,000 1. 
spent on the South KenslDgton Museum may, 
very raughly speaklDO', be taken to be spent on 
sCIence ?-I have no 30ubt that the honourable 
Member's analYSIS IS faIrly correct, but 1 would 
refer him to an analYSIS of the actual expenditure 
taken from the accountl1Dt's books, wluch was 
laId before the CommIttee sItting on South Ken
sington lD 1860, Rnd I WIll put mfo hIS hands 
shortly an analySIs of the whole expendIture 
under .ts vanous classes from the begtnmng of 
the Science and .Art Department up to the present 
tIlDe, so that when that IS prmted I shall be able 
to answer WIth much greater .. precIsIon the ques
tion that is now put to me r shall be able, also, 
in answer to the honourable Member's questions, 
to put m a paper showmg an analYSIS of the ex
pendIture for the year 1867 

866 Mr. Bruce 1 Would It not be to the pur
pose to say at once that the expendIture on the 
South Kensmgton MUscum haa no Immediate 
reference to the teachlDg of sCIence 1-1 mIght 
make that answer WIth thIS qualification, that 
there IS a good deal in the way of sCIence wluch 
is lDdtrectly done at South KenslDgton, I menn 
a good deal wluch 18 not art Take, for mstance, 
the educatIOn dIVISIon wluch may be called 
sCience rather than art; the food dIvision is 
purely SCience, the anllnal products dlVlslon 
agalD IS SClence, the collection of naval models 
and the maclllnery connected with them IS purely 
SCIence, bUlldlDg constructIon and models agam 
IS all sClence, so that It would not convey an ac
curate lIDpreSSlon If 1 wcre to say that the South 
Kensmgton Museum IS devoted exclUSIvely to 
art. Even if you take the queStion of decor ..... 
tlve furmture and look at a beautIful pIece of 
cabmet work, wluch u)ldoubtedly lDvolvis ques
tIons of SClence, you find that art IS of course in· 
volved ID It. It would be extremely difficult to 
do more in reply to such questions than to say 
that ceTtam payments have heen made directly 
for promotIng SClcnce, whtle other payments have 
been made dtrectl y for the purpose of promotlDg 
tecluncallDstruction, meanlDg by that a kmd of 
mIxture of the two tlungs, there is hardly any 
object in the South Kensmgton Museum whIch, 
looked at from a techmcal point of VIew, does 
Dot embrace both sCIence and art; we eschew 
Nattoual Gallery questions, or the collecting of 
pictures as pIctures which 18 a matter of fine art. 
When we at Sonth Kensmgton have bought a 
picture it has heen from some spelllal connection 
between it, IUld the history of SCIence an~ ~e 

hIStory of art, or for the illustration 01 some 1'1'O
cess. We once bought a fresco; 1 do not t1unk 
any publto collection in thIS country beSides OUl9 

possesses a fresco, and that WIIS bought quite as 
much from the conSlderatton that It was a fresco 
iIlustratin~ pamtlDg on a peCl.ihal'" method ae tlmt 
It was a pIcture. • 

867. Clla.rman J. What you mean io convey 
to the CommIttee IS thIS, that even when objects 
In your collel hon have not a dll'ectly SCientIfic 
beanng, they have a techDlcal benrmg 1-'Ve 
bave trIed WIth the most relIgiOUS faith to keep 
it III that dlrectton, to prevent Its gom" to weed 
m other dIrections. Hut It is a very dIfficult 
thmg to draw the line very closely; takt', for in
stl1Dce, a candlesttck, whIch IS called Hecket's 
candlestick; It was made in the 12th century for 
Gloucester Cathedral for Becket, and It lJI !wd 
to have beQII taken to France by him, where It 
remamed till the French RevolutIOn, and then 
came back to thIS counti'y at a lugh pnce; It IS 

certalDly not a quesllllu of very fine art to possess 
that candlestillk, while It is as certamly an hlSto
rlea~ object of great interest, but It nught be 
contended that It certaInly 18 an object of high 
techmcal mterest; about that there oou be no 
doubt, for It is composed of a metal whIch is very 
httle in use, a comlimatlon of metals in fact" hleh 
is called latten, so that anybody mIght very well 
argue that It was a yurely SCIentific object. 

868. Mr DUGon j _ My queet10n did not refer 
to what we may ciill tecliDlcal educatlon, lUas
much 88 techmcal educatlon may apply either to 
art or to SCience, but am I to understand from 
your answer that you conSider that the money 
wluch has been spent lD South Kensmgton 
Museum 18 partly for sCience (how much you 
dId not say), although by far the larger part 
of It has been spent for art? - For technical 
art; I should hke to use that word 88 dlstlDct 
from fine, or applied art, art apphed to Industry. 

869 Then are you of opimon that the amount 
of Government money whICh has been Apent on I 
sCIence teachmg bears too SlDall a proportIOn to 
that spent upon art teachmg ?-At the present 
moment, yes, in the past tIme, not, I am refer
nng now to 11 years a~o, 1 should say that the 
country was hardly In a frame of mmd 11 years 
ago, and had been hardly lD a frame of mmd 
dUring the past 11 years, to express its WIshes 
about sCience teachlDg. It has been proved that 
It was wtlhng to accept what could- be done in 
the way of art, at the present moment what 11 
belDg done In sCIence is In my oplDlon very ex
perimental, you have different systems 1D use, 
not only in our own C<'untry but In different parts 
of Europe, and for years to come I thmk It 
will be very much a matter of expenment, but 
there 18 no hazardous experiment In buym/! a nne 
object wluch Illustrates art applIed to mdustry; 
the objects 1D the South Kensln!rton Museum 
would fetch,double theIr pnce If ij;ey were sold, 
so that there has been no waste, and I do not 
apprehend that your qnestlon leads up to the 
pomt of waste. 

870. No ?-But our polIey has been to proued 
in the way Cof purchaslDg thlDgs Instead of launch
ing outmto greatexpertments m Vlew of aS1stem 
wluch 18 very much uutned, abont wluch all thmgl 
are very hazy at tlus moment. Take Wakefield. 
for Instl1Dce ; Wakefield at tlus instant does not 
know whether or not It has made up its mind 88 
to what it wants; and If the State 18 to adowuster 
a system of this kind, I apprehend 1t must malDly 
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depend on the impulse that IS gIven by State ae
slstance to the lociihty Itself. And If they have 
not made up thell' mmds. I do not thmk we can 
assume that the conclete Government mmd can 
be made up 

871. Cha.rman.J Buti$ not that precisely what 
Government dId wIth regard to art? - No, I thmk 
not, tIn oughou t my experIence of the sCIence 
and art depal tInent, It IS that they have always 
had to be the humble servants of the pubhc, 
respondmg to the wIshes of the pubhc as far as 
they could DUling the last two or three years 
a new demand has allsen, but at the begl1unng, 
when Mr Poulett ' Thompson estabhshed the 
School of DeSIgn at Somerset House, there was 
II. great apprehensIOn that we could not deSIgn 
our own patterns In 1837 schools of art wele 
specllically mvented, not to tcach drawmg gene
rally throughout the country, fOI that was alto
getlIcr repudIatec!, as I can show you by docu
ments w wch still exist among our records. 
Elementaq dlawing was thought not to be the 
busmess of a school of desIgn, theIr busmess was 
said agam alld agam to be to Improve the deSIgns 
of our manufacturers \\ hen I became connected 
WIth the plactlcal art department, I recommended 
Mr Henley to allow elementary drawmg to be 
taught to carpenters, and I drew up a mmute 
for hIS consIderatIOn, whIch, accordmg to the 
practIce of the time, had to go before the Secre
tary of the Board of Trade, for hun to certIfy 
that thele were funds fOI' carrymg it out. Mr. 
Porter 1ll1Uself says, m hIS own handwrltmg, 
which remains m our recOlds, thl1t the State has 
no busmess to teach carpenters' drawmg 

872 Mr. D.~on] But suppose the country 
could see Its way to an expenditure of an eqnal 
sum of money OD sCIence advantaO'eously, would 
you advocate Government grants belUg made for 
that purpose?-I thmk It woule! be IJ.n extremely 
profitable expendIture for thIS couutry to make, 
to spend as much money on sCIence as It does 
upon what IS caUed art, but It would requIre 
great -care, lD order to see that you dId not 
demoralise the country by undertakmg work for 
the localItIes wwch the 10cahtIes ought to do for 
themselves Our Government IS not a Papacy. 

873 But surely It would not demorahse the 
country to spend a gIven sum upon sCIence any 
more than It demorahses the country to spend a 
gIven sum upon art ?-Certaluly not. I only 
say that It would require great caution in tlIe 
way of domO' It. 

874 CouTd you gIve me an estimate of the 
amount of the cost for the year 1867 of the class 
instructIOn gIven at South Kensmgto!l; the 
proportIOn or management charges appertallllUg 
thereto, and the fees receIved from the lluplls P
Do you mean as respects art, and the Scl1001 of 
Naval AtchltectlIre, those are the only twngs 
we carPY on at SoutlI Kensmgfon. 

875, Then, 10 fact, you mean to say that there 
is no sCience besides naval architecture taught at 
South Keus1Ogton P-Just so. 

876. Mr Bruce] Lectures lUe .delivered oc
casIOnally, are they not?-Yes; and naval arcw
tecture embraces several SClences, but those 
BClences are taught especially WIth reference to 
naval alClutecture. 

877. And they are only taught to those who 
are ~omg throun-h a course of mstruchon in naval 
arcllltecture 1_'3 ust so; the pubhc out of doors 
are entitled to enter fof particular classes, and 
they do so to some moderate extent, but the ob-

072 

Ject of the school is the promotIon of the buddmg 
of shIps. 

878 Chazrman] And more espeCIally With 
reference to shlpg of war for the Navy, I suppose? 
-Half the students are sent by the Admiralty, 
and half come from the general pubhc, and cer
tam related trades 

879. And the pnvate students pay 20 1 a ses
sion, do they not ?-I t1nnk so 

880 Mr D,xol/] How many years has the 
J elmyn-street School been estaW-tshed ?~It was 
establIshed in 1851, the present bemg the 17th 
sessIon. 

8111 How many students have passed through 
the school, takmg stndents who remain from one 
to three years, and students who are only ceca
Slonal students 9-There have been 233 asso
Ciated or matriculated students, remmmng there 
for more than one year, and. 1,113 occasIonal 
stud'ents 

882 How many have received certHicates as 
Government teat'hers ?--I could at once ten you 
the number who have receIved scholarships there, 
but I should reqUlre to look through our books 
for the names of the lUdIviduals in order to trace 
those who have recel1"ed any instructJ.on in the 
J ermyn-street School~ and who have subsequently 
become teachers of SCIence, that pomt IS also 
partly mvolved in another questIOn wwch the 
honourable Member put to me; I will read trus 
answer "No ASSOCIate of the Royal School 
of Mmes, or Royal ExwbltJ.oner who has 
completed ws course of mstructI()n m that 
lDstItutIon, is at present engaged lD SClence 
teacwng It may be observed that, although 
Royal Exhlbluoners very often supplement tlIen 
allowances by teachmg sCIence classes, graduates 
of the school obtain apPQmtments m commerCIal 
and other pursUIts, whICh are more valuable than' 
that of elementary sCIence teacher. Thus, Mr. 
Suelus, who obtained the aSsoClatesrup m 1867, 
IS now chemist to the Dowlals Ironworks Mr. 
RIChards, of tlIe same year, cccuples a Similar 
post at some hrematlte iron works at BarroW'-ln
Furness, whIle MI Rawden, an assoCIate of 
1866, is a master m Chfton ProprIetary College 
At the present time M esqrs Jones, GrIffiths, and 
BIckerton m London, and !fr. Kllroe m Dubhn, 
Royal ExwbltIoners, nre engaged m teachmg 
SCIence classes, and dunng the last two or tltree 
years Mr. Rowden and Mr. Suelus -have also 
tau~ht hl!?ihly snccessful classes while holdmg 
theIr exhIbitIOns. Mr Coomber IS the only 
teacher we k~ow of now teachmg who was edu
cated at Jermyn-street· 

883. Would that be considered' by you an 
answer also to my question WIth ren-ard to the 
occllSwnal students?-We know less ~out them, 
but I will try and :find out any facts relatIng to 
the subject w wch would apply to your questIOn. 
One of your questions was With reference to the 
amount of fees that had been receIved from the 
commencement I wdl hand m a return, whICR 
shows tlIat 11,'7691. had been received from 1851 
to 1867 

884 Can you tell me the Dll1Uber of students 
in each subject in 1866 or 1867 ?-I could pro
duce an analysIS of those also In 1865-6, 
CheDllstry had 24 students; m 1866-7,39 stu
dents, Natural HIstory 11, in the next year 5, 
lD Physics 22, m the next year 28, Geology 15, 
and m the next year 17, l\1ming 6, 1;0 the next 
year 3; Minelalo~y 5, and m the next year 5 ; 
:Metallurgy 5, aM in the next year 9, Apphed 
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Mechamcs 6, 111, the next year 2. Thasa num" 
bers do Dot melude the assoClates. 

885. Will you now gtve the number of students 
in J erm yn-street under the schollU'Ships?-The 
number educated m Jermyn-street has beea 21. 
Fourteen were Royal E:xhlhltJ.oners under the 
ExlubltlOns estabhshedm 1861-62,1 free scholar 
from Edmburgh, 2 from Cheltenham, 1 froni 
Truro, and 3 from Bristol BeSides these, 22 
certificated masters, or pupd teachers, have been 
adnutted to the lectures on payment of en exa
minatIOn fee of 1 L, and 2 gold medalhsts have 
been admItted free The college lD Dublm has 
.only been orgarused a few months, IIDd-therefore 
no results can· be shown there at pI esen!; but 
we could show the number of certIficated teachers 
-who have derIved education under the forlner In
dustilal arrangements ln the school of IrIsh In

dustry 
886 WIll you be kInd enough now to gIve the 

number of students who are now teachIDg scunee 
elasseS'In connectIon WIth the department?-That 
has been given lD a paper w hlCh has already been 
before the Committee In 1867 the number was 
200, lD 1868 It IS 325 

887 Will you now give the average amount 
palO. to each one Oil e:xmrunatIon In 1867l-We 

,ha.ve taken out the lUnount of pa;vments made to 
teachers lD London, and the dIstnct. surroundIng 
Lon.don, In screnee schools. On the results of 
the eXlUDmatIons in May 1867, the total sum 
earned by people teaclung lD London, extendmg 
thexr operations as far as WoolWIch and Croydon, 
and llO on, is 1,7511 The average earned per 
BcholllJ! was, 8'/1 I. The payments to sCience 
teachers before the change of certlficates In 1862 
lUnounted to 2,6941, the average payment to 
each one bemg 52 1. .At the present tIme I be-

, lleve the average over the 325 teachers now em
.;ployed is about 42 1. 

888, Can you ~ve the number of students In 
each clas. of merIt on whom such payments have 
"been made ?-I apprehend that we cal). do that, 
but two or three of the questIons put by the 
honourable Member will take the DeI?,,:rtment at 
least a week to prepare answers to (,for the de
tads can he only pIcked out), and we are greatly 
pressed th18 week by the preparatIons for the 
sCIence examinatIons to be held 1D the commg 
May One of yOl1~ questIons was the total cost 
of the Qqeen's pnzes, 18sued In 1867, for science; 
the total cost as. dIstmguIShed from the value. 
For books, It was 586 L, and for medals, 152 I, ; 
malong a total of 7391 The total paId for re
sults m 186'1 was 8,000 1. I have now to hand lD 

~ paper whIch answers some of the former ques
tIons put to me; It 18 a rough statement of the 
e:xpendIture for sCIence teacbmg under each of 
the followmg heada for 1867-8, that haS been 
prepared by Mr McCleod for general manage
ment, the total IS 8,3171, and It 18 estlmated that 
the portIon whIch ought to be charged to SCIence 
'Would be about one.tenth, m fact, 830 L The 
new bUlldmgs at Soath Kensmgton were 
32,5(J0 1.; the proportlon of expendIture' on 
sCIence schools cannot be stated at present, but 
a great part of the expendIture now gOIng on 18 

for the science school to accommodate the School 
for naval arclutecture, and to provide also for the 
teaching of chemistry and the purchase of works 
of art, the estimate bemg 21,250 1. That i .. for 
the year 1867-8 The ihreet vote for scIence 
pnrchases 18 1,2501, but many objects are lDdi~ 
rectly for SCIence. and the amount can scarce1t 

be stated Then lIe come to No 4, the SCIence 
and .Art Department; we may call It, perhaps. 
the lDspelltor's portlon of the bU.IDess, for wlll~h 
the estimate last year was 7,850 L ; the expendi
ture exceeded It, bemg 9,7201, of which we e81:1-
mate that thl ee-fifths ought to m, chal'ged to 
sCIence, that 18 to 8ay, 6,835 l. Th~n we have 
gas, cost of hghtmg, and 80 on, which WQ& 

34,225 I; the portIOn for educatlon, food, naval 
• archItecture, and BDlmru products, cannot weU be 

dIstlngulshed; It would be ImposR1ble nnl~ss you 
were to do It roughly by the supcmclIIl lUea. 
Then there IS the N",tlOnol PortraIt Gallery, 
where we have nothmg for BCIenCe, though that, 
perhaps, would not be striotly true, becanse por
trlUts of SCIentIfic men may be supposed to liaa' 
some httle beanng on the questIon Then we 
come to SClence schools, the estimate for tl'lllch 
was 8,6001, and the expenditure 10,200 I For 
the art schools the pstxmate was 22,0001., but tbe 
proportIon for teachmg mathematical draWIng 
and geometrIcal dIawIDg could not be taken out. 
Then for nav",l archItecture the e.tJmate Was 
2,8001., and the expendIture IS 2,100 I. Th 
East London Museum, for which there was a 
vote of 5,000 Z. on account, will be chIefly de. 
~Qted to sCIence. 

889 To what extent do 'ou tIunk the work 
done m J ermyn-streeb IS 0 any benefit to the 
provlllces P-.A.s far as that goes, I thInk It is of' 
!l"reat benefit, but that lilt much 1& made out of' 
It as nught have been expected from the lugh 
effiCIency of the professor, and gcnerally from 
the amoant of means employed there, I cannot 
state, for I think very httle IS made of it lD pro
portlon. I do not know to what causes that 111 to 
be attrIbuted, except one or two whIch I mlli 
mentIon; the mstltution lD J emyn·street 18 not, 
in my OpInlOn, suffiCIently collegIate. I thInk 
Earents may not llke to send theIr chIldren up to 
J ermyn-street, WIth the chance of theIr hVIng too 
much at hap-hazard WIthout anybody to lool 
after them, and then I am bound to say that that 
kInd of UUlon of the mtnmg school at J ermyn
street, WIth the geologIcal survey, which 18 a to
tally d18tinct claSs of busIness altogether, although 
one grows out of the other, doce not conduce to 
the success of the instItution. In fact, to manage 
a school, IS a very speCIfic busIDess, as everybodl 
knows. We have not had a great many Dr Ax~ 
nolds, If YOIl want to have" successful school you 
must take all the trouble connected WIth the inci· 
dents of a school 

890 Inasmuch as there have been 1,113 occa.
SIonal students at J ennyn-street, must not the 
school have been of great value to the metro
pohs? ...... I should say, speakIng comEaratively, 
that It bad been of the least value to the metro
Eolia, If I had to gxve an off-hand opInIOn as to 
the places to whIch Jermyn-street had been of the 
most value, I should say the colomes; a great num
ber of students have spawned oft'to the c6lonies. 

891 The occasIonal students we have been 
spealnng of have been from the metrOj/OI18, and 
not from the ErOVIDces. have they not?-TLat 
might perhapS be assumed, but I do not know 
that it would be strIctly true. I 

892. Do you not think that if some other 
schools were eortabb.hed In the metropolIs, lD"'/ 

~tead of lettIng the students come to the SChoo~ 
from snch a great dxstance, very much more g 
DUght be done lD proportion?-It appears to m 
that there are two quesfJons wlucli have to b 
faIrly COIlSldered WIth r~pect to the estabh .. H 

men 
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ment of such a school as j ermyn-etreet; one IS the' 
population, In fact that IS thech,ef pomt; ana the 
.second poUlt Iii the character of the Induiltnal oe
~upatlons pursued In the distrIct London In one 
sense IS a. great ma,nufacturmg place Almost 
every descrlptaon of manufactllTe 18 carned on m 
London except cahea makIng and weavmg AU 
the trades that are carrUld op. m Birmingham are 
more or 1 ess CaITled on ll1 London, and I should 
say to three or four tImes the extent Take mto 
~ccount, for mstanoe, such places as Mandslay's' 
and Peon's. It is very hard. mdeed, to say 
where, on the whole, .t 18 best to pllt a place of 
the kInd, it depends upon so great a number ot 
~ccl<lental mrcumstances You would hardly ex
pect t!w,t the best secondary sORool lD the COUll-' 
try should be found In a httle hole at BrIStol, bull 
that IS so. N@w, what are the Circumstances 
whICh have conduced to 1fhnt result? I do not 
know, but perha.ps tlus proposItion might be de-' 
fended, that whatever the State does, It must be, 
prepared to do everywhere, It cannot make any' 
-election In the matter, all loc.htaes must have 
the pmulege of whatever the State offers; there 
must be no favount18m m choosmg one place or 
~nother; It IS possible, fo~ other oonslderatJOI1', 
that It may be ~Ight to have thlDgS 1D the metro
polis that you could not 'Well have m the pro
vmces, "" IS a .debateable pomt. I have no-doubl1 
that the reason why Dubhn has the best colleglil 
.of SOUlnce 18 a purely sentnnental one, it IS not 
the manufactures of Dublin that are the cause,. 
~nd It 18 not the demand of the lrlHh people, that: 
18 to say, It JS not the kmd of demand that you 
b.ave at Manche-ter or Blrmlngllam, It 18 simply 
from the Ciroumstanoe that Dubhll lS the metro
polts of Ireland 

893. But do you not thmk that that is ti,e prm
(llple, namely, that the Government funds should 
be expended oJ). account ~£ slllence teaching In 
.such a manner as to benefit .equally every portion 
of the mdustrml classes of the country ?-Xo 
{larry out that prmClple has been the most earnest 
w18h of the departanent S!Dce I have been con
uected With at. 

894. But that IS not the CR.Se With Tegard to 
Jermyn-street, IS It ?-J ermyn-etreet 18 a ktnd of 
lDtnmg school. You would thlllk that one mmmg 
school would be enough for the whole cGuntry> 
some people mIght tlunk It better to have It a~ 
X,uro or at Woherhampton 

895. Mr Bruce.l Or at Merthyr?-Yes, or 
at Merthyr, or at SwanseIL, or ILt CardIff', but I 
entirely agree that everyone .of those places 
wluch deSire to have mining taught should be on 
an equal footmg, lIlld that'1here should be no 
fuvourltlsnl shown to London as London 

896. Chaarma1l.] But h(}w do you make that 
apply to Jermyn-street 1-It lS 9. case of Hobson's 
ehOlee. Somebody seems to have thoughtlL would 
be good poltey to have a mmmg school, everybody 
may wspute about whICh 18 the best place for It, 
qut I am qUite Cleal of thIS, th"t If It place watlts 
to have ono, It ought to be aIded lD havlDg It, If 
I dared to express an oplDlOn, that IS what I 
should say; but at the same t11ne CardtfF ouO'ht 
to have 11leClsely the same {aClltties If It quallEed 
Itself to receive the aS81stanoe; It would, in my 
oplDlon, be greatly deplored that the Government 
should of ltd own mere motlon, ~o and do a. }lIece 
of work lD B1l'lnmghwn, which BII.'lllmgham ought 
to Ilutlate for itself. 

897. But ID')' question 18 rather tlus, whetneT 
the J ermyn-atreet sohool IS <realtY a. uatJow 
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school for the benefit of the waole nation equally,. 
ur whether, whatever the 'l1ltentton may have 
been, the reSlllt has not been. thiS IS It matter (}f 
fact, that It has become a school \'I'luch IS mainly 
benefiCIal to -the mdustrIal classes of the metro
polis ?-I do not thmk London, as London, cares 
a button about it, but I do know that in a mode': 
rate wfty the people who come to J ermyn-street; 
come from all parts of the country, for instance, 
those sLholarshlps are awarded In open national 
competitIon; people come up from all part$. of 
the country, havmg been traln~d lD all part~ of 
the country for the final 'po'l.tsh, which they are. 
supposed to get in J ermyn-street 

898 The policy of the Government WIth re.J 
gaTd to scrence schools, as well as to art schools, 
should be to make grants where a locahty showS' 
an InChnatIon to spend the money Eroperly, and 
to do some of the work -tOT themselves, IS tbnt 
what> yeu tlunk ?-l tlunk that lS, broadly speak
In~, the true pohey 

899 Do you thmk It IS just to the taxplLyers 
of other dtstrICts, that the Government money 
should be gIven for SCIence teachmg on the occar! 
Slon of any aCCIdent occurring m a partlcular dlS; 
tnct, tbe acCIdent, namely, of one or more men 
ehoosmg to come forward to subscnbe funds, as 
was .the case With regard to Owen's College?-J 
I 'tlunk 'that you might obta!1I ,. betfer test than 
that 'of aCC1aenta~ subscrIphon on the paTt of 
benevolent IndIviduals, and the fact that thelllace 
Wllllts lDstructlon I would venture to say that 
a town agreemg to rate Itself would 'he a much: 
better test of Its earnestness, but I do not see 
how the matter IS to be settled unless by some 
kmd of proOllss of subscrtptlOn, or mUniCIpal aId, 
or rates, or eomethmg of that kind, why Llver
peol should have somethmg, or why Manchester 
should have sometlung, or vIce versa, IS the kmd 
of 1J.uestaon whlc1:t has to be determmed 

900 Do yon not think you ought -'1;-0 make a 
dlstIDctlon between the deSire that may eXlst_m 
the mmds {)f some people ID a locahty for a school, 
and the neceSSIty WhIch JDay eXlSt in that dIStrict 
for the sohool; ought not the Government to con
SIder rathet the necessIty of the case than the de-
8lre wbioh may eXist In any gIven dlStrlct 1-
That is, at all 1)vents, a paternal View of the 
funchons of Government wluoh 'has not hitherto 
prevltlled In tlus country, though perhaps It may 
some day I shou41 hke te say th,s,_ however, 
and I Will now speak preCIsely, if Wakefield 
really wants ,ndustr;al m~truct:ton, ... nd WIll only 
get rid of that useless Greek, and some of thE!' 
charities which are not @nly utterly useless, If 
not demorahzmg, Wakefield could at thiS moment 
have as good a course of technical IDstruction as: 
Gould be deSIred If I mIght venture tG make the 
refereilce, I should apply that remark to BIrmmg
bam, It bas got 10,000 I e. 12,000/ a year for the 
educatIOn of the people through the Grammar 
Seho(}l and 1ts branches; If 1t IS really heartily m 
earnest about sCIence teaclung, It has only to. 
apply some very lIttle porhon of that 12,000 1 a
year to the purpos<t, and then It will get It, and 
that by the Itld whIch the Government oft'ers £01' 
the whole country, lilt would do that, Blrmtngf 
ham mIght have a magDlficent estabhshment. 

901 .Axe Y9U aware that 1he BJrmwgham 
people have n9 powerwhatever over the spendmg 
9f the money beloD~m~ to that school, thnt It IS 
vested In 20 IndIVidUalS, who may <>r mdy not 
take that 'V1ew~-So much the worse for Btf. 
mtnghwn. 

v 2 902. AccordIng 
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902. Accordmg to that system, ilie scientific 
educatIon of ilie country woUld depend upon the 
opIDlOns and lIberalIty of a few IDdlVlduals ID 
each locahty ?.....!-I am afraid that that is the way In 30 Apral 

1868 wluch we do things in thIS country. 1 hope It 
Will not be mferred from my answer that my 
own personal oplIDon 18 adverse to the State 
aldmg the mdustrJallDstruchon of the country. 
I have no such opmlon, for I tbmk the State 
ought to do so. But 1 am very clearly 'l>f opuuon 
that the questlon of deCldmg whether A., B , C., 
or D. 18 to have 'Certam thlDgs In those localttles 
is a questlon which must be settled ID those loca
htles, but whether the tluD~ should be done by 
pnvate subscnptlOn or by gIft of land, or by .. 
rate, or by an nnprovement of the charities, 1 do 
lICJt venrure to say. Of one thlDg, however, I 
am clear, the locabty must take the IDltlatlve. 

903. Do YOll 110t thtnk that the Government 
ffilght do more In the way of gIVlDg inducement 
and encouragement to locahtles to come fOfw,rd 
m these matters; as, for lD~tance, by increaslDg 
very largely the grants that would be made for 
the bUIlchng of Bcbools, say, for lDstance, merease 
them to one-half, and even gOlDg further than 
that, and saying, that for the first few years, 
under dUllcult clrcmpstances, the payments on 
results would be mcreased In order that m poor 
districts, or In chstrlCts whcre the number of 
enhghtened and lIberal people was small, It 
might be made eaSler to those persons to take the 
mlt1ntlve ?-I trunk that upon a perfectly fair and 
eqUItable system apphcable to the whole country, 
it would be WISe pubhc pohcy to spend more 
for techmcailDstructlon than the Government IS 
now domg. .. 

904 l\fr. Potter] The system bemg supposed 
to be formed ?-Tlie system bemg supposed to be 
formed I have thought over at diffel ent bmes 
what It mIght be possible to do, and by the 
wrectlOn of my superIor ofucers, have Bubmltted 
varIOUS suggestlons, take the case of a great 
manufacrurmg centre hI..e Blrmmgham, 1 have 
thought that if BIrIDlngham would provide the 
ground to begIn wlthm a proper situatIon (which 
IS essentIa!), and say half the amount for a budd. 
mg, and If for a certalD number of years they 
would do the benevolent lD foundmg scholarshIps, 
the Government might fairly come 1D and ald 
them to a large extent. But whatever It does for 
Blrmmgham, It IS clear to me It must do for 
N ottmgham, If N otbngham comes forward In the 
same way. The proble.m 18, how much and what 
should be .done 

905. Lord llob~rt Montagu] Has 110t tIus 
matter be~n actually under the conSIderation of 
the Government, and has not the -Government 
deCIded to await the deCISlon of thiS CommIttee? 
-Yes, the subject has frequently been wlkusse~ 
by the Lord Presldent, and the VIce President; 
dunng the last SIX monthp It has been dIS
\:)ussed at almost every other board at South 
Kensington. 

906 JM:1' Dum] Do you not think that there 
are a great many manufacturmg distrICts where 
schools of science and of art would be estabhshed 
if a greater amount of Government help could be 
counted upon ?-With regard to art, 1 thInk the 
Government has done nearly all that It IS possIble 
for' a Government to do without. talang upon 

J 'Itself ilie full respoDSlbihty. The fact that you 
~ave lnore than 100 school. for the whole country 
is a proof that arrangements have been effected 
wluch make It at least poaSlble for localttles to 

have schools of art if they please, and the same 
tbmg applIes to sCIence. I have no doubt that 
some other arrangements mIght be bendcally 
made, and recently the Lord PreSident thought 
it rIght that a bulldmg grant for science ehould 
be mstItuted. and has apphed to the Treasury for 
the necessary authOrity. That, no doubt. would 
very much encourage tho buildmg of plnces for 
8Clence, but In my opinIOn It would be a oomplete 
faIlure to go furtber, nud build .. great Dlany bIg 
places to be called sCience schools all over the 
country WIthout first leadlDg the country up to 
the want of them. If you want n sCience school 
in a partlculllr place, you must not depend on the 
aCCldental attendance of artisans In eveDlng 
classes i you must have that S(llenee busmess done 
in the daytlme, and it must be connected with 
secondary lDstructlOn. The present system very
fairly and hberally proVides for that kmd of 
acCIdental getting 'Of science schools, whcrever 
people want It, but If you realiy want to orgaulSe 
the thmg you must have disMct day instruction.. 
There are two classes to be considered; you may 
hold out bribes to the artISan class not to tak& 
theIr chl1dren away from school. • 

907. And that ha.s been donB, has It not 1-lt 
has been done. You may, as at Bnstol, couple 
that WIth very good Instruction. and premises 
not overcharged With rent and local expenses i and 
you may get the people to pay 31. or 41 a yenr, 
which wIll enable the master to earn a hvmg, and 
thnt, with Government Rsslstance, will enable ~ 
good sCIence secondary school to be estabhshed 
wherever you please i but then you come to 
another class of the commumty, the gentlemen'. 
children, and the class of persous who wIll aftsr
wards perhaps become foremen and managers of 
publIc works. I beheve the gleat want of th .. 
country 18 m tllat d,rectIOn more than anywhere 
else. No doubt yon want first that evc7body 
should read and WrIte, but the next pomt IS tha~ 
those who "10 beyond that point should get thIS 
secondary lDstrJ1cnon m SCIence. The want oE 
the present tune, and It IS a wllnt wluch will 
grow more and more, IS that the young men who 
now go to pubhc schools and learn Latm anll 
Greek which they forget directly theT go out mto 
hfe, and who are now bnbed up to the umver .. 
sltles to become poor curates, or. to go into the 
learned profesSIOns, should be enabled to receive 
a good mdustr,al educatlon. It 18 a great want 
that we have not at present IU th18 couutry any
tlung hke an mdusmal status Blmllar to that of 
law, of phYSIC, or the church. My; own OPlDlOII 
is, that what you want in order to enable tlue 
country ID as good &- footlDg as the other natIOns 
of Europe, 18 that Its weaItluest classcs should 
have an oppommity of tralmng their chIldren m 
that Iugher Iond of educatIon. I thmk that as .. 
young man walks the hOSPltal before he becomes 
a doctor, a young man who IS hkelr to be con
nected WIth the industry of the country 1D the 
manner 1 have just suggested, should walk some 
'Workshop or manufactory, where he mIght obtam 
an amount of general SCIentific knowledge bearIng 
on the branch of mdustry which he would after
wards pursue. Thnt 18 the object of Mr Wlut
worth's scholarship WIth regard to lnechamcai 
SCIence, namely, that the foremen aud managers 
of maclnne shops and manufactones should have 
the hIghest amount of theoretlcal knowledgo and 
the greatest amount of haud skIll 1 beheve we 
are, for want of scilmtlfie knowledge, the most 
wasteful 'People in the world. A:lly advantage 

wwch 
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which the Belgians and the French have had in 
snpplytng South KensIngton, WIth gIrders rather 
than the' StaffordshIre Iron master, who had th6J 
contract, IS due In a great measure to the superior 
educo.tlon of the foremen and overlookers In Bel .. 
glum, though there are, 110 doubt, other causes 
concerned In the result. 

908 Mr. Bruce] With regard to Jermyn~ 
street, WIlB not the object of that institution, 80 
far as It IS a place of instruction, and not a mera 
geolOgIcal museum, to gIve a complete education 
m mlnm0'1-Yes. 

909. And what sciences are taught thele are 
all ancIllary to that object 1-Y es 
, 910 How many years would It take for a. 
pupil to go through the whole couree at J ermyn
street 1 - I beheve the matrIculated course 
ex tends over three years 
, 911 The education gIven to a pupu who went' 
through the whole course would be very com
plete, would It not?-Very complete '1u/1, mInIng 
and geology.' , 

912. The scholarships are open to pupus 
from all parts of the. country, are they not 1-
Yes 

913 Aud, in fact, the scholarships are galned 
by pupus from all parts of the country 1-Yes 

914. London, therefore, has no speCial advan
tage, so far as the pnmary object of the J ermyn
street Institution IS concerned 1-N one. 

915. I plesume that tlus lnstltutlOn was founded 
in London ,ather than In BIrmln~ham or Cardtff; 
for lnstance, because, vanous sCIences haVIng to 
be taught, the ablest masters for those sCIences 
were to be found In London 1-1 apprehend, that 
must have he en one reason; but thmgs In thllt 
Gountry crop up by aCCident In so mysteriOUS a 
way, that If I were to try to assign the exact 
reason why the mInIng school wllBjlaced In 
London rather than anywhere else, tlunk I 
should say thIS Sir Henry Delabeche was at 
the head of the geological survey, and gradually 
formed a museum. Then he found that there 
was a school of mines In ParIs, and he thought 
it would be a proper tillng to have one here, 
ond was able suffiCIently to unpres. the dtfferent 
minISters under whom he served WIth the unpo~ 
once of these lll1Jlln~ schools to ~et the tlung 
done; but I dQ not thInk the CabInet Itsel£ had 
pondered at all upon the queshon, where a mInIng 
Jchool should be estabhshed, or whether London 
should be chosen as the place for It. 
, 916 I suppose no man In the whole of this 
country knew thiS country better than SIr Henry 
Delabeche1-No one, I should say. 
, 917. And no one had more at heart the interest 
bfmlUlng than SIr Henry Delabeche ?-1 should 
say nobody • 
• 918. And he wos naturally an acute and 
intellIgent man 1-Yes, undoubtedly 

919. And as a matter of fact, the very best 
lDen III the country have been employed as 
lnstructors ot J ermrn-street 1-Yes. 

920 'WIthout olience to the provmces, it may 
be SMd that It would hardly be posslhle any
where In the proVlnces to brIn$ to~ether such a 
body of men liS are nOlv gIVIn~ mstructlon m 
Jermyn-street?-lt would be qUlt~lmpoBSlble at 
the present tune, and I should say It would be 
impOSSible at any tIme to be foreseen for a long 
nuw ber of years to come. 

921. But the experlUlent In J ermyn-street, 
although It Dl&1 have resulted In produClU~ a 
number of men of very con&deraole EClentifio 

0.12. 

attainments,has not as to mere numbers been very 
successful 1-That IS so. 

922. Do you then. thInk the example of the> 
J ermyn .... treet InstitutIOn would have gIven any 
encouragement to the Government m fOllndIng, of 
Its own mere motaon, IIlIlllng schools, fot example. 
mother d.strICts In thIS country 1-1 thmk not. 

923 Would you therefore argue from that that 
the demand ought to come from the distrIcts 
themselves, and that It wouldbelmprudentm thee 
Government to set up a m~ng schooL with all 
the necessary expensive machmery unless' eVl~ 
dence were gIven of the eXIStence of a demand 
for It 1 ...... Unless the looalllaes would take a very 
Important share In the organlZataon and conduct 
of the busmess, I should conSIder It qUIte unwise 
for the Government to undertake the gusmess 

924 ChaIrman ] You have ...tated that Sm 
Henry Delabeche found a mInIng school In eXIst
egce at Paris, and was thus mduced to estahhsh 
a mmIn'" schoolm London ?-That 18 my theory. 

925 You are aware, I suppose, that there are 
subSIdIary mmlng schools scattered all over the 
DUnIng distrICts of France; that there IS one, for 
mstance, at St. EtIenne 1-1 am not aware how 
far It IS or IS not In connectIOn wltll the Pam 
MmIng Schools _ 

926. But such schools doeXlst'?-lacceptthat 
from you 

927. And there are DUUlng schools In varIous 
parts of the ContInent ?-Yes. 

928. Are you aware that those schools are sup"' 
}lorted in a great measure, IT not exclUSIvely, by 
the locahtles themselves ?-1 am not aware of the 
pecumary arrangements m respect to those mInIng 
schools. 

929 Are you aware that the schools at Creusol; 
reCelve no assistance whatever from the State p
I beheve they'hre matnly due to the Schneldel' 
firm, but I am under an ImpreSSIon that they dG 
receive some extrInsIc assistance 

930 With regard to Jermyn-street, can you 
mfo= the Committee how many of the scholar
shlps In J el'lllyn-street have been taken by pupus 
of the BClence schools In connection WIth South 
KensIngton P-

931 Mlr Aelana J You spoke Just now of "use
less Greek," but as we can hardly suppose you thml< 
Greek IS, ahstractly speakIng, useless, WIll you 
tell us what relatIon you WISh to estahhslibetween 

'the eXisting foundatIons of the country, (such as 
grammar schools), and sCience Instruchon?-l 
must apolOgIse for USIng the te= "useless 
Greek," masmuch as I tlunk in ItS proper place 
Greek 18 very useful, but I do not see the dIrect 
bearmg of It on our manufactures, nor how It 
confers much benefit, upon the country at large. 

932 But have you conSIdered how, In such B
town 'liB Vir akefield, you 'Would prOVIde at once 
a hheral education for those who deSIred to have 
an educo.tlon of a hterary character and the Im
pRrtan~ of that kmd of SCIentific Instrl1ctaon whIch 
you think so unportant for the country ?-In the 
Brat place I should abohsh the trust. whIch is 
self-elected, the town of Wakefield has little or 
no Influence over It; I should not heSItate to do 
that, I should, perhaps, cOnBlder It good for 
Wakefield that there should he some superVISIon 
of the funds With reference to the wants of 
Wakefield; I thmk I should WIthOUt hesltataon 
take away half of the funda wluch are now. em
ployed 1n teachmg Greek, and apply that half to 
sCIence; I should certamly set apart a pornon of' 
the preIDlS6S for Sillence, an illustratlon wluch 18 
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to the purpose, eame under my eye the other aay 
through the kmdness of the Vica.r of Wakefield. 
He took me to Bee a httle Green School (I 
thmk It was called), 1 found It an old ElIza
bethan bwldmg, about 140 boys If'a''1I1ng 
readrng, writmg, and Bl'lthmetic; 8Ild I dare 
say they were learwng them very well. I 
asked, "What IS the pecuhanty of thiS school?" 
" Theleculianty is lhat the boys have the pnVl
lege a commg bere, l'aylOg only ld. a week." 
"Do the boys learn more than they w~uld at any 
ordlOary nattonal Bchool i'" .. N othmg at all" 
I saId, .. Well, havmg funds to pay the mBSters, 
and giVIng this teachmg to eertaln people who, 
through toe personal mOuence of tbe trustees, 
have the 'opportU1l1ly of sendmg their children 
for 1 d a week 1Inly, do you not thmk that It 
wonld be a good plan If these penny-..,.weekers 
were scattered 'all over the other schools of 
Wakefield, and the 300L or 400L a year belong
ing to thIS school were applied for the purpose 
of teaching B~condary sCieuce 1 It IS no good 
havmg '8 lot of boys 10 a specml scbool leamlllg 
nadm~, writlOg, andanthmetlc, whIch they could 
le8l"Jil m 20 other places 1U the town" Then, 
of course, we came to the questIon, thatthls WBS a 
part of the trust of Wakefield Grammar School. 
The VIcar smd, " How do you thmk your sCIence 
11 ould agree With the Cateclusm 1" I said I 
thougbt tl>at It would not quarrel With it. 
.. SUlely," I said, ., there are 140 or 160 people 
HI Wakefield who would. be glad to have a good 
secondary school, and pay 31., 41., or 51 a year 
for the lIlstrnctIon rather than see these premises 
.a.PP'"~nated to giVln!l' a number of boy. instmGo 
tion 10 readmg, wnting, and anthmetIc, which 
they caB obtrun anywhere 

9 i3. But my questIon IS rather tlus I under
Iltand you to express the o,Pmlon -ft.at 'One 'Of the 
pomts to be attamed IS to gtve the 10cahtIes them
selves the management of theIr own endowments. 
Secondly, that you would dlVlde the 'IlXlStIng 
foundations about 'equally between schools for 
SCIence 'mid schools for clBSSICS, combmed WIth 
some other kmd of mstrnctIon. Am I cor
rect, theu, in BSsummg that your plan would be 
to diVIde mto eeplU:8te schools the eX18tmg en
dowments, so as to have clasSlcal schools and 
1iClence schools runmng Slde by Slde, or would. 
you thml< It better tG rntroduce sCience BS a part 
of your secondary school educatIon ?-And leave 
the granIDlar schools 88 they are 1 , 

934. No. Wonld you thmk it better io dlVlde 
the grammar achools mto two separate classes, 
one bemg what might be called a ClasSICal type 
of school, and the other a smentJfic school, or 
11 ould you rather look to mtroduding more 
science teachmg mte the general educatIon of 
the mIddle clBBses of England, WIthout nfakmg 
any such dlV18lOD 88 I have now spoken oP-I 
should not he81tate at once despotIcally t'O take 
away half the revenue ~ the eXISting gramma.r 
schools, and afply that half to mdustnal tea,ch
tng, whether ,t were done lJi -eXIStIng bwldlngs, 
or m new hwldmgs to be made for the purpose, 
18 a matter .or detail, 'bnt WIth regard to the 
question of funds, I should nnhe81tatIngly take 
the money at once. IT yon ask: Jf the Jermyn
street InstItutIOn ought to propose to Parlmment
tp make ex1lensIve grants for SCientific mstrne-
1:Ion 1IlltJI you 'have taken away at least half of 
the funds of the exISting grammar schools, and 

• apphed them to tlmt purpose, I decidedly thmk: 
!lOt. 
L 

935. Bnt what I am Rnllious to get from you i& 
sunply tlus, With a view to gIVIng the country 
that advantage ~ whICh you have till clearly 
pomted out the need, namely, glvmg to the 
future foremen and managers of mnDufactones, 
and of other great worlis, the best p08l!Ible 
education for the purposee .(If thelr future Me, 
do you thmk It would be better to IIlUl at 
separate sCience schools, or to gtve a more SCI
entific general education ?-I would s"1 both. I 
thmk that you should &lm at mtroduclDg secon
dary schools as a preparabon, and do that as ex
tensIvely ae pOSSIble, and then, m the large towns, 
you should have large estabh.hmenbt, takmg 
more the shape of colleges You mIght have 
somethmg more costly ID a very few other places; 
and, fin"lly, 1 thlDk you ooght to hestow the 
same kmd of honours and dlgrutIes ou mdo.try 
BS you now do on other tlungs. 

936 You spoke Jost nbw of a fonctlon which 
I also thought a very unpQl'tant ooe, nomely, that 
of sCience bemg made a senous work m the day
tIme, and not merely a kmd of relaxnbon In the 
evenmg, do you thmk that we ooght to look to 
have science teachers under your department 
tramed ouwde our seoondary scbools, or that 
we ought to make our secondary schools much 
more practical 1-1 certainly thmk that we ought 
to make our secondary schools much mors pra<>
tical 

937. Then, do you thmk that It would be ne
cessary to set up a hierarchy of science schoole 
all over the country, or do you ratherthmk thatwe 
may look to the adoption of the lP'ammar 8choole 
IUld secondary schools whICh eXISt all over the 
country, to the furposes of eon veymg the kmd 
of education which you want for the clMses we 
hav~ been epeakmg of P-I think so. You have the 
cl18eofBnstol, where the people are dom~ exaetll 
what you want, and dOlUg It for nothmg. and 
that nothmg bemg represented by a school free 
of rent and free of local taxatIon 

1)38 Mr l.owther.] Is the makmg and deco
ratIng of cb,pia taught at South KenSlngtou 1-
A. fe.w years ago we had some msfructIon given 
for pamtIng on porcelam, wluch was very suc
cessful, hut few of the students taught, and only 
one ~n four o'btruned, any occupation 1U the pro
Vlnces afterwards 

939. W 0uld that come nnder the head of art 
or of sCience, I mean the makmg of chma 1-
The makmg ~ ehma would be SCIence, the deC()oo 
ratmg of it would, perhaps, be art. To answer 
Y9ur question qUite dmtmctly, we are about to 
gtve employment now to Borne of the female stu-> 
dents, and to pay them for It, they are gomg to 
pamt on chma for the purpose of decoratIng ther 
South Kensmgton Museum; but we are noli 
domg that 88 a school. 

940. Mr. Gregory.] Do you not thmk It w6uld 
be expedient to obtrun collections of peasant Jew
ellery smnlJll' to those produced to the Committee 
from IndIa, ScandmavlB, SplUn, Portugal, Hol
land, and other eountnes, where the Jewellery 
and ornaments have a pecuhar character 1-Cer .. 
trunly; we have some from Spain already I bu. 
the whole thrng 18 unquestIonably worth takmg 
up • • 

941 Mr. Lowth,.,..l Thd I understand you to 
say that you thonght 6ne mlDrng 8<'hool WIllI 
enough for England 1-1 thmk: one IDlDlDg collega 
18 qmte enough, properly maI18ged, and prGo 
perly encom:aged. I .tlnnk: tbere might advanta
geously be several oeeondary DJlBJng schools. 

942. Wh,ch 
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942. Wlue1~ would feed the college ?-Wlucli on the understand"mg that Manaliest~ itself H CtM-. 
would feed the college should pontrlbute 600 1 - Esq r c. ; 

943. ~Ir. Acland] Do you not thmk that, 960. In those gr!Lnts there waa no restrictIon.. __ 
WIth a view to the promotIOn of both art and With regard to the class of education that was 30 April 
BClence throughout England, It 19 of great con,. to be given In the scheols, was there ?-I could 1S6!! 
sequence to mcrease loCal exlubltlons as well as anewel that question more precISely, but I do not 
teachIng 7-Yes thmk there was )lIuch restnctlOn 

944. Have you not had considerable expenence 961 1 thInk you stated that tlie teachmg of 
of the goud results of that In what you have al- the better classes In. the schools 0f desIgIJJ had 
ready done 7-Yes' had tlus effect-that It had tended to damage the 

945 Do I understand yonr general VIeW' to be, teachmg of tqe artizan classes ?-1 tlunk It haj! 
that while you must look for the mltiatlve to the a tendency to do so. The latItnde whwh IS 
locahty, what the Government should do IS Inore allowed: m teachmg the middle classes IS na
in the way of orgamzatlon and supermtendence favoUlable to the qualItIes ",ruck are requIred In. 

than m that of grantmg money Do you thmk teachmg the -artlZan class 
It absolutely necessary to make grants from the 962 I thmk you stated that thmgs were exe
pubhc treasury m order to get sCience teachmg cuted m some of those nuddle-class schools wruch 
locally can'led on1-I thmk grants are neces- would nevel: be exec1i1Xed 'n a. school of art~ 
sary -CertaInly. I have seen some abominable 

946 Mr Reid 1 In what way, beyond pro. thmgs 
motIng' a generaf knowledge of the sCience of 963. In fact, that system has led t() the neglect 
agrtculture, does the South Kensmgton Museum of the artIzan classes ?-I thtnk It has , It is more 
do anythIng for agnculture ?-Nothmg, except the Interest of the master~ to attend to the middle 
so far as Its food collectIon may be supposed to classes 
bear upon the subject. 964 Would It be a correct statement If we as-

947. Mr Bruce.] And the machmery ?-Yes. sumed that the master ree61ved. four-fifths of ln8 
a. httle emoluments from teachIng the better class of 

948. Mr Reid] But there is nothmg in the pupils 7-1 thmk you. would not be far wrong. 
sCIences or tecruucal art which 18 aJlphed. to agri,. 965. I Wlderstand YOll to recommend that dmy 
culture m your establishment ?-No mstructlon should be given to llllIildle-clll$s pupils? 

949 SIr Charles Lanyon.] Could you g'lVe - To all pupils -
the ComlJllttee 4 table In wruch the summary 966'~ But the day pupus would of course be 
»ppeanug m Class 4 of the EstJ.mate should. be the better class "-I can't conceive that a "mmbeJ 
diVided so that the results should appear m of the 'artIzan. class should take. the da.y lnBwer
columIls, glvmg us the expendlture for 1869, dl- tlon. 
Vlded under the dlfferent heads In pursuanca of 967 But IS 1fI not pnobable that the same reo 
the questIons put to you by M. DIXon ?-I w1l1 suIts would, follow as have followeelm the art 
'have the best table prepared that I can. schools ?-t.tlunk the cases lU!e liUlte di£. 

950. Are you aware of the national system of ferent. 
eduoatIon pursued In the model schools- and 968. In what respects do you, tlunk the cases 
Queen's Colleges In Ireland 7-Imperfectly. dIfFer 7-l'he day mstructIoll In. the art achools 

951. Do you thInk; that the arrangements of IS prmclpal1y given to young ladles~ there are a 
the Queen's Colleges IUlght be made apphcable to few gentlemen .. but not SQ many all one coulcl 
gIvmg certIficates to sCience teacher~7-I should Wish Instruction m chemIStry IS not a merl!. 
apprehend they could playthmg, hke draWIng a bad landscape Dr a bad 

952 Mr Bazley.] You have a naval school a~ f1owe~, aI).d the~e.fore people will not come and 
South KenSIngton, have you not?-Yes. learn chemistry unless they have an earnest m. 

9S3 Can you pOint out any Signal :o:esult or telltIon of learrung. You. eannot \lave m sCIence 
benefits which have accrued from your teachmg that kmd of looseness that you can have .Ill art.. 
in that school ?-The school has been actIvely at • Whether a flower IS well or ul drawn IS a much 
work only for about three years, but I would more debatea.ble pomt t\lan a sClentlnc fact, such 
suggest that the Comnuttee should examme Mr. as that two and WI>- make four 
Reid upon that pomt, who, I am told, Will state 969 I trunk you stated that the fees would 
that great benefit has already accrued from that. come to d 1 Dr 41. per annuiU ?-Yea. 
school. 970. Then would not that necessanly hmit thE\' 

954 Mr. Potter] I thihk you have referred to mstru<:tlon to a class ahove the arla~ class ?
the rustory of scbool~ of art as conveymg It That would not be beyond the reach of tha 
warnIng agamst any precipitate actIon in thll' supeflpr artIzan class, or of the chlldren of small: 
teachlUgof sClence?- -. tradesmen 

955. You ho.ve stated that tha oOUilnencement. 971 Have you any facts to show that the 
at Somerset House falled altogether, that bemg supenor class of artIzo.ns do avau themselveJi oft 
a school for the promotion of drawIng and de- that kmd.of lnBtI uctlOn to anyextent1-I sbould 
mgn 7-1 oonslder that It was a partial fallure. certamly expect them to come to those ,schpols lIt 

956. An expenmental fallure. That was m~ conSiderable numhers 
tended solely to Improve deSign In manufacture. 972. You stated that we were a wasteful 
WllS It not P-That was alwaya laIel down as 1ts people, and you gave as an example of our neg
charter. lect of SCientIfic processes, that we allowed glfdera 

957. In 1842 the Government made 1ts first to be made m BelgIum for South KensmgtoI). 7, 
grant of 10,000 r to the pr()VInCeS to certaIJn Yes _ 
schools, did 1t not ?-Y es. 973. But was 1t really a want of science thaI; 

958 Manchester, and Glasgow, and BIrnung- led to that result ?-Yes. 
ham, and schools of that olaSs.- had all grants 974. Want of science Ill, makmg the girders 7, 
made to them notdependmg on resultsP-Yes -Want of sCIence m rolling the girders. , 

959 Mnnelicster had 600 L ~-Yea, payabla 9i5. Were. tltese gIrders bette!; !,han those you 
0.72. G 4 - could 
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cou~d get bere?-It 18 really II case of very 
mlXed consIderations 

976. Is it not purely a quesfaon of cost 1-
Exactly • 

977 Not of sCIence 1-Yes, because a SCIen
tIfic economy In manufacture 18 worth some
thmg 

978 Then bow would you debIt the sCIence 
and the cost of producllon respectIvely 1-1 take 
It tltat a good thrutlness m manufacture depends 
very much on a knowledge of .cleuce. 

979. Are not gIrders equally good made in 
thIs country?-Not at the same cost, or else they 
would have been supphed in tlus case 

980 Can you state what IS the total amount 
of the importation of gIrders mto th,S coulltry 1-1 
cannot say, but m tlus case a large StaffOldshIre 
lronmaster lIot the contract, he neglected to 
fulfil It m tlme, and we found the reason was 
that mstead of makmg the guders hlm.elfhe got 
them, through a London merchant, from a manu
facturer m Belgium Mr WhItworth told mEl', 
as a fact, that he was precIsely m the same POSl
tton now m Manchester Itself. 

981 Would not the element of wages enter 
into the questlon?-No doubt wa~es and strIkes 
would have somethmg to do WIth It. 

982 You thmk Jt 18 Wllllt of SCIentIfic educa
laou m the mIddle classes whIoo has led to a 
defiCIency of good foremen in tlus country?
That IS my IJUpressIOu. 

983 In what class of manufactures should you 
say that defimency eXISts 1-1 should say every
where. I have heard the late Mr Mmton say 
that he ea1'llestly deSlred to obtam managers of a 
more instructed class than he could get Jiere, he 
bas now a Frenchman who 18 much concerned m 
Ins works. I have heard Mr. WhItworth say 
that the great object of hiB efforts m respect of 
those scholarslups is to make good foremen and 
managers m regard to mechalllcal science 

!?84 Do you t1unk there IS any machmery in 
the world equal to Mr. WhItWOI'lh'S ?-I beheve 
none 

985 Was there, m the French Exh,bitIon, any 
machInery whIch was on -the whole supenor to 
tile Enghsh ?-I beheve none 

986 In fact, It IS acknowledged lU all the re
ports, that we hold our own In respect of all 

kinds or machinery, is it nott-J b~lieve so, but 
we are benten lU prIce. 
• 987. You tlunk that our want of education is 
subJecttng us to great rIsk of loslDg certain 
trades 1 -That is my impressIon. • 

988. Can you refer to any Important imports 
winch we are now receh ing from France, to show 
the want of SClentIfio educatIOn lU tl1l8 oountry P 

989 I hold m my haud a' list of the imports 
of Fre.nch lilonufactures in 1866, and also or 
our own exports, our imports from France 8lU()e 
the French treaty, that 18, wlthm tho last four or 
five years, have very glently lUcreased?-Yes. 

9UO They bave nearly qUlldrupled, standlDg 
now at 37,000,000 I.; 18 not that so ?-1 hnve no 
doubt of It. 

991 'Vould you not thmk that, if tbere was 
any rIsk of our falhng In our mauufactm es for 
want of sClenttfic knowlcdge, that those imports 
would be of Il class of goods that we could not 
produce In thIS country?-I WIll look up the 
French Imports, lind give you an answer to the 
best of my ablht,. 

992 Mr Akroyd.] I ask, do you mean that it 
IS deSIrable to bave lU the country one central 
school of hIgh grade, lIke Jertnyn-stIeet; afe 
you of op'lllon that London 18 the mast central 
POlDt fOI It, and the one that woulil be most con
vement for provmcllll studeuts ?-Certamly. ' 

993 W,th reO"ard to techmcal educatIon for 
foremen, overlo~ers, and people of that class, 
you recommended secondary sooools, now as
SUlUlUg (whIch 1 beheve to be true) that employ
ers of labour lIke myself select frC!.m thCIl' works 
youn~ men of some SCIentIfic promise, afe you 
not ot opInion that the most convelllent form of 
conveying techmcal instructIon would be lU con
nectIon WIth your local schools of sCIence; lD 
othet" words, that u these persons went to theIr 
ordmary work durmg the day, and attended the 
evemng classes, It wonld be a far less costly and 
a far more convenient plan than that of senwng 
them to sedtlndary schools at some dIstance 1'-1 
thInk secondary schools should all be local, but 
secondary schools will not accomphsh all that 
other natIons are domg 

994 But you thmk that plan would answer 
the pnrpose fp wluch you allude ?-No doubt. 

Captain W. D. DONNELLY, re-called, and Examined 

995 Lord Robert Montagu] I beheve you 
w18h to add something to yonr answer to QuestIon 
604 ?-Yas, m glvmg the answer to thaot ques
tIOn, I thInk there was a mlsunderstandmg I 
took the lIberty of wrIttng thIS letter to th~ VICe-
preSIdent on the subject, whIch I beheve tile 
VIce-presIdent collSlders It will be adVIsable for 
me to :put lD. 

996 You put m tltat letter as your adwttonal 
answer ?-Just so. It is as follows 

"My Lord, "30 Aprtl1861l. 
"YOUB lordship will perhaps remember that 

when eX&mmed on Monday last, the ChRlrmaD 
of the COmmIttee on ScientIfic Instructton, ra
fernng to tile passages I had read from the report 
of the French CommiSSIOn on Techntcal Instruc
tIOn asked me, Qnestlon 604, if I was not aware 
tIlat SlUoe the report of t1us commission, a further 
inqUlry has been made under the cbrectton of the 
Munster of Pubhc InstructIon in France. that 

one of the recommendations, slDce embodied 
1D a law, was the estabhshment of trallllDg cdI.
leges for teachers of the apphed SCiences, and 
that such a tralDlDg college had been opened at 
Cluny. 

" I 'find tbat the Chatnnan referred to the law 
of the 21st June 1865, on the orgaUlzatlon of 
spectal secondary Instructton. I would submIt 
that thIs refers to an entIrely chf!'erent matter, 
and In no way coufutes or affects the recommen
dation of the commission on tcChlllcalInstructlOU, 
which relates to a dIfferent sphere of Instruction, 
and refers to InstItutIOns such as the Arts et 
Metters, Ecole Tnrgot, Ecole Chal.'tal, &c., not 
contemplated by t1us law on special secondary 
instructton Tins law IS for the purpose of or
galllslUg a spectal development of tIte commercml 
schools or colleges to g,ve, In the words of M. 
Durny 'eet enselgnement IntertnMwre qui, par 
en bas,' confine a cehu de l'ecole ~aJre, et par 
en haut se rapproche de celUl des Lycees.' The 

schools 
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schools answer m fact to our commerCIal schools, 
such as those at Peckham, Rlppenden, Pmner, 
&c. The ccurse of education IS arranged for five' 
years, mcludm~ a preparatorv year, besides cer
tam subjects of SCience, moral and rehglOus m
structlOn, French hterature and language, hiStory 
and geography, one or more hvmg languages, draw
lUg, mUSIC, &c, are mcluded ThlS course IS 1nJ 

stltuted as stated m the mstrucnon of the mlDlster 
to meet the wants of those who have not the 
means to pursue a course of seven or eight years' 
mstructlOn at a lycee, WIthout which full course, 
nearly all the advantages of a clasSical education 
would be lost ' 

" I was aware that such a system of non-clas
SICal educatIOn had been lUtroduced, but I had 
no conceptlOD from the way the quesnon was put, 
that the Chairman referred to It, or I might have 
pomted out the llDmense difference between It 
and the IDstructIon contemplated by the CommIS
sion OD TechDical Instruction, and that there was 
no conflict between the two acnons or recommen
dations Indeed, Mr. Samuelson, m hiS letter to 
your Lordship of the 16th November 1867, page 
20, after pomtIng Ollt that the term 'spec;alm
structlon,' appears to be Ill-chosen for their 
schools, proceeds 'entIrely distInct from the pre
ceding are the techDlcal schools proper,' and he 
then describes those which are referred to In the 
Report of the CommlSslon of 1863. 

"The ccrrespondmg class of schools to those 
ccntemplated by the law of 1865 has lU England 
been considered by the Report on Middle Class 
EducatIon. POSSibly the Committee on Smentilic 
Instruction may also ccnBlder thlS sub~ect. All 
I would Wish to pomt out IS, that thiS IS enmely 
removed from any eXlsting actIOn of the Sellence 
and Art DepartDl,ent, that the mstructlon m all 
the BOools bemg ahke, It IS pOSSible to tram 
teachers for them, and that th18 posslbility'm no 
way affects the reasonmg of the French Commis
SiOn of 1863 on Technical InstructIon, which IS 
based on a cODSlderatlOn of the advantages of stl- _ 
mulanng and encouragm~ local actIon, and pomts 
out the necessity for looking to local meaus alone 
to supply the different local wants, whICh, from 
their grpat vanety, render espeCial tralU10g of 
teachers by the State InadVlsa.ble, If not Impos
SIble The experience of the SCience and Art 
Department has fully ccnflrmed the Justice of th18 
reasonmg 

.. I have the honour to be, my Lord, 
" Your LordshIp's obedient servant, 

" J1" D Donnelly, 
" CaptalU, Royal Engmeers 

" The Right Hon the 
Lord Robert Montagu, M P " 

Capt w:.D. 
Donnolly. 
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Dr LYON PLAYFAIR, C B, called in, and Exammed 

997 r'harrman] I BELIEVE you are Pro
fessor of ChemIstry at the U DIverSity of Eilin
burgh?-I am 

998. You have had very conSiderable oppor
tUDItles of becommg acquamted With the system 
of education and SCientific IDstructlOn m thiS 
country?-I have, both as a professor, and for 
some time as one of the JOlDt pecreta.nes ID the 
Department of SOlenee and Art. 

999. You have been engaged on all the exm
bibons wInch have been lield smee 1851, have 
you not?-I have been enga~ed on all of them. 

1000. Includ1O~ the lnaustnal ExhibItIon 
which was held m J:"arislast year?-Yes. 

1001. You were also engaged m the orgaDIs .... 
tion of the SCienoe and Art Department m 1853? 
-I was. 

1002 You were connected With that depart
ment until 18.58, I beheve ?-I was 

1003 You were then appomted Professor oJ: 
ChemlStrI at Edmburgh ?-Y es 

1004. That appolDtInent gIves you much ex
perience as to the scholalS of'the uDlverSlty, does 
It not ?-It does 

1005 You hn ve, I beheve, formed the strong
est oplDIon 10 favour of a more extended machl
Dery for teaclung sOience 1-J have Blnce 1849 
repeatedly publIShed my opmlons on the sub
Ject. 

1006. WIll you be kmd enough to gIve us 
briefly your views upou that subject ?-My Vlews 
are that With the Improvement of looomotIoD 
throughout Europe, the value of raw matenal as 
an element of manufacture IS decreaslUg, whIle 
~he value of increased skill and IDtelligence IS, 
lDoreaslDg: that IDcreaslDg skill and IDtelligenco 
In manufactures become more Important than 

th
any advantage whIch thIS country may possess m 

e abundance of Its raw matenal. 
1007. That IS spealqng generally, of ClOurse ~ 

072. 

-Yes, speak10g generally, thahs the baslS of the' Dr. 
argument. L. PIo.y.fazr 

10(,8. WIth regard to the manufacture of Iron, 
for IDstance, m whICh we certamly possess very, 
great advantages, and m wmch the raw matenal 
forms a lar~e proportion of the cost, you would 
still say that supenor skill, If it eXIsted abroad, 
would, to a great extent, balance those natura! 
advantages whICh we possess ?-I do say so, par
ticularly With regard to that manu£acture One 
conditIon m the productIon of Iron 18 carned on 
With far more sCience abroad than It IS by most 
manufacturers In th18 country They analyse the. 
ore, and the IllDestone, and ascertam the value 
of all the fuel which they employ, so that they 
combme them With such SCIentIfic skill, that they 
are able to produce Iron cheaper than we can. 
In tms ccuntry there are a number of manufac
turers of Iron at thIS moment who are not paY10g 
theIr way, and are aslpng adVIce of'the chemist 
to IIld them m their manufacture, on account 0' 
their Ignorance of sCience 

1009. You tmnk that abroad they are pro
ducmg.1ron relatIvely cheaper than we are, but 
not absolutely cheaper, I suppose ?-Relatlvely 
cheaper, and, I beheve, m Dlany cases absolutely 
cheaper, otherwise they would not compete With 
us In the Iron manufacture as they do, not in an 
Isolated way, but ccnstantly The case men
tIOned by Mr. Cole 18 far from ISolated There 
lS, at thiS moment, a large house bUlldmg 1D 
the centre of the Iron district m Glasgow, 
which house IS bemg supphed WIth girders from 
BelgIum, and not from the Iron distrICts In 
Its Immediate neighbourhood 

1010 Are you not aware that Blmilar girders 
are made in thIS country ?-Yes, and very good 
ones 

1011. And that for years the manufacture ot 
those girders was a monopoly of thIS country ?-

H - r 
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Dr. I bave no doubt that a successful patent at one 
L. Playfatr. tune gave us a monopoly It 18 only recently 

- that foreIgn countrIes have been eompetmg 
30 ~&rd 1012 Are you aware that, m consequence of 
18. its bemg a monopoly In tws oountry, the same 

amount of espltal could not be devoted to that 
manufacture lUI m other countrIes when there was 
no monopoly 1-1 think It IS very probable 

1013 Then would. not you rather modIfy your 
opimon wIth regard to thIS beIng a proper m
stance to gIve of foreIgn ('ompetlt/On suee_fully 
founded upon supenor scIentific knowledge?
It IS only one out of numerous mstances, but I 
am much struck WIth the fact that It is pos
SIble, untler any condItIons, to send over such 
rude substances as those large gJrders woo the 
very centre of an ll'On dlSlnct of our own kmg
dom If It was a manufacture nnplymg hl"h 
mechamcal skill WIth very much labour you co~d 
understand It better. 

1014 In what way do yon consIder that the 
competing manufactuP8 abroad of thOde gJrders 
proves that there 18 supenor sCientific skill there 1 

-In the hrat place, I think the production IS 
carried on m a more ecouomlcal and skIlful 
way,otherwlde competItIOn would be ImpOSSible 
Although the 'Veat Improv~ments W Iron makmg 
have chlelly arl8lln m tlus conntry, we have far 
from exhausted the economy wbtch sCIence offers 
to the art. Thete IS upwards of 75 per cent. 
of the fuel u..ed ID maklDg iron which IS abso
lutely 108t 10 England There 18 a vast econom;r 
stJll to be arn ved at. And I belIeve there 18 

cheaper productIon abroad IU mauy eases, ouly 
from the sCIence that IS applied to It, while there 
is also a dunlDlsbed cost of labour, whIch partly 
anses from the wtellIgence used lJl the applIcatIon 
of that labour That IS ouly one instance out of 
many lOstances wwch I could mention. 

1015. Without dlBcussmg the questIon WIth 
regard to superior skill abroad, you are of OpInIOn 
that there should be a more extenSIve ma.cbtnery 
for glVlDg scIence education 10 England 1-Very 
dtstIDctly 

1016 And you belIeve that the result would 
be benefiCIal to our manufactures ?-1 do beheve 
the result would be wgbly benefiCIal to our ma
nufacblres. 

101'1 Will you state what oourse you think 
might be taken m order to aeoomphsh thiS ?-I 
must commence by stating tbat I thmk we have 
no chance of puttmg ourselves lOto a good po
mtIon untu the whole educatIonal orgsmsatlon of 
tIns counlry 18 altered It IS, therefore, a large 
question' we have pnmary schools, but these 
pnmary schools are not 10 conuectIon WIth the 
Beoondary schools, we have secondary echooIs 
whIch are not m connecnon WIth the .wgher 
schools or the umvemtles of the Inngdom, or the 
mechamcal technical mmtutioDB wwch may be 
established we have, 1O fact, no general school or
gamsation,and, therefore, I tlunk, until you take up 
the subject from the beginnmg, and follow It out 
you have nO chance of arnvmg at a good result. 
I will begm WIth the pnmary schools ()up pn
mary schools at the present moment aim at very 
httle else than gJVlng a man the lDIplements they 
need, the knne, fork, and spoon of educatIOn, 
'WIthout gmng bun any of the substantial meat, 
for whlch they are alone useful. As soon as he 
has acquired those nnplements of edncatIon, your 
scbool system gJves bun no means of applymg 
them to the purposes for which they are demgoed 
There is no followmg out the objects of the 

pnmary schools. I should therefore hope to seQ. 

a sYdtem of half-tIme secondary schools for 
1rorkIDg men establIshed, say from 8 to 15 yeal'l\l 
of age (mdeed, I would myself at onre go as far 
"" 16 years of age, but probably pubho OPlnlOIl 
would not yet accompany me that length), I 
would then gIve mducements for those secondary 
sehool. to pass theIr best pupLls by meanl of 
exblbltious or schol&r8hlps Into hJgher scbools. 
In whICh SCIence 18 tauglit, If they were capable 
of 11. That taken along WIth what the depart
ment of scIence and art are now domg, would 
meet the ease of workmg men; though It would 
not be adapted to foremen and managers of 
works. Wllh regard til them, I thmk we must 
dIffuse a knowledge of SCIence more Widely in 
schools, and In large school. Ul the great towna 
we must apvly our endowment. for more sp&
mfic meDtntlons beanng upon Industnal mstmo
tIon. PeTbaplt I may be allowed here to quote 
a case. In my own Clty of Ewnburgh we spend 
between 50,000L and 60,0001. annually m en... 
dowed 8chools. whIch gJve an ordmary educatioll 
to 1,080 pupils, boys and gu-Is. ThOBe endowed 
schools rarely If ever produce a man above me-
wocrtty, they ean pomt to no dlBtlogulsbed rulUl. 
that 1 am aware of. They paupenoe the unddle 
cIssses m their educatIOn. If the State were to 
hold an mqUIry upon all endowed schools, you 
nught get out of euch schools as those m Edm~ 
burgh a splendid system of graded schools, 
covermg the whole country WIth mstltutlOns for 
secondary mstructlon 

1018 Mr. Bruce] Has no mqutry been held 
WIth rejard to the endowed SWtools of Scotland? 
~No, hope that a Royal Comml8810n will be 
Issued. They have recently been VlSlted by tbe 
Scottish Educational Comml8Sloners, who dtd 
not, however, attempt to mquue Into tltelT en
dowments.. 

1019 Chatrma1l] DId I understand you to say 
in spealnng of secondary educatIon that yotl 
would have It commence at eight rears of age ?
There are two methods of producmg compulsory 
educatIOn wweh alread1 eJ<lst m thl8 conntry, 
though unconnected; there 18 the pnnClple of 
the CollIery Bill wwch reqUIres that a boy shall 
have SOme educational knowledge before be is 
employed, up to the age of 12; but that 18 not 
connected With the Factory and Workshops Act. 
where he 18 employed on the balf-tlme syl!tem up 
to the a~e of 13 I have a strong feehng that 
the pnoCiples of both Acts sbould be combined. 
and that you should not employ JD labour any 
cbtld who h"" not a small phmary education; 
that he shoulu theu be taken mto the secondary 
schools on the half-time srstem, w wch ought to 
have much more SCleuce 10 them; and that be 
should there acqulTe a knowledge of the science 
neceesarytocarryon blSworkasanmtelhgentman. 

] 020. Chamnan.] You wonld allow no child fA) 

go to work until It bad passed throu~h the 
pnmary school1-I would make educatlOo the 
tool for labour, and be should not be allowed fA) 

go to work untal he bad got ws edncaboo, where
ever he chose, whether under the paternal roof 
or m a pnmary school Though I thmk the 
most 1mprovtdent and thnftless parent would 
urge education on bl8 clu1d, when It became a 
condttion for employment, It would still be _ 
cessary to provIde through tndllStnal&ehools for 
the absolutely neglected cluld. 

1021. Up to the pomt of the BlWIImatioD 
whtch would enable him to pa88 into tIns eecen-

dary 
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dary school?-Up to the pomt that would enable 
lum to pass mto that secondary school. that 
system 18 carned Olil m Scandmavla With great 
success, I have seen It at work myself 

,1022. In SWitzerland and some other countnes 
the mstrucnon IS carried on up to 16 years of age 
for the chlldrelil employed m factories, IS it not? 
-It 18 so, and With adlDll'able success, the sys
tem of SWltzerland)( '" most typical system 
that we could follow, i1i~ the best elemen
tary schooln, and they have fiwsrung schools 
besides, whICh go up to 16 years of age, Olil half
tllDe work, then, uter those fimsbing schools, 
.they have specuJJ. mdustna.! schools where stn
dents may be ednORted 1D the sCIences bearmg on 
their profeSSIOn, of course they have gymnRSla 
and chlSiucal schools, willch eulmmwte m the 
U!!lVeraltles, Just as the mdustrlal schools do m a 
,great polytechmc school, which 18, I beheve, so 
successful that It 18 much more attended than the 
uwverslty 

1023 Mr. Bruce] Are those schools so Sltn
ated as to be fiurly accessible ?-Yes, they are all 
uoder one management, take the 'Canton of 
Zunch, for mstance, wblch spends one-thIrd of 
the wh"le taxatIon ou theIr schools, Just as we 
find from one-third to one-fifth of the local taxa
tIon used for like purposes 10 Jeadmg towns. m 
AmerICa 

1024 ChaIrman] But With the excepnoa oC 
the polytechruc school at Zurlch IS It not the case 
that almost tbe entIre cost of the edncanon m 
SWitzerland IS proVIded from local sources?~ 
Yes, the polytechnm school is a fcderal mstItu
tIon, but ilie others are local. 

1025. Is It not your WISh to illustrate what 
10U would hke to see done here by showmg what 
18 actually bemg dQne abroad ?-Yes 

1026 In thIS country do yon thmk It would 
be necessary to establ",h thQse rugher schools d. 
novo entIrely, or do you trunk there IS already 
some prOVISion wluch might be made avaIlable for 
the purpose ?-I thmk It would be much the 
wisest pohcy to develope sCIentific mstructlOn l;Il 
its relatIon to mdustry through the mstltutIons 
which you already possess, acoorumg to the demand 
for th~m, than to make a large number of central 
lugher schools throughont the kmgdom, (I am 
not now alluding to secondary, but to terbary or 
hlgber schools) .Allover Ireland, Eugland, and 
Sootland you have umverSlnes and mstltutIons 
which, though they are not UOlversltles, have 
educatIOnal resourceR almost equal to them, 
these mlgbt exceedingly well be 8.p-phed for the 
purpose of glvmg advanoed sCIentific mstrutltlon 
as a supplement to seco1l.dary schools, both for 
artIzans and for the middle classes. I thmk It 
would be well to develope existmg establlshments 
as much as pOSSIble before yon found separate 
instItutions, because you Can do It m accordance 
WIth the demand as It anses, and by degrees. 

1027. Are you aware that 10 Fiance some of 
the decaymg colleges have recently under a new 
law been converted mte sCIence schools ?-I be
heve they have. 

1028. Would you reCOUllDend'the adoptIon of 
a SImilar course m t1us country?-With certalD 
of the schools I would I do not thInk the 
U ruverSltIes of Oxford and Cambndge are at all 
hkely to be developed mto mdu.tnal .amence 
schools, nor do I thmk it 18 adVisable that they 
should be. It would be better for those uUlver
SllIes to prosecute ]lure sCIence rather than ap
phed sCIence We have m thIS country the 

Q,j2 

UUlverslt)' of London, Kmg's College, the lUSh- Dr. 
tubon at Jermyn-street, and Owen's College at L.Pla!il4J' 
Manchester, all of wluch could very well be A 
developed Into sCIence schools, teachmg applied 3~&6~nl 
sCIence. We have 3n Ireland the Queen's Col- • 
leges and TrlDlty College m Dubhn (If It were 
a httle more open In Its endowments than It IS 
now), and the Dubhn ~chool of SCIence, wlule 
In Scotland we bave four uolversltles, all of them 
readily capable of being developed ""to sCIentIfic 
mdustnal schools of the higher chlSs of poly-
teChniCS such as we find lU other CGllutnes. 

1029. Why have you not mentIoned Durham? 
-I h .. ve not mentloned Durham for thiS reason: 
that though 1t does teach englnenng Just now, 
.. nd does pay a nomln"l attennoD. to SCience, .t 
IS so difficult, or at least 1'1; was eo wffiClllt, a few 
years ago to get them to comprehend "Clence in 
41I1y enlarged aspect, that I have not much hope 
of Durham That uwverslty h"d a "'plenwd 
opportumty of becommg a people's uDlverslty 
f?r the great m .. nufacturmg counnes 10 the North 
of England, but belUg governed chleily by 
clencalauthorlbes, who perhaps natm,aUy looked 
to the traditions of Oxford and Cambridge, the 
UUl verslty has not taken root m the affectIOns 
and sympathies 'Of the pOJlnlation arouud.t. I 
was once employed as a Goverllment Comms
Bloner to try anil. get Durham mto a state favour
able to scientIfic mstructlOn, but I found the 
feehng 60 unfavourable there that I 'COuld do 
llothmg. 

1030 Can you inform the Committee 'What is 
bemg done In the way J)f apphed sCIence in 
Ewnburgh ~ - The four Scotch nUlversltles 
for very many ye'\1"S have gIven much more 
sCIence InstructIon than the UDlversltles In 

England, and the effect of that has been that 
they have got a gre .. t hold of the populanon; 
there are more uwverslty students m proportIon 
to the populatIon m Scotland than there al e m 
any other part of the world, there IS one UUlveF
;llty student for every 866 of the Scotch popula
tIon, wlule there IS only one UDlVer81ty student 
for every 6,445 of the populatloD. lU England; 
and one uDlvert'llty student to every 2,894 of the 
populatlon 1n Ireland, so that It will be seen 
that we have got m Scotland mnch more hold of 
the peopl .. on account, I beheve, mamly of our 
teacbmg subjects which relate to them future 
vocatIons lU hfe We ha.ve latterly In EdlD
burgh estabhsbed a. professorshlI)of engIneermg, 
and one also of agrlcultnre We had an old 
fouudanon of B"OTlcUlture, and we have now put 
It on an effiCIent footmg For the first time, 
I beheve, lU the hiStory of Bnbsh colleges, 
we have estabhshed degrees m techUlcal sCIence 
equal In ;rank to that of masters of arts {)r doctor 
of medlClme, or bachelor lU law; our new degrees 
belUg applIcable to agriculture, engmeenng, and 
vetermary surgery 

1031. Do you not tlunk that the fact, that a 
very much greater vroportIon of the populatIOn 
attends the uUlversIties m Scotland, IS due 10 a 
great measure to the .cheapness of the umver
sltIes ?-I have no doubt that It IS so, It IS that 
cheapneBB which m,,~es them the UDlVer81tles of 
the people, and It 18 also dne to the mtlJDate 
relatIons wruch have subSisted in practIce lU 
Scotland between the parISh schools and the 
uUlvemtIes, It has always been the custom for 
the parIsh schools to send up lads to the uUlver
SlUes, and that IS very much promoted by the 
fact, that we cruelly make the schoolmasters of 

u2 ~ 
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the panEh schools In the unIversines. We are 
the tralDers of the schoolm ... ters, and they have 
naturally s love for their UnIVersIties, and mduce 
theJr pupils to go up; formerly a poor lad of 
prolDl-e would be sel1t up by subscrIptIon, or by 
colJecnon. made m the churches to enable ruOl 
to pay hlS' way m the um,-erslty. Even now 
about 50 per cent. of the students pass at once 
from the pansh Bchool mto the universIty, and in 
Glasgow 70 per cent., If the burgh school IS also 
included as a second step. 

1032. You state those degrees have only re
cently been estabhshed ?-Y es. 

1033. But the apphed sCIences had been taught 
,for somebme before thIS, had tbey not ?-SCIence 
has been taught, and largely, m Its apphcatIons, 
but not WIth regard to any curriculum or system 
for mdustry until now. 

1034. Then those degrees would be stn~tly 
de~ees for techDlcsl Instruction? - Yes, 
strictly de~rees for techmcal mstructIon We 
gIve the tItle of bachelor m eD~D.ermg to a 
person who has acqUlred the sCIentific knowledge 
necessary to enable hllD to commence the study 
of pracncal operatIons With advantage. We then 
obhge hIm to go for two years mto the office of s 
CIVil. englDeer, or lDto the shop of II mechamcal 
engmeer, and after those two years' practIce, he 

.may come back to us and get the tItle of ( Se.enl1m 
Maeh",alzs NaDlster) maeter In engmeenng, 
showlDg that he has combmed In that degree 
practice 10 hiS profeSSIon WIth 10tellIgence m 
SCIence, We compel rum to get that practice 1D 
the workshop 

1035. 1 understand you to say that you thought 
it deSIrable to create those techmcal degrees, 
although yon, previously gave 1OstrUCtlon, and, 1 
suppose, conferred degrees m applIed ~Ience ?
Not rutherto 10 apphed SCIence Two years ago we 
gave degrees 10 pure science, and we have Just 
matured our scheme for gIvmg degrees 10 apphed 
SCIence. 

1036 Apphed sCIence has, however, been 
taught for sometime, h ... It noH-No, not me
thodically i but we have Jllustrated our lectures 
10 pure sCIence by lndustnal applIcatIons 

1037. Technical courses ?-No, techrucal illus
tratIons only. 

1038. How many sons of manufacturers or sons 
'Of managers of manufactones, come up to lOU to 
receIve mstructlon m pure and apphed sCience? 
-1 have heen for 10 years at the Umverslty of 
Edmburgh, and 1 have never passed a year there 
'WIthout havmg four or five sons of manufacturers 
or of managers m my laboratory lU addIbon to 
these attendmg my lectures 

1039. How many students have there been in 
your laboratory ?-I have never taken mQ'<'e than 
20, In fact, my laboratory will not contam 
more. 

1040 The others would be persons qualUylOg 
themselves fOI medIcme or other pursUIts ?-Y es, 
lIO doubt m my general class, whICh contams 
Jlearly two hundred students, many of them come 
to acqUJre a know ledge of SCIence for manufac
tunug purposes, but do not go through s course 
of practIcal mstructIon m the laboratory 

1041. Companng what JB proposed to be done 
lilt Ed10burgh '1l'lth what JB now belDg done m 
J ermyn-street, how should you dtstlOgmsh be
tween the two ?-J ermyn-street profeeses to be a 
flchool of SCIence, slDlply apphed to nnmng, though 
It 18 not so m reshty; It has a larger score than 
than its profession lIDphes. I do not think we 

could make much analogy between the two 
InstitutIOns, because lD the university our course 
of 1OstructIon IS general and broad, and Jermyn
street JB a special Institution 

1042. You would have nothmg analogous to 
Jermyn-street, except 10 the schools of engineer--
109 and mechamcal SCIence, thenP-No; but, 
perhaps, you would allow Ine to explrun a httle 
here: we sbould probably bave two other de
grees, but 1 do not trunk It would be prudent lit 
the present moment to propose them. There 
ought to be one degree 10 1n1OlUg Rnd englneer-
109, but we cannot estabhsh that untIl we have 
a professorship 10 geology. There ought also to 
be .. degree for managers of chemIcal works. 
wruoh 18 a very llDportant 10dustry lD thIS country. 
1 do not thlDk It Wise, however, to ~ropose that 
untIl we get & larger laboratory, wblch we hope 
shortly to buIld; there are, therefore, two large 
10dustrles at present unrepresented 10 thiS scheme 
of degrees. 

1043. You intend them to complete the uni
versity of EdlDburgh as a techmcal 'school?
Yes, having thIs great advantage, that 10 Imme
dIate phYSICal connection by a bndge, we' have 
the great mdustrml museum of EdlDburgh, which 
the department of sCIence and art freely put at 
our dIsposal, enabhng us to use It WIth nil the 
collections, m the most hberal way for our educa
tion..! purposes That IS an advantago possessed 
by no other educational iDstItutlon m thl8 country. 

1044 You have nothmg resemblm!l'those com
plete collectIOn of speCimens II.lustratlOg geology 
and mmeralogy whIch we have ID Jermyn-street, 
1 suppose ?-We have, It 18 probably the most 
complete museum WIth regald to 10dustry m thIS 
k1O~dom; It has not, of course, nearly 80 many 
fossils as Jermyn-strect, not bClDg at the head of 
the geologIcal survey, but ID Its apphratlon to 
nnDlDg and all mdustnal purposes, It IS SIDff:1-
larIy complete, and It 18 ~ro1VlDg very fast. 1 he 
Government have promised to double ItS SIze, 
and then It wIll be a splendId musenm, It is the 
only museum whIch commence8 WIth pure sCIence 
collectIons, and goes on WIth their apphcatlons to 
industry. Jermyn-street takes 1U only the np
phcatlons. 

1045. Lord Robert M01ItaDu 1 W 88 there not 
.. conditIOn attached to that promIse of the Go
vernment?-Yes, there W88 a condlnon that the 
corporatIOn should WIden the street, wruch 18 & 
mIserable one at present 

1046 Tb .. t IS the reason why the Vote hllB n"t 
appeared 10 the Estimates for thIS year, 18 It not? 
-Yes 

1047 Cha.rman.] But you are qUIte open to 
receive th18 Government grant?-Yes, we are 
now maklDg a subscnptIon to WIden that street, 
and 1 have no doubt that the corporalJon will do 
Its part m the work. 

1048 Mr Bruce] Government spent about 
40,000 1 upon that museum, dId they not 1-1 be
heve 80 

1049. Cha.rman] Edmburgh will, 10 fact, 
atrord a type of a polytechDlc institulJon when 
all your wants are earned out 1-1 h"{'e 80, we 
are gOlOg to establIsh also an engineenng work
shop, not to teach a trade (whIch should never be 
taught In these instltuuons, I thInk), but merely 
to accustom the puplis to the use of tools. 

1050. The amonnt of time to be lIpent in that 
workshop would he oomparatlvely hlDlted 1 -
No; sJ.lecial engmeering students WIll spend a 
a COI181derable tllDe in 1t, we have been able 

to 
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to ao thIs, with rega.rd to engineenng, all through 
the bberahty of one man, namely, Sir DaVld 
Baxter, who has already gIven ns 6,000 l, and 
seel)lS to be mchned to gIve us anythmg we 
waut for the purpose of Improvmg engmeermg 

1051 We have nothmg In London comparable 
WIth what you hope to have In Edmburgh, then? 
-Not anythlDg 80 complete, you have got UDl
verslty College, whICh has a professorshIp of 
engmeerlDg, and Kmg s College, havmg a 

, professor of engmeerlDg, and also a workshop, 
both those might very advantageously be made 

, as good as ours at Edmburgh, If the State offered 
, them 8.1d, and If they accepted the 8.1d, at the 
present moment they are Impoverished for want 
of funds, and do not go on 80 rapIdly as they 
could WIsh 

1052. The edncatIon at Kmg's College 18 

re-ther expensIve, IS It not 1-1 am not sure; but 
I should th10k It was much more expenSIve than 
that of the Scotch U DlversItles 

105& With regard to Jennyn-street, do you 
see m J ermyn-street an 1OstItutlon at all resem
hlmg that which you propose to create m EdIn
burgh ?-For Its own spec,ahty more complete 
I was at one tIme profes.or there, and I have 
therefore a strong feelmg 10 favour of It, but I 
thmk there are some pomts In Its orgaDlzatlOn 
which require conSiderable amendment before It 

, I ecelves the success whIch It deserves The 
dIrector of the geological survey IS also the 
ilirector of the school Now the geologICal survey 
reqUJres very great attentIon, as It IS extended 

'allover the k1Ogdom. but the SCientific educa-
tIOn of an mstltub.on hke that should have m 
Its dIrectIOn, whether that be done by the prm
Glpal or by a counct! of professors, abundance 
ot time and energy apphed to It, otherWIse It will 
not succeed The professors, WIth one or two 
exceptions, have other dutles, the professor of 
geology IS the dtrectou of the geolOgIcal survey 
of England, the professor of mlUlDg IS \)llDlng 
englDeer, I beheve, to the Duchy of Comwall, 
the protessor of natural history IS pulmontologlst 
to the survey,and so on They have all of them 
other vocations be81des thetr educatlonal voca
tIons, that has been a necessIty owmg to the 
small amount of salary which they rec~lve as 
professors. They are obh[ed to supplement their 
salanes by takmg other otnces, and 1 thmk that 
all those mattels have operated In preventmg 
Jermyn-street hemg sucIi a great educatlonal 
success as the talent and emmence of Its profes
sors would seem to pomt to BeSIdes, when Sir 
Henry De La Bectie, Its former director, dted, It 
lost a man of slDgular knowledge and foreSIght, 
who, from hIS acqualDtance WIth the mmmg 
dtstrlCts, would probably have forced It mte suo
oess, although It was founded m advanoe ofpubhc 
op1OlOn. 

1054. But as far as the 1OstruotIon gIven there 
is concefned, you would, I suppose, say that It 
was admirable ?-The mstruction IS most admI
rable, nnd It has turned out first-rate men, but 
It has not got a large number of students. 

1055 The partJ.al non-sucoess of Jermyn-street 
you would attrIbute then to the want of confi
deooe on the part of the pubho, but not at all to 
any want of exoellenoe In the teaohlng ?-Cer
tamly not to any want of excellence m the teach
mg, I attribute it chtefly to the want of one 
mIlD'. mIDd, or two or three men's mmds among 
its counot!, eonstantly engaged In making It 
known, and thmkmg how to extend It; I never 

;)72. 

saw an educatIonal 1OstItunon prosper, unless Dr 
there were two or three persons constantly gIv10g L. Pla~fal7 
to It theIr energIes, there are toomany thmgs --
carned on 10 that mstltutlon to secure the success 30 April 
tilf the educatIOnal sectlon of It That at least is 1868 
my opmlOn, but I speak WIth dtffidence, as I have 
been long separated from It 

1,)56 Without anyone dlrectlDg mind beIng 
gIven speCIally to the subject of tUltlon ?-J ust so, 
there IS no dIrecting mlDd to make the success of 
the school a speCial busmess ThIS IS less re
qUIred In a uDlverSlty when a .enatus of pro
fessors IS constantly engaged m watching Its 10-

terests It 18 more necessary 10 a Government 
mstltution whele one man becomes the organ of 
commUDlcatIon WIth the Government 

1057 Do you tlunk that the dlrectlng mind of 
an Instltutlon hke that should be the mmd of a 
SCientIfic man?-The present director IS a most 
emlDent man, Sir Roderick Murchison, but he 
has the geologIcal survey to attend to, and I do 
not thlDk he has as much tIme to de\ote to the 
educahonal sectIon as he would hke 

1058 Are you aware what IS the nature of the 
connection between the mstltutlon In J ermyn
street and the ~Clence and Art Department 1-
J ennYD-street IS under the SCIence and .Art 
Department, 

1059. Is It controlled m any way by the SCIence 
and Art Department? - Yes, It IS controlled by 
the SCience and Art Department 

1060 In what manner IS that control exer
CIsed ?-Through the p'reSldent and the Vlce
preSident of the council, and of course through 
the secretary, as bemg an officer of the PrIVY 
Councu. 

1061. Through. the preSident and the Vlce
preSident dIrectly, and then lOdtrectly through 
the Secretary of the SCIence and Art Depart
ment?-Yes. 

1062. In order to control an mstltutIon oE that 
klIld, should you thmk It would be deSirable that 
the director of the SCIence Department should 
hImself be a sClentlfic man, I mean the eeoretary 
of an mstltutton of that kmd ?-No, I do not 
thmk that It is of so much consequence) but I 
thmk It IS of consequence that there should be a 
change altogether 10 our htgher management, of 
the educatlonallDstItutlons of thIS eOUJ1try, and 
that they should all be brought mto combmatlOn 
under ene M10lster of Educatlon. 

1063 You were once secretary for sCience 10 
connectIon WIth the SCience and .Art Department, 
were you not?-Yes 

1064 Did you not conSIder it was an ad
vantage that you were a SCIentific man 1-1 have 
no doul>t It was both of advantage and dtsadvan
tage I when the SCIence and Art Department was 
first founded, a m10ute was passed makmg the 
secretary of the SCience and Art Department 
Vlce-presldent of the School of MInes 10 J er
myn-street I I never acted upon that mmute, and 
I do not know whether the Jennyn people know 
oht. I never acted upon It, because I saw that 
It was an anomalous thmg; m one case was the 
offimal supenor as representIng the preSldent and 
VIce-preSIdent of the counCIl, and, 10 the other 
oase, I was the offiCIal mfertor of the preSIdent of 
the School of Mmes, and I saw that the two offices 
could not work well together. 

1065. But do 1I0t you thmk It was an advant.
age In the orgamzatlon of BClentlfic mstructlon 
that you, 8.8 the secretary. were a sClentlfic man? 

a3 -I 
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Dr. -1 think that m the orgawzauon It was an ad-
1.. PlovJall'. vantage. 

__ 1066 Assummg that inBtltutlons IUDllar to 
30 Api'll Jermyn-strept were estsbhshed m connecuon 

1868 mth the SCIence and Art Department, would you 
Dot conSIder It destrable that the executive ofhcer 
of the department should be a sClentmo man?
Yes, If you have a sClenlJfic man, who IS at the 
same tlme a man of admlDIstratIve ablhty. 

1067. Have you formed any oplDion with re
gard to the system of scholarshIps w!uch has 
recently been created by a mmute of the Com
mlttee of Council 7-1 have, and In many respects 
they are exceedmgly good. 1 thlDk that 10 ask
ing local efforts to come forward to the aId of the 
Government J1l estabhsh10g scholarsiues and to 
gIve the means of carrylDg on the pupils to the 
!ugher schools of the country, the plan will 
answer very well m colleges In Scotland, where 
for 501 a year a student may get a good educa
tlon, how far It would be the caSe In England. 1 
do not know, as m England education is dearer 
There is one conditIOn of these scholars!upa 
whlch I fear wIll not SUlt Scotlat:d, namely, that 
the scholars shall attend the colleges or the 
Bchools, and pay no fees; now, there is no In
ducement to the professor m such .. case to 
accept pupIls, and It IS creatlng a class of pauper 
students that we m Scotland should not wISh, 
If 1 am nght m my belJef that the scheme m
valves non-payment of fees 

1068 Mr Bruce 1 The 501. In Scotland would 
be qUite enough for 'both purposes, would It not? 
-QUlte; It IS as much as our students have on 
the average. 

1069 Chan·man.) r t would be to give a pre
mIUm on recelv10g SClentlfi~ mstructlOn m Scot
land, would It not, the 50 l. and the remISsIOn of 
fees would be too much P-There would be no 
mducement to professors who depend for remu
neration upon the fees ahnost enmely. 

1070 Wlth regard to the present organlZatlon 
of sClence classes, can you gtve the CommIttee 
&Dy oplDlon ?~I tlnnk: the present plan of the 
SCience and Art Department 18 a very good plan 
for secunng to actual artIzans that amount of 
sCIence which 18 all that we need 81m at 10 their 
case I mean that It 18 suffiCient for the great 
body ofworkmgmen to offer them tbatkoowledge 
which Will enable them to carry.on thetr work 
WIth mtelh~ence and some understandmg of wOOt 
they are dOIng, but 1 do not thmk that the plan 
of the department 1S nearly sufficient to meet the 
wants of the country 10 gettlng .killed foremen 
and managers of our mUustrIes. 

1071 Which would Y01ll conSider the more 
nnportant thmg, gettmg .lulled managers for our 
mdustnes, or the mstructlou of the artl,an 1-1 
should say that they were both equally unportant; 
but the Ol1e w!uch would most rapidly act upon 
the pro~penty of the country, IS the mstructlon 
cf the foremen and managers of mdustrIes. 

1072. In that case you may say, then, that we 
have hegun at the wrong end 1-1 would sa1 
that both ends are nght, but that be~g at 
~ne end, you Will get along more qlUck.ly than 
-begtnnmg at the other. 

1073 Mr Bruce] The two thmgs, however, 
are not mcousietent?-No. 

1074 Cha.rman.] But you tlunk that the re
sults mtght hav .. been better If the process had 
been reversed 1-Y es. the crymg waut .of tillS 
COllntry IS a higher cla..oe of educatlon for the fore
men and managers of mdustnes. 

1075. DoloU tlunk the educabon of one such 
person woul have a higher 10dustnal value than 
the education of 20 workJleople P- Cert81nly; 
but the educatIOn of workp'eople 18 a very un
portant matter, because It will enable clever men 
among them to exerCIse their lDgeUtllty mue. 
better than they could formed,Y do It, and we 
mlll!t remember that It IS to such lDgenUity among 
the masses that we owe many of our leadIng 
mventlons 

1076. Mr Bruce.] Reverting for a moment to 
the first part of your scheme, YOIl r.roposcd the 
half-time system to be apl,hed to children of the 
working classes from the age of elgbt up to the 
age of 15?-Yes. 

1077. You presupposed attendance at a day 
school up to the age of el~bt?-I would not make 
It even absolutely conditional that It should be 
up to the age of eight, If before that they had 
the requi81te elementary 108tructlon. 

1078. But YOIl did assume that the range of 
subjects taught In those seoondary schools would 
be larger than that used m pnmary schools? 
-Yes; what I meant to mdlcate was, that I 
th10k the !ugher 1Ostrucbon should be more 10 
the half-tIme schools than m the prImary schools. 
.As a condition for this. you muat truly make 
them secondary schools by an examlnatlOll for 
entranoe. 

1079 When you spoke of them as half-time 
achools, did you mean half-tune schools upon the 
precedent of the Factones Act ?-Yes. 

1080 And you also Bald that YOIl would couple 
1nth tbe system ef the FactorIes Act the system 
Just adopted under the Colhery Act; that IS to 
say, refusal of permll!8lon to work to those who 
did not show that they possessed 8 certaIn 
amount of educatIOn ?-Yes, a small amount of 
educatIOn. 

1081. At what age would you apply that re
fusal 1-1 am afraid my VIews are rather advanced 
upon that subJect, at the present moment I 
'Would commence by saYI"g that the pnnlliples of 
the Colliery Act lD that respect should only be 
commenced a certam number of years hence, U1 
order to gtve c!uldren tlme to get the know ledge; 
then at the end at a few years 1 would go 1ur
ther ond advance ID my age, and advance 10 my 
reqwrements; I would say, after a certam 
number of years, nobody under 15 years of age 
shall be taken lOto lOdustrlal employment With
out pOsseSSlDg Buch and suob. general knowledge, 
Iwould hberate the young person from that half
tune system If he had acqUired that knowledge; 
1 would make It a condltIou that he should have 
a certam amount of wormatlon at 15 years of 
age under the half-tlme system, but If he had 
<lCqmred It at 14 years « age, I would hberate 
hIm, and 1M; hIm go lOto full work If he Wished It, 
m order to mduce hIm to study, but If he did 
not acqwre the reqW&lte amonnt of secondary 
knowledge even at 15, 1 would make it COIDI'uL. 
wry that he should bave that mstructton grad Willy 
gOlOg on, on the half-tJme system, ttll he was no 
longer a lega.llnfant, and SO conbnumg up to 21 
years of age. he might go mto full employment 
at 14 If he had. the Decessary knowledge; but if 
not, he must go on step by step up to 21 before 
you allow lum to work full tune. 

1082. In all that yon p1'esuppose the existence 
of a natloDal system of {'ducatIon 8upplying 
achools to the whole of the eountry?-Yes; I 
presuppose a new org1Ul18atIon of our whole edu
_tIona! system. 

1083. Would 



SELECT COJlO(ITTEE ON SCIENTIFIC INSTRUCTION 63 

1083. Would you lDSISt upon the attendance 
of the boy at school durlDg hIS whole tIme unless 
he could pass a certam examInatIon, and contlDue 
the half-tIme untIl he had made stIll further pro
gress ?-Not the attendauce at school, I have III 

strong Idea that w here knowledge 18 a tool for 
work, a great deal more attentIOn wIll be paId to 
It lD the case of chIldren; I should say, absolutely, 
that he should have a certam amount of elemen
tary knowledge before he was allowed to work. 

1084 Before he was allowed to work at all, 
even lIpon the half-tIme system 7-Yes, before he 
was allowed to work at all, even UPOD the half
tune system, I would lDSISt upon a certam 
amount of elementary know ledge, wherever he 
got It, whether at scbool or at home. 

1085 And you would cease to apply the half
time system to Inm when he had gIven proof that 
the secondary school had done Its work for rum 7-
Exactly, but the average tIme would be 15, and 
If he showed that he had got the reqUISite know
ledge at 14, I would set hIm free for full work 

1086 What would you do WIth regltrd to a 
boy above 15 years of age, wQo presented hun
self for wOlk, but who could neIther lead nor 
write 7-At the present moment I would perlDlt 
hun to work, because rules of the kmd we 
are now contemplatmg must he prospectIve, and 
a growlDg youth should have tIme allowed hlJDi 
m order that he may follow the course of the laws 
we make. I have been speakm~ of the Pl'lnCI
plelt of these Acts, but the Colliery act espe
CIally, and the Workshop Rnd Factorles' Act, m. 
a great measure are not effectually carried out, 
I do not thmk they are at all effiCIent m practice, 
but I am of opimon that when the Leglslature 
passes an Act of Parhament It ought to take care 
that It Is~properly obeyed, It should do that hy 
effiCIent Government supermtendance The Acts 
are, m faot, at the present tune, m only partial 
operatIon 

1087. You thinklit would requIre a great deal 
more IllspectIon than lS now exerCIsed to carry 
those Acts qUIte Into effect 1-Yes, a great deal 
more 

1088. Up to thIS pomt, you have apphed the 
system of compulSIon, wherever permIssIon to work 
IS sought 1-Yes. 

1089 Would you go further than that and 
apply the system of compulSlon to those who were 
not seekmg work, but who were at an age at 
wruch they ought to be at school1-I have no 
objection at allm the abstract to any system of 
compulSIOn as apphed to schools, but I do not thmk 
you have a publIc oplmon rlpe enough to force the 
chIldren mto school by means of the pohceman 
I thmk such force IS qUIte as respectable and hu
mane as the threat of starvatIon, whIch IS unphed 
when we refuse permlSSlon to work If the·lad has 
not a certam amount of knowledge But you have 
got the Factones, and the Workshop Act, and the 
Colllerles Act, In partIal operatIon, and accepted 
hy the people, and I thmk you wIll get your com
pulsIon much more practIcally, and much more' 
easily If you make educatIon a condltIon of em
ployment rather than hy dnvmg the ohIldren to 
school WIth the truncheon of the pohceman. 

1090 The school system of Scotland may be 
called a popular system, founded as It IS on rates 
paid by the owners of property 1-Yes, the parlsh 
schools 
• 1091 Is compulsion neoessary in those d,stricts 
III whlch this system eXlsts ?-Scarcely; we have 
nearly the average number of cluldren that we 
ahou Id have. 
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1092 The great faIlure has been In tnoae parts Dr. 
of the country m w'lIch no popular pubhc pro- L Playja .... 
VISIon has been made for educatIon 1-Yes, the 
parIsh schools are far from suffiCIent for the 30 Apnl 
wants of the populatIon, but a great deal has 18b8 
been supphed by denommatlOnal efforts 

1093 I thmk I am nght m saYIng that we 
have now reviewed your svstem as far as It ap_ 
phes to the workmg claEses, WIth the exceptIon 
of those su\lerlOr ppmts for whom provIsIon may 
be made for carr)1n~ them on to' the hIgher 
grades 7-Yes, the mam features of the plan have 
been gone through; but the general orgamsatlon 
has scarcely been touched on School umons to 
enaLIe the schools of a d,str,ct to tmploy masters 
on speCIal subjects would requIre to be a part of 
the scheme 

1094. Commgnow to the education whIch you 
suggest should be supphed for those who would 
be In the pOSItIOn of employers, or overlookere of 
labour, you suggest that prOVISIon should be, 
made by endowments, and other means for teach.. 
mg sCIence m schools, embraCIng that partIcular 
class 1-1 do 

1095 You do not propose that Oxford and Cam
brldge should be opened to that class of students,., 
except for the purpose oflearmng pure sClence?
Just so Oxford and Cambridge mIght have an 
enormous m/luence 1D IDlprovlpg SCIentIfic educa
tIon, and SCIentIfic dIscovery, m the country, IJf 11> 
opened Its emoluments to pure sCIence; but I doo 
not thInk that OxfOld and CambrIdge have got 
the feeling or the facultIes for teachm!\, IndustrIaL 
SCIence, nor do I Clare that they shOUld do so, If 
they gave an IDlpulse to the teacrung oflur~ 
SCience, and spread It through the schools 0 the 
country, whICh they would do If their large en
dowments were open to SCIentific scholarsrups, 0111 

equal terms, and lD eCJ,ual number Wlth theIr 
claSSIcal schola~shlps. 

1096. Yow would relegate to other colle~1l' 
than Oxford or Cambndge, and other sUperl011 
schools, the task of teachIng apphed sCIence to 
those classes of whom we are n<>w speakmg 1-
I would. 

1097. In order to enable young men of sup en or 
talent, although of humble OrIgIn, to enter Oxford> 
and Cambndge, would you make It a necessary 
part of the matrICulatIon exammatIon, and the 
subseq.uent exalDJ.natIons, that they should be 
acquamted wlth one or both of the clas81cal 
languages 1-1 trunk a umversI~ IS hound to see 
that all Its students who aspIre to a degree shQuld 
have a hberal educatlon. In the scheme for sCIen
tIfic degrees, which I have laId on the table, we 
requIre that all stndents who take our degrees m 
apphed SCIence, .hould be exammed m the follow
ing sulijects before the,\,".an take the degrees l 
they are the general subjects 'If .. lIberal educa
tIon, LatIn, Greek, or two modern languages 11& 

an alternatIve for Greek, then Enghsh, of 
course, to whlch we add logrc, arlthmetIo, and the 
elements of mathematIcs and mechamcs. 

1098 When Id that exammatIon applied 1-
Before the apphcants are allowed to count thell' 
years of attendance for the degree. All students 
may take the advantage of the clauses for the 
study of sClentIfio subjects WIthOUt thls hberal 
educatIun, It 1d only eseentIal to the attalnmenll 
of the ulllverslty deree 

1099. You woul he prepared to close the. 
access to Oxford and Cambndge to any young 
man who should have qualIfied himself by 
supt'rlor know ledge of Sl!lence, yet who should: 
have neglected, or had not had the opportUlllty to 

H 4 learn, 
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Dr learn, Latin or Greek, and those other branches 
L P lllyf,.tr. or knowledge winch are not usually taught at ele-

-- mentary schools ?-.As lD the Scotch and Gennan 
30 Apnl UDlversltIes the want of a hberal educatIon should 

1868. not exclude students from attendance at olasses, 
but ouly from uruverelty honouTs These from 
their character are broad lD their conceptlon, and 
do not thereby lDdlcate a certlfi(late of profiCIency 
in one or two sublects .An mtendmg gmduate 
would find lumself at such a total disadvantage 
unless he had receIved a lIberal educatIon, that 
the UDlverSllles would not SUIt him. Before he 
g"es up to a uDlverslty as an undergraduate, he 
should at least acqUIre the elements of a hberal 
educatIOn 

1100 At those secondary schools for the work· 
lDg classes, would you propose that Latin should 
be taught?-My own preference would be to 
have two classes of schools, lD one of which, the 
secondary school, the LatlD and Greek should' 
form the predommatInl$ subjects, and the teaching 
of SCience the subordinate, and then another 
class of schools lD which the classiCS sbould not 
be taught at all, but sCience should predommate; 
or perhaps LatIn J;mght be taught, but be made 
8ubordmate to sCIentific instructIOn 

110). Do you thmk that lD the former class of 
schools, namely, that lD winch clasSIcal knowledge 
was made predommant, a sumClent amount of 
knowledge could be conveyed' on the half·tune 
system ?-I am not now speakmg of workmg 
people, I am alludmg to schools of the mIddle 
and upper classes. 

1102 But, to return for a moment to the 
secondary schools for the workmg classes. Will 
you tell us how a young man of supenor talents 
belongmg to the worklDg classes could enable 
Jnmself to profit by the higher InstitutIons of 
,education 1;-1 have more of a Scotchman's no. 
tIon on that subject than comcldes wlthEnghsh 
,schools, perhaps. .All our pansh schools m Scot. 
land teach Latin, and, therefore, no worlong man 
who has attended such schools, and who deSIres 
to go further and pass to the uDiversltles, would 
be kept back by want of knowledge of that su~ 
Ject. But that IS not the case m England, be. 
-cause the English uatlonal schools do not "ttempt 
to teach Latw. If we exclude townbred youths, 
70 per cent. of srudents from the country pass 
mto our uruverSltles direct from the pansh 
school WIthout gOlDg through the secondary 
burgh school 

1103. Have you seen the recommendations of 
.the School CommISSIOners Just pubhshed?-Yea. 

1104. Would you not look rather to the ado~ 
otton of some system such as they recommend, lor 
.enablIng young men of humble ongm, but supe
nor talents, to emerge and obtam the bepefit of 
the best education, I mean a system which would 
turn the eXisting schools 1D the country roto three 
grades of schools, snpplymg the means of ad
vancmg the students from one class to another, so 
as to carry them on at last to the highest class ? 
-My own sympatlues are entirely With that 
Ylew 1 would not myself make Latm a nne 
guS non for the uruversltles, as I would be con· 
tent With other eVIdences of mutual culture; but 
I beheve that the univer81tles themselves are 
80 thoroughly Imbued WIth the notIOn of the 
necessity of It, that you would not get them to 
go unto an educational system that chd not mclude 
Latin. 

1105. Would yon then make two classes of 
schools, a class of schools for the education of the 

poorer classes, at which education would practically 
cease at 14 or 15 yeo.ra of age, and then another 
class of schools, at whIch education mIght be 
carned on by suceesslve stages, by means of 
scholarshIps and endowments 1-Yea, the utotost 
fBclhtles should eXist for enabllDg YOUtll8 of pro. 
mLSe t~ pass upwards through graded schools tl) 
the uruverslty. If you had these, the old tradl· 
tIons of our uDiversltles, that there IS no human 
culture except by meaus of Latm and Greek, 
would smk Into the errors of Instory. 

n06. Lord Robert .Ilfonta9u.' I thlllk one of 
your obJectlons to our Mmute of the 21st of Da. 
cember last year was, that we stipulated for the 
free adml.81on of students to the IDstltuttons 1-
Yes, If I am right WIth regard to the fact tIl at 
you do so, I know that It Is included In the 
scheme now under consideratIOn by Mr. Whit. 
worth, for scholarslups, and I have taken objection 
to It, IU the draft which he Was good enough to 
submit to me 

1107 • .Are you aware that the condition of the 
remISSion of the fees is only applicable to those 
cases where a loclll contnbutlOn IS raised, ID con· 
nectlon WIth an IUStltUtlon ?-Yes; I know It 
reqUires a local contribution; but BuppoBe Rox
burgh ratses 25 1, and that you furmsh the other 
25 1 for the scholar, to send Inm to EdlDburgh, 
I understand that the condition would apply m 
that case 

1108 If the locahtr. chooses its own institu· 
tIon m which the exhibitioner IS to be eduoated, 
It must remIt the fees 1-Y es. 

1109. But If the boy selects the instltutlOn to 
winch he IS to go, the fees are not remItted; are 
you aware that that IS the case ?-I was not 
aware that that was the case. 

llIO CluIIrman] In the case of a boy being 
sent to the Umversltyof Echnburgh, he would 
have hIS 501, but the U mverslty of Edmburgh 
would not remit hIS fees ?-N 0, we should not 
care to accept hIm on that baslS. 

Ull The Government could not compel you 
to remit Ins fees, except ID IUstttutlons connected 
With the Government 1-1 understand it tins way, 
that .uppose Roxburgh gave 25 1, Roxbnrgh 
would have to pay the fees 

1112 Lord Robert Montllflu] Suppose Rox. 
burgh has an Instltutlon of Its own, If that lUStI· 
tutlon had not to remIt the fees, It would come 
to tins, that the Ingher the fees Roxburgh Im
posed, the less need would there be for the local 
contlibutIon?- Certamly • 

1113 Are you aware that the Hartley Insti· 
tuhon at Southampton asked of us If a remISSIon 
of fees to the extent of 251. would be counted as 
a incal subscnptlon to that amount ?-I was not 
aware of that. 

1114. Nor also that the same institution I18ked 
whether the reml8810n of 101. in fees would not 
also count as a WI. subscnptIon1-No, that 18 

clearly not what IS meant by the Minute. 
• U15. You were only thmklDg of preventing 
that eVIl consequence, 1 suppose 1-1 am only 
anxIous that wlnle you protect bte grant from 
abuse, you should not create a pauper set of stu· 
dents who would be looked down npon by other 
students lD the university, and be of httle mterest 
to the teachers. 

1116. But if the case IS as I have I!Uggeated by 
my questions, your objectIon wonld be removed, 
would It noH--It would; If you encourage the 
locahtles to contribute their quota, and send up 

their 
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the1l" students to other instltutlons totally nncon
nected wIth them. 

1117. Then It would come to the same thmg? 
-YeB. 

1118. Yon have spoken of Iron beIDg prodnced 
cheaper abroad, and you saId you thought It was 
due to the fact that there was less useless expen
dIture of forces ID the foreIgn manufacture?
Yes, in tbe cases of whICh I was thmkIDg, every 
day, or at all events every week, the mmerals 
are analysed and put together exactly m the pro
pertIon 1)1 whIch they are reqwslte, Wlth!)Ut there 
beID" any waste. Now, I have exammed mto 
the ~anufacture of Iron in thIs country, I was 
once on a C01D1DlS81on for thIs purpose WIth 
Professor Bunsen, under the BntIsh Assocla
tron, and we found ID the course of our mvestI
gatIons the greatest amount of waste gomg 
on. Tbere was no analysIs made by the manu
facturers, bnt by practIcal expenence they 
threw a certsm amount of matl'rw together, 
WIthout exalIllDlng whether the materIal altered 
day by day, or week by week, m fact, they dId 
not posscss the cheIDlcal knowledge reqU181te for 
the purpose A.t one of the places where we 
made that mvestlgatIon, and where they hIld 
earned on the Iron manufacture WIth great suc
cess, they apphed to me a few weeks ago to send 
a cbelDlst, m order that the manufacture IDlght 
be conducted WIth SCIentific economy. 

1119 And you tlunk thIs dmJmntIon of mann
factured produce 18 due to the want of sCIentific 
educatIon 111 the managers of manufactnrmg 
:6rms?-That IS my OPIDlOn. 

1120 But not to the want of technical edu
catIon m the workmg people 1-1 thmk the word 
"techIlIcal" IS a word very much IDISunderstood, 
what I mean by It IS sCientIfic educatIon which 
can be a{lphed to mdustry, but not the teachmg 
of trades m any way. 

1121. What I mean is thIs that the dIfficulty 
eXISts m the man~ers of tbe works more than It 
does m the working people1-1 thInk that If 
workmgpeople had more sCIentIfic mtelhgence, 
they could more readIly'be shown what were the 
causes of thIS waste, and they would use theIr 
processes WIth more economy 

1122. But the partIcular effect to whIch you 
allude IS due to the want of sCientific educatIon 
in the mIddle classes 1-1t 18 so. 

1123. Whenlou s8ld It was desIrable to have 
a more extende SCIentific educatlo)1 In England 
m order to mcrease our manufactures, you meant, 
I suppose, that you would desIre to gIve to the 
mIddle classes a more smentlfic education 1-
Yes 

1124. Do you tlunk It would be nght for the 
State to pay for the sCIentific education of the 
mIddle classes 1-1 thmk It would be ~erfectly 
rIght for the State to do as tlIey are domg now, 
and have been domg for many years; namely, to 
pay m tlIe way of endowments to tlIe uDlversi
tIes to. enahle them to educate tlIe middle classes 
in tlIe apphed smences whIch tlIey reqUIr8. 
tlIe State has done so m a SlDall way for tlIe 
Scotch unIVersIties, and WIth great advan~e. 
In such dIrectIons I tlunk it would be qUIte 
j\l8t and proper for tlIe State to take actIon; 
agam, I tlImk that If there were a strong local 
feehng fo.r mdusm.al education m a dIStrICt, shown 
by local rates and contrIbutions, It wontd be WISe 

and Juot and eoonomIcal for tlIe State to come to 
the aid of that locahty, even If It were tlIe IDlddle 
classes who were 8SSISted by tlIe State. The 
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mIddle classes contrIbute largely to-the taxation 
of the country. and are entItled to receIve some L 
paternal 8SSlStance from tlIe Government. 

1125. But m the case of tlIe endowments of 
nmversJ1.es, and of the IDd gIven to morease 
the sums r81Sed by looalltles, the end would 
not be so much tlIe morease of manufactunng 
produce as the =provement of the mmds of the 
mIddle classes, I suppose ?-It would be to teach 
tlIe IDlddle classes the SCIences whIch they were 
af"terwards to employ m tlIe mdustry they had 
to pursue, but It would at tlIe same time lIII
prove theIr mmds, It would have that douhle 
effect, because tlIose scIences are capable of bemg 
made useful m theIr occupations. 

1126. Mr lJu:on 1 Have you any acquaintance 
WIth tlIe prImary schools of England ?-Yes, a 
general acqU8lDtance. 

1127 Do you thInk that the certificated 
teachers m those schools IDlght be 80 tramed a8 to 
gIve the children a httle elementary knowledge 
of SCIence m addition to tlIe three R's ?-I thmk 
teachers mIght gIve theIr pupils suffiCIent to fa.rm 
tbeIr tastes, and to mduce them to pursue the 
subJect; for example, m cheIDIStry, If they~gave 
iliem sound knowledge of the phYSIcal an<1 che
mIcal propertIes of aIr and water, it would be a 
great gam to tlIem, and would give them a taste 
whIclt would mduce them to follow out ilie sub
Jects more thoronghly m secondary scltools on 
the half-tIme system, or m tlIe evewng sClence 
schools of the deJ?artment. 

1128. You see no reason why the teachers 
who receIve certIficates from tlIe State, and who 
have been tr81ned up m tr8lUlDg colleges, should 
not have gIven to them tlIlS necessary power to 
teach that elementary knowledge m addItIon to 
readm!!-, wntIng, and- anthmetIc ?-On the con,
trary, ':[ have seen many teachers who have ac
qUIred such knowl"iige, and have used It With 
great effect m tlIe schools. 

1129 Do you thmk It would be desuable tlIat 
the Government should direct epeCIat attentIOn, 
and gIve specm!. encouragement, to the acqUlSltIon 
of such knowledge by tlIose teschersl-I thmk 
so, It would be much more useful. than many 
subjects m whIch they are compelled to have 
a knowledge now, such as the extreme attentIon'" 
whIch IS p8ld to mere descrIptive geography, 
WItlIout connecting It mtlmately WIth phySIcal 
geography, through Whlclt they IDIght learn a 
good many of the elements of sCIence 

1130 Cha.rman] Is not that done m the con
tinental schools very much ?-Largely 

1131 Mr. Dzzon] You would recommend, m 
addItIon to the teaching In prlDlary schools, tlIat 
some elementary teachmg should be gIVen wbICh 
would ~ead tlIe children up to a taste for scientific 
mstructIon ?-I would gIve mducements, but at 
tlIe present moment the payment on results sys
tem, whIch I thmk contams WIthIn Itself an 
aWnuable educatIonal spnng, may operate m 
favour of lower mstructJon, but detnmentally 
to 1ue;her mstructJon. I last week eX8IDlDed a 
school m LmhthgowshIre, m whIch I found lID

mense attention rven to the tlIree R'B. On ask
ing the reason, found that the mspector was 
about to come ronnd, but there were fuw boys 
in the school who could tell me whether the 
world was ronnd or square, or what was the 
constitutIonal object of haV1Dg a queen or kmg, 
and ouly a few boys who knew the name of tlIe 
queen who now reIgns over us. 

1132. Mr, Bruce] Yet at that school the pay-
I ment 

Dr 
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Dr. ment was not made on results, and they wouId 
L. Playfo,r. only have been refused If the results were gross 

frulures ?-Payment on results 18 not enforced m 
90 Apnl Scotland, but the exaollnatlon 18 by reaulU!, and 

181>11 afavourable or unfavourable report depends upon 
theIr poSItIon under the revIsed code. 

1133. Mr DIzon.) Suppose tms elementary 
teacmng lU SCIence were gIven III pnmarv schools, 
do you not thlDk th .. t those partIcular schools 
where that instruetloll was gtven would also be 
more successful lD teachlDg the three R's 1-1 
tlunk that there 18 a ~reat advantage lD paymellt 
by resuIU!, but I think that some modlficatloll 
would make It advantageous to the hl~her In

structIOn ae well as to ilie lower lDstructiOIl. 
1134 You sud, I tmllk, th .. t you thought that 

lf SCIentIfic lDstructlon were to be gtven to the 
mIddle classes, the result would be very bene
nC181 WIth regard to the mdustnal I?rospenty of 
tlus eountry, and would therefore mcrease the 
national wealth 1-That IS my belIef 

1135 Do you not ther<:fore tlunk that If 
Government funds were JudICIously spent In the 
promotion of the selentlfic education of the middle 
classes, a full return mIght be expected to the 
GO\ eIDment from the lDcreased taxation of the 
oountry?-Yes, I thmk the Illvestment would 
be an admIrable investment lD that sense 

1136. And therefore, that even In those localI
tIes where there do 110t happen to be very bene
volent and jubhc-spmted In<hVlduals lIkely to 
come forwar and to, encourage sciellce schools, 
the Government would not be spendlDg unWIsely 
If lt were to do somethmg towards the on· 
gtnauon of schools In such pIsces '-I am not 
so sure of that, because the Government has 
frequently 81ded educauon much In advance of 
publIc OpIWOn. In the case of Jermyn-street, 
for mstance, Government was far before the de
mands of the publIc There is no doubt that a 
scbool of DIlDes should be very Important in thIS 
,country, but gomg so much m advance of publIc 
OplWOn, that school has not been 80 successful as 
it DlIght have been, In consequence of the want 
of publIc demand Governmellt sOWlng ouIy on 
1M own perceptlon of nght, will be a long tIme 
before It reaps any harvest. 

1137 Why could not the Government do m 
any d,smct what SIr DaVld Baxter has done for 
:J;:dmbUl'gh ?-S11 DaVld Baxter acted upon the 
demand of the public; aa a benevolent man he 
came forward and met the demand, and came to 
the State, who supplemented what he dId He 
gave a capItal sum whIch produces annually 
200 1, and the State 200 1 , but that was lD an
swer to a strong publIc demand expressed by the 
publIc WIll 

1138 M.1. AkroydJ You have been JLlludmg 
to factory eduoatlon, perhaps you are aware that 
where that educatlon 18 carned to the greatest 
perfection, cluldren are receIved In infant schools 
from three to eIght, and takell as short-umers 
from eIght to 15, and then coached on m evening 
classes?~ Yes. 

1139. You recommended the applIcaboll of the 
half· time system to the systenI of exammsnons 
wmeh IS now taken In coal mmes ?_Yes. 1 re
commended It as a supplement to the small amount 
of educatIon reqUIred as a prehmmary to em
ployment under the Collienes Act. 

1140 If yon carry tlmt out in connectiou WIth 
factory education, mIght you not have a pass exa
nunatioll for a short-hmer at eIght years of age, 
so tlmt he would not be allowed to enter a mill 
unless he were able to read (putting It at a IIll1l1-

mum as a conwtlon of worL leD 
after that, at tlurteell years 01 age, you mIght 
BgBlD adopt a hIgher exammatioll M a pass eX'
amlDation for full timers ?-Yes, ollly I thlDk If 
you had your eXSIDlDaUOIl In the pnmary school 
M a cond1tIon of work, your half tIme schools 
mIght rISe much In thelf InstruCtiOIl. and there
fore you uught be gettlDg your secondary lD
structlon III your half tune schools, instead of 
ependlDg so much time III teachmg the three R's. 
which 18 theIr chleC vocatIOn at pre.ent. My 
object 18 to convert half· tIme schools Into effiCiellt 
secondary schools for the worlung classes, who 
at present do not enJoy the advantages of a 
progreSBlve educatIOn. 

1141. Pethaps you are aware that III mlUlY 
of these factory schools Enghsh grammar and 
sOCIal economy are taught?~Yes,lll some of them. 

1142. You would not have pnmary IUld secon
dary InstructlOIl altogether. dlSUIlCt, but both 
earned on m the S8.lDe bmldmg?-Juet so 

1143. In respect_of the educatlon IUld foremen 
and managers of works, I thInk you rather as
sumed that the character of the educatIOn should 
be of a hIgher grade than that of the arbsan 
class?-Yes 

1144 Havmg In VIew very large works, where 
the foremen and managers can reoelve a large 
salary, I suppose, but you are aware that 10 some 
smaller establIshments the foremell or managers 
would hardly_ be able to afford that hIgher lD
struction ?-They mIght get lDstructlOn 10 the 
half-time schools It' these were made secolldary. 
as I suggest 

1145. Do you receIve students from the pro
VlDces III connection WIth your lahoratory?
Yes, I have sent several students to Iron
works 

1146 Lord Frederzck Cavend .. h J Do you :find 
that there 18 an increllBmg demand In large mallll
factones for lDstructed mallagers P -Yes, I do. 
There are much larger salanes gl veil tMn formerly. 
I bave at thIs momellt OIlS of my pupUa III LoD
don, who 18 III tresty for entermg a manufactory 
here, commencmg at 300 I. a year, as a young 
chem18t, WIth prospects of a COllSlderable IDcr_. 
and there are a great many such casei. Where 
salanes of only 100 t, or Sslartes lIke that, are 
gIven, the know\ege wmch 18 reqUired must be of 
a very elementary character I kno", numerous 
caees where young chemlsU! get 300 I or 4001. to 
begm WIth. \ 

1147. Ckolrlnan.] If 'ou heard, the~that in 
large works a salary 0 100 L was gtv , you 
would assume that there were lOme 8SOry 
advantages to the man who accepted that 8a ary. 
for example, that chenustry would there be learnt 
III conllectlon WIth the mysterIes of the 1J'ade 
there carned on ?-Partly that, or else that the 
manufacturer wd not wBnt the man for IInythmg 
more thall eXamInIllg ms sods ash or bleaclung 
powder, or 80metlnllg of thst kind 

1148 But If a good man were to accept a low 
sahIry, It would he WIth a view of learrung 
somethmg, lind then probably he wouId only $1. 
a few months and go away 1-Yes, certaInly; if 
he were a good man, he would not accept a salary 
of 100 L, Wlth the lDtentlon ,,{ renuuDmg. " 

1149. Lord Fretknck CalJenduh) Is there p 
demand for a greater numher of such mell1han 
could now be educated m our eXlStlng InstItu
tions 1-1 would Dot say that, it 18 only the morE 
mtelligent and advanced mannfacturers '1'1'00 
make the demand, 10 that there is, perhape, Jus! 
liS great a supply 118 there 18 a demaDd just noW 

1150. I,J 
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1150 If,then, m past years, the Government 
had educated, at the pubhc expense, a hrge 
number of young men for thIs purpose, the pro
babdIty IS that they would 'not have found 
employment 1-1 thmk so 

1151 Do you find that the number of young 
men wantmg sCIentIfic educatIon IS mcreasmg?
I do not find my c1 .... es mcreaslDg, but thea they 
have always been large 

1152 But perhaps you may have heard what 
are the facts mother places?-We have found 
suffiCIent demand to Iuduce ns to establIsh de
grees m SCIence, whIch shows that the demand 
does exISt. 

1153 Cl,a.rman] There 18 a very large m
crease In the number of students at Oweu's Col
lege, Manchester, IS there noH-There IS a large 
number of chemIcal students 

1154 An mcre8.6mg numher?-Yes 
1155. Is It not the fact that there lU'e more ap

plIcants than the laboratory can accommodate 1-
Probably, I have no doubt whatever that ,£ m 
Edmburgh we had a tolerably respectable labora
tory, there would be an mcreasmg demand Even 
though It IS not a manufacturIng town, hke Man
chester, I should hke to see the Government gIve 
aId to the bUIldmg of two or three good laborato-. 
nes throughout tlie country PrUSSIa has lately 
bUIlt two, one m BerlIn and another at Bonn, at 
a cost of about 50,000 I each LeIpSIC has also 
bUIlt one for hersell on a hke scale In thIS 
country we have nothmg at all to compare to 
these 

1156 Lord FrederIck Cavend.sh] Do you 
imagme that there are many young'men who are 
seekmg such an educatIon, but who cannot gent 
for want of the necessary faCIhtles 1-1 would not 
say there are many, but I sometImes receIve let
ters from younS' men of merIt deSIrIng such an edu
catIon, and saymg that they cannot get It There 
IS one SCIence teacher, whom I have m my mmd 
just now, who wrote to me that he had got a 
gr~at vocatIOn for SCIence, and I found that he 
had He had no means of acquIrIng the neces-
sary knowledge, bllt we mana"'ed to get the 
means, and he 18 now one of the best SCIence 
teachers In th,. country 

1157 Mr Read l Would you allow no boy to 
be employed In agrIculture unless he could read 
and wrIte 1-1 would. 

1158 And after that you would say that he 
should go on the half-tIme system, but what 
would De the nature of Ins studIes then 1-That 
would be accordIng to how he had passed m read
ing and writIng, I suppose It would be carrpng 
on h,S readm!f and wrltmg further, and acqUInng 
some knowledge of food In relatIon to agrIculture, 
what he was groWIng, and so on, whIch would be 
learned m secondary schools 

1159. Would you have hIm learn anythmg of 
the applIcatIon of mechamcs 1-Certamly 

1160. The Umverslty of Edmburgh has done 
Bomethmg, and contemplates domg sometlnng for 
agrIculture ?-Yes. 

1161 Is that the case WIth the other ScottIsh 
umversltIes?-No, ours i. the ouly ProfessorshIp 
of A!V,culture m the kmgdom m connectIon WIth 
an UlUversity The professorslnps at the Queen's 
colleges dId not sucoeed, and they were abohshed. 

1162. You have a good agrIcultural museum m 
EdInburgh, have you not ?-A faIr one, m con
nection WIth the IndustrIal Museum 

1163. Do you tlunk it IS powble that mstItu
nons lIke the South KenSIngton Museum help 
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agricultIIre at all 1-1 tlnnk that all mdustrIal Dr 
museums should have a sectIon devoted to agn- L. Pla!l.fal 
culture, for It IS, WIthOut exceptIon, the most --
Important of all the mdustrIes, and therefore 30 AprIl 
deserves encouragement 1868. 

1164 Mr • ..<fcland.] Do you tlunlnt would be 
pl'aCtICable to gIve SCIentIfic mstructIon generally 
to ordInary practIcal fanners, takmg mto account 
the fact that they must early In hfe make 
themselves well acquamted wlth the habIts of 
ammais ?-1n properly constttuted secondary 
schools, fanners mIght learn a great deal of the 
SCIences wluch bear more IJDmedIately on the~ 
avocatIons 

1165. Do you thInk that ,£ the standard of 
general educatIon rISes among agriculturIsts III. 
England they will appreCIate a chrect sCIentIfie 
Instruction 1-1 thInk they will; I have alwayS' 
m my own class a certaIn number of farmers who> 
come to study chemIStry, and they' even study 
It practIcally m my laboratory. 

1166 At what age do they generally come 1-
From 17 to 19 years of age 

1167 W,th regard to towns, do you thInk It 
necessary, m order to help our large towns to de
nve the advantages from SCIence wInch are neces
sary to enable them to mroke money, and to 
conduct theIr manufacture profitably, to subSI
d,se them largely from the Imperial funds ?-I do 
not thInk so, I thmk there IS a great deal of; 
wasted endowments on the country, and m a great 
many cases they would be suffiCIent. 

1168. But suppose there were not endowments 
in a partICular town, do you non thInk that the 
useful apphcatlon of SCIence, as a matter of 
general pohcy, ought to find Its own reward !D. 

the gams of those who make money by It?
When you have gIven a taste for SClence !D our 
pubhc schools, and made It a part of publIC edu
cation for every boy, that state of thmgs woulcl 
arISe, but under our present system of scholastIc 
educatIon therll IS no taste for It, and no demand 
from the boys. 

1169 Assummg that we put our endowed and 
other pubhc schools on a satbd'actory footIng" 
should YOIl tlnnk It necessary to prolong, as a 
permanent arrangement, grants from the pubhe 
treasury, for the purpose of teachmg SClence 1_ 
Certamly, m OUT umver81tIes and hIgher schools; 
ot that kmd. I would not ask for endowments 
for speCIal schools !D every town, such as L .. eds 
or Bradford 

1170 But why should ParlIament be called 
upon to prOVIde for the middle classes the money 
wluch 18 to pay for t.beIr l1lstructIon m a par
ttcular subject winch IS profitable to them?
Because under the method of educatIon wluch 
It has a<!opted m thIS country, It has never gIven 
the encouragement to thIS kInd of knowledge, 
wluch IS so necessary Hence our natIon has 
falleu behind m the race of mdustry, and must 
recufy lis errors, and gIve the necessary Impulse 
to the mmds of the people 

1171 Your answer, then, goes only to tins. 
that It IS a temporary eVIl, winch should be 
remedIed by temporary measures, but you would 
not say that the teaclung of SCIence for profitable 
mdustrIes should be a pennanent charge on the 
re"enues of the country?-As soon as you have 
created the demand, I thInk that nught cease. 

1172 Mr. M'Lagan.J Are you aware of the 
attempt that was made to teach chenustry m the 
schools of Scotland ?-No. 

1173 Was that school m Linhthgowslure of 
12 wluch 



68 Mlh"tlTES OF EVIDENCE TAKEN lIEFORE THE 

Dr winch you speak In an agncultural or in a town 
L Plaiqam rustribt ?-It was m a manUfactunng dlStnct; and 

• __ • had ouly been opened for a few monthl!. 
30 Apnl 1174. Do you think that J'ayment by results, 

18611. and IDspectJon by results, IS a barrier to the 
introduction of chemistry mto schools~-No, I 
tlunk that If the system of J?ayment by results 
was morufied, and brought Into harmony with 
higher lunds of InstructJon, It would give a great 
stJmulus to all kIDde of education; but the pre
sent IUDlted method mduces teachers to address 
themselves to the lower branches of Instruction, 
to the neglect of the higher branches. 

1175. Mr Bruce] You are aware that there 
js a Mmnte for ~VlDg rurect payments for examI
natIons passed lD the higher subjects, are you 
not?-Yes; but I would make those much 
higher, and I would make the others the con~ 
runon of wIDmng them. I would not make the 
three R's the great means of paymg schools, 
hut rather make them the necessary conrutJons 
and first steps for wmnmg rewards m the hIgher 
hranches. 

1176. But IS chemIstry a subject which could 
be taught In elementary schools ?-I do not trunk 
that chemIStry, as a SCience, could be taught 
in elementary schools, but certam Ideas of It 
could very well be conveyed there 

1177 Cha.rman] The propernes or borues, 
in fact?-Yes, somethmj''' very elementary. 

117S. Mr AI'Lagan Have you gIven any 
eVIdence WIth regard to the Watt InstitutIon 
In EdlDburgh ?-No, and I am glad the honour
able Member has called my attentIon to It The 
mechaDlcs' lDstltutJons m trus country have 
largely fmled in teaching sCience to workmen, 
but the Watt InstItutIon has been emmently suc
cessful It has always SIX or seven hundred 
pupils attendmg It· theY' have systematic In
structIon In sCience for working men 

1179 or what class are the pupIls 1-Working 
people, artlzans, and attendants lD .shops. 

1180. Mr Bruce] To what do you attribute 
the success of that InstItutIon ?-To the fact that 
the managers, when they started, consulted to
gether on what klDd of lDstruction the workmg 
menmamly reqUire, and,iixed upon a fewsubJeew; 
n8lDely, Mecbamca, Chemistry, AntmnetIc, Ma
thematIcs, and Mechamcal Drawing 

llSl. Mr M'Lagan] With PhYSlca?-Yes, 
~ncludJng PhysIcs; and ag8lD, the managers of 

the institution were not themselves working men. 
Wo~kmg men not havmg a strong fl1ltn 1D what 
is reqmred for a particular watnct yIeld to pre&
sure from WIthout for every kind of education, 
so that you have them boasting, Q8 at IIudders
:field, that there are 20 or 30 classes, mstend of 
makIng a much better boast, namely, that there 
are, perhaps, only four. The manage1'6 have 
SlDce added French, but the;v refuoe uselessly to 
augment the number of subJects; and the eon
sequence IS, that the mstltunon has got on WIth 
great steadmess, and IS a most Important one. I 
beheve one mmn cause of that IS, that the manag~ 
ment has lnmted the cUITlculum to the lutOWI1 
reqUirements of the city. 

1182 Mr. Bruce] Is that instltlltion mainly 
frequented by people of the workmg and artIzsn 
class, and attendants In shops ?-Yes. 

1183 Mr. Rearl.] Is that IIlstirutlon endowed? 
-No, It IS self-supportmg, With the aId of a 
shght subscrIption from the townspeople. 

1184. ChaIrman] Is that connected with South 
KellSlDgton ?-N o. 

1185. Mr 111' Lagan.] Do the classes meet in the 
day, or In the mght ?-In the evenmg altogether. 

1186 Mr. Bruce.] Do you know why they do 
not avml themselves of the advantages offered by 
the SCience and Art Department?-There has not 
been suffiCient mforrnation I~ regard to It, but I 
hope that at the ensuing exammatIon which 
beglDs ID a few days, a number of students will 
come forward; the school has been proud of its 
Independence~ many of the men haVing obtalDed 
good posItIons ID consequence of being educated 
there. 

1187. Mr. M'Logan 1 Do you know who 
founded the 8chooi ?-1'he late Mr. Leonard 
Horner was the founder of It. 

1188 There was once a ProfessorsiuJ> of Tech
nology m EdlDburgh, was there not ?-Formerly 
there was. It was abolished from I wo causee. 
first, because the Departtnent of SCIence and Art 
apphed Its salary to the director of the Indus
trU" Museum, whom they did not Wish to act as 
professor ill the umverslty, and thu8 the latter 
had no funds to support the Chall' , and, secondly, 
because the uDlverslty had larger and broader 
VIews of techrucal Instruction, and seen the abo 
surruty of centnng all technology IDto the dutIes 
of II Single chair. 
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TRENHAM REEKS, Esq, called ilL;. and Examined 

1189 Chazrman] You are the Registrar of 
tbe Royal School of Mmes m Jermyn-street~ 
I beheve?-Yes 

1190 Can you state to the CommIttee what 
are the objects of that school 1-The speCIal 
object I., to teach SCIence m Its applicatIon, to 
numng purposes 

1191. But IS that special object stnctly adhered 
to 1-1 thmk so, the object IS stated more pre
clsel1 m the prospectus of the coll:ge " The 
chle aIm of the Royal School of M,mes IS to 
become to Great Bntam what the Bergakadem,e 
of Frelhurg and the Ecole des Mones ot ParIS are 
to Germany and to France" 

1192 Do most of the pUpUA educated at th,S 
school enter afterwards mto the occupatIon of 
mmmg?-No, I thmk not 

1193 I suppose you have pupus who mtend 
afterwards to follow varIOUS mdustnal purswts 1 
-I thmk those who enter the School of Mmes 
WIth the VIew of becommg chemISts or manufac
turers, generally enter specIally for chemIstry, 
If they WIsh to apply that knowledge They 
would not enter WIth a VIew of becolIDng asso
clates, they would only enter for one course 
of lectures perhaps, and not go through all the 
currIculum 

1194 You mean that those persons who 
intend to follow some speCIal purswt would 
enter themselves for the classes dealmg WIth 
that subject, but that those who mtend to follow 
the bUSIness of mmll)g enter themselves for tne 
entIre course of study ?-Y es. 

1195 Is there any connectIon hetween the 
RovQl School of l\1rnes and the Royal College 
of ChemISt'1In Oxford-street?-The Oollege of 
ChemIStry IS the Laboratory uf the School of 
l\lmes. 

1196. But otherWIse they are mdependent 
instItutIons, are they not?-No, I should say that 
the colleae was dependent on the school, m 
fact, we gad a laboratorr m J ermyn-street, hut 
it was found so mconveDlent that the CollE!ge of 
Chemll't"Y was purchased Instead 

1197 You have matnculated students and 
occasIonal students 1-Yes. 

1198. Can you state what number of mamcu
lated students there have been dUrIng the last 
three or four lesslOns ?-Includmg the exhIbi
tIoners, who are students sent by the Govern
ment., m 1863-4 there were 20 associated 
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studentS, m 1864-5 there were 13 associated T Re6 
students, in 1865-6 there were 13, and in 1866-7 Esq. 
there wpre 18 

1199 And during the present sesSIon how .. M~,. 1 
many have entered?~The account has not been, 
made up yet, but I beheve there, will be fewer. 

1200 How many of these are exhIb,tIoners 1-
Three m' each year 

1201 You have students who are sent ull bY' 
the Inland Revenue Department?-Yes; they 
are sent solely to study chemIStry, and to attend, 
the lectures. 

1202 They are not exhrbltIoners?-No, they 
are not. 

1203. Are those students numerous ?-Thera 
are SIX each year 

1204 Are the exhIbItIoners generally young 
men who have been traIned l!l any s.peCIal mstI
tutIons ?-Generally m schools of SCIence under 
the South Kens~n Depal tInent, but I beheve 
they are open to all 

120.1 But you do not know, as a matter of 
fact, whence you have receIved the exhIbltIonera 
who have receIved a speCIal trmmng during the 
last three or four years ?-No, not the Govern
ment exhIb,tIOners. but I beheve they are 
generally trmmng masters, or pupus who have 
been traIned under the superVISIon of the South 
Kensington DepartInent. I SImply enter or 
regIster them 

1206. That does not concern you?-Not at 
all 

1207 In additIon to these exhrbitioners and 
matnculated students, you have II number of 
OCcasIonal students?-Yes • 

1208 The number of those students is very 
much greater, I suppose ?-Y es; m 1863-4 there 
were 88 of those students, in 1864-5 there were 
72 , In 1865-6 there were 73 , and 111.1866-7 there 
were 89. 

1209. Does that include the students in the 
Royal College of ChemIStry ?-It includes ouly 
those who attend the lectures; not the labora
tones 

1210. Have you any reO"lSter of those whQ 
attend the laboratones?-f es, It ISpubhshed 
every year; but the laboratorIes are always full 
WIth the whole number that they can take. 

1211 There IS a metallurgIcal laboratory, is 
there not?-Y as, there IS a metallurgicallabora
tory',;md there are lectures also. 

I.. 1212. Do 
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T.llee,", 1212. Do the numbers wluch you hllve gIven 
Esq. include those studeuts ?-No; those liTe SllDply 

M 868 
students who IIttend lit the lectures; but some 

... ay I • students IIttend both 
1213. Have you IIny regIster of those students 

who attend the lIIboratory, lire they increllSmg, 
or decreasmg?-I beheve they lire very much 
the same, 1t 18 II very small place, holdmg only 
eight or ten. 

1214. You speak now of the metllllurgIclll 
laboratory?-Yes, Doctor Percy keeps a re
cord of what the students do, and where they go 
to • 

1215. You have also lectures to working men? 
-Yes, we have lectures to workmg men In the 
evenmg. 

1216 Are those lecfures very numerously 
attended f-To the very utmost, many more 
come than we can accommodate. 

1217 There are several hundred audItors, I 
beheve 1-The 600 tIckets w blch we lBSue lire 
all taken, and very many people lire sent 
away. 

1218 Is there any conditIon attached to the 
lBBUe of those tIckets ?-None, except that the 
men must be ar!Jzane. 

1219. And they must prove to your satIsfac
tion that they are artIzans ?-They always leave 
a. paper WIth their name, a.ddress, and occupatIon; 
they pay sIXpence for a tICket for every course 
of lectures. 

1220. And tho demllnd fot those lectures IS 
beyond _ your power of accomlll.odatlDg the audI
tors ?-Very much, especmlly m phYSICS and 
other popular lectures 

, 1221. The lectures lire dehvered by the same 
professors who teach m the Mmmg School?
Yes; they teach m the Mnnng School m the day
tune. 

1222 The courses cons18t of SIX lectures?
Ye8; and there are seven subjects taught. Each 
professor gives that course every alternate year ; 
so that In one year there will be three courses, 
m the next yellr there will be four courses; and 
three courses aglUn In the follOWIng year 

1223 There Is no attempt at class lDBtructIon. 
I beheve P-None 

1224 It 18 lecturmg illustrated by expen
mentsP-lliustrated by experunents and dta
grams, wluch of course are nsed also In the 
school • 

1225 What lire the fees for mlltnculated stu
dents?-For the whole course, extendIng over 
three years, it 18 301 , but lIIboratory fees vary 
accordmg to what the student requll'es' he may 
go for three, SIX, or nIDe months. for each three 
months he pays 121. In the chewcal laboratory, 
and 151 in the metallurg1cal laboratory. , 

1226 For a nIne month's course the fees would 
be 361 In the chemical lIIboratory and 45l. In 
the metallurgIcal lIIboratory?-PreclBely. 

1227 Tlurt} pounds are paYllble In a.dvance 
for the enme course In the Mmmg School 1-
Tlurtt pounds m one sum m a.dvance, or two an
nual payments of 201. 

1228. The course 18 three years, 18 It not P
The course 18 three years; It 18 ma.de optIOnM to 
the student If he chooses to do the three years' 
subjects m twl) years If he ean, but very feW' 
attempt it. 

1229 Mr. LOUJther ] Do you not cous1der thoee 
fees rather Iugh?-No, I thmk, compared WIth any 
other school, they are moderate; there is an 

obJecbon to makIn~ them too low 1n case of our 
undersellmg other InstItutIons. 

1230 What lire the class of people that come 
to Jermyn-street chiefly who pay those fees of 
451 and dOl. a yearP-It 18 very dIfficult ro Bay; 
phYSICIanS' Bons sometImes. Profeseor \V Ilhs hIlS 
sent hIS son Mr. FostEr, of the Society of Arts, 
sent two sona. Then we used to have students 
from the Turlnsh Government alSo. A great 
many Spanish-AmerICans attend the scbool WIth 
the VIew of managIng mInes, they ha vmg pro
perty In Peru or the BTIIZlla. 

1231. Are those foreigners as well grounded 
in the knowledge they acquire as the Enghsh 
students P-We have generally found that the 
Turks lire absolutely Ignorant almost of the lan~ 
guage, but With the SpanIsh. Americans it IS very 
ddlicult to say, I tlunk they get demorahsed In 
London, they are not satlBfactory students. 

1232. Mr. Bagnall J How long have those 
workIng men's lectures been establIshed ?-Al
most all of them commenced In 1853 or 1854. 

1233. Do any examInations follow those leo
tures1-No. 

1234. Can yon trace the results of the lectures; 
at aIl 1-No, I th1nk the men come there for 
amusement, they attend all the lectures, one 18 
as attractive as another 

1235 You thuU: they come for amusement, 
rather than WIth any senous mtenbon of learn
Ing sCIence 1-Ye8, certamly. 

1236 Mr Bazleyl Can you state what are 
the pursUIts m hfe w1uch the young men go to 
on leavmg your estabhshment I-As far as I can 
ascertsm, some lire employed aD the geolOgIcal 
survey b9th here IIlild abroad, one 18 lit Cam~ 
bndge 116 II professor 

1237 Are there any sous of country gentle
men among the students?-No, I should thmk 
not, of the three students who came ont as asso
CIates IQ8t yellr, one went to Cammell & Co.'s., 
of Sheffield. 

1238 The greater number of those who attend 
the lectures lire not able to attend the regular 
course of mstructIon, I Buppose1-No, certamly 
not, they 1Ir~ generally men who are occup1ed 
m the day tune. 

1239 Do you thmk that that ewe of men de
nve anythmg from those lectures that 18 useful 
-to them m theIr pursUIt m lIfe ?-No, I thmk 
they merely come for self.mstructIon. 

1240 Pour pa •• er Ie temp. ?-No; I think 
they come With a desire of attrunmg knowledge. 
There 18 another cl888 of lecture 1n the evenmg, 
whICh 18 to supply the wants of those who are not 
adnutted to the worklllg men's lectures. There 
are two courses In the yBllr; anybody 18 adnutted 
upon payment of II s. for the 10 lectures, but 
they have not the attraction of the workmg men'. 
lecturea. At-Professor Tyndall's lectures, where. 
on account of the magnificence of the illustratIOns, 
beBldes the celebnty of the lecturer, you would 
expect a full attendance, we never have more 
than 250, though we could accommodate 500 or 
6OD. 

1241. Cha.rman.] Are lIIWes a.dm1tted as 00-
casionaI students? - Yes, there are three lIIdIes; 
one ~ an occasIOnal student, and the other two 
ladies are personal fnends of Dr. Tyndall; ladtu. 
however, would be adnutted, and are a.dm1tted as 
students. 

1242. Mr Bazley. ] Of all thole "he have 
attended your lectures, are you aware of any 
instances In wluck young mell have receIved 

benefit 
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benefit whIch could be traced 1D the ... subse
quent pursUIt Df theIr DocupatIDns m lIfe ?-I 
shDuld say so. m a great many cases 

1243 Can YDU qUDte any 1Dstanoos Df the kmd ? 
-Yes; there IS Dne who IS now workmg the 
Hrema.tIte mmes at Whlteh'aven, he attrIbutes 
rus entIre success (and he IS makmg 10,0001. Dr 
20,0001 a year, to the educatIDn wruch he re
ceIved at the School of Mmes 

1244 Would the same kmd of answer apply 
to' attendance at the eveDlng lectures?-No I 
ShDUld say most of the attendants at the evening 
lectures come WIth a vIew to get general mform .... 
tIon, or to amuse themselves; lectures on natural 
rustory, for example, are not hkely to produce 
much practICal result WIth respect to a man's 
future pursuIts There may, of course, be In
stances In w ruch attendance at the lectures on 
chemIstry might produce benefiCIal results In the 
future, but I am nDt uquamted WIth them. 

1245 Mr Akroyd 1 In the return Df the de
partInent, I see, at page :!43, a tabular statement 
of the students entered fDr the years 1864-5 and 
1865-6, and from thDse statIstIcs It appears that 
fDr the year 1864.5 there were Dnly two students 
who entered for the DUnlng schools, and 1D the 
next year 15 students, does that embrace the 
whole number?-The two are ocoaslonalstudents, 
in addItion to the matrIculated students. 

1246 What IS the total number Df students m 
mmmg at present on the bDOks?-For the pre
sent seSSIOn I cannot state what It IS, probably 
I1Dt more than four Dr :five. 

1247. Mr. Buzley.] Are the prOprIetDrs Df 
DUnes generally throughout the country aware 
Df the advantages that mIght be Dbtamed fer a 
yDung man If he wele sent to thIS mstitutiDn as 
a student ?-I shDuld say certamly nDt I thInk 
our school sustaIned a great IDSS by the .death of 
S,r Henry De 10. Beche, who had vlSlted all the 
mmes Df CDrnwall and DevDn, and was uquamted 
WIth theIr caPUl,InS. We were on~nally esta
bhshed as a SchoDl of MInes, but In 1852 DUj." 
name was altered, and we were ca.lled the Metro
pDhtan SChDDI of Smence, wruch Was of course 
to the mInIng world generally a rehnquIshment 
of our DbJect. Then, In ,1854, SIr Henry De 10. 
Beche died, whIch was a great mUlfDrtune for 
us. 

1248 Mr Akroyd] I find, In page 19 of your 
return, the follDwmg .. RDyal School of Mmes 
The number of students enterIng for ene, two, 
or three years, WIth a VIew to become a.ssoclates, 
includmg tbe eIght Royal ExhIhltIDners, hasheen 
13.» May I take that a.s the total number of 
students, or would YDU have to add the four or 
five ()ccaslOnal students 1- In the sessIon of 
1865-6 there were four students only that passed 
the eXamlnatlDn In mmIng, Includmg the asso
ClAtes and the occB81onals 

1249 I fiud the attendance also under the 
other departInents seems very shght; for m
stanoe, in the same page, 243, the number In 
mmera.logy IS only 81X for the year 1864--5. and 
five only for the followmg year, 1865-6 ?-That 
18 so. 

1250. In metallurgy there IS only",ne fDr the 
year 1864-5, wherea.s there are :five for the fol
lowmg year, 1865-6?-That IS 80.. 

1251 MechaDlcal draWing, there 18 only one 
fDr each year 1-In mechanIcal draWIng; our 
rooms wIll Dnly hDld a certam l1umber, and we 
are ohhged to lnmt them; In fa.ct we con81der it 
.. favour to admIt OCcaSIonal students at all Ul 

mecharucal draWln"'. 
0..72. t> 

1252 In apphed mechaDlc8, there are four 
students fDr the year 1864-5, and m the fDllDW
lDg year SIX students 1-Yes 

1253. So. that, nDtwlthstandmg the cDmplete- 4 
ness Df your-machInery, the classes fDr whDse 
benefit thIS InStl1lutIDn IS fDunded do. not appear 
to. aVaIl themselves Df It to the extent wruch 18 

desIl"ed ? - That IS so 
1254 Can YDU a.ccount fDr _ that?~I should 

attrIbute that to. the general lDddference- of the 
,Public to SCIentific mstructIDn 

1255. Have you any Idea Df the number of 
students that CDme frDm the prDVInCeS ?-Yes; 
they ODme nearly all frDm the prDvmces 

1256 Have you amDng them many sCIence 
masters 1-0nly thDse who, I beheve, are sent by 

, the GDvernment, the three exh,bItIoners 
1257 SuppDse It was de81hble to. increase ma

tenally the number of science teachers through
out the (Duntry, would not your InstItJ.ttlDn be 
aVaIlable fDr that ,PutpDse?- CertaInly 

1258 Cha.rman. J But Jermyn-street IS nDt 
a cDmplete smence SChDDI 1-It IS not nearly ~o 
CDmplete as the recently estabhshed college In 
DublIn. 

1259. Y DU gIve no. lDstruCtIon, for lDstanee,1n 
mathematics 9_ We gIve no. Instruction lD m .... 
thematlcs, bDtany, or agrIculture. 

1260 Y DU have nl) chatr of ClVll engIneel'lng 1 
-Nq, and we have no chaIr for mmwg m .... 
olnnery. 

1261, .And no. chaIr for mechanIsm Df any 
kmd?-We have applIed mechamc., but llQt 
mechaDlsm, there Ul no. chatr of surveywg. 

1262. Mr Akroyd.] Seven branches Df smenee 
are taught lD your lDstItutlon, cheDll8try, nlttur~ 
h,story, phYSICS, geDlogy, mlDmg, mmeralogy, 
metallurgy, and,mDreover, apphed mechanICS and 
,mechamoal drawmg. Now for the va.rlous classes 
for thDse dIfferent lIutposes, YOI1 have, of cDurse, 
abundant apphances fDr teaching p-V,err ample 
appha.nces, mdeed, no. lDstitumon lD the cOUJ);try 
can be more amply supphed 

1263 Cha,rman 1 Exoept that yOUi!' space for 
-tha purposes of mechaDloal drawmg IS very 
hmlted 1_ Y es; we have no class rODm, a."d we 
are obhged to use the hbra.ry 

1264 So that If the number of ma.trIeulated 
students were to mcrease very muoh, YDU would 
reqUITe to increase the accommodatIDn In the 
claSS-rDOml!, DF to fint! rDDms fDr the purpose 
elsewhere ?-PreCIsely, and If there were one 
addItiDnal prDfesRDr, we should have no. rDom for 
hIm. 

1265 Even WIth regard to the present number 
of professDrs, the acoDmmDdatJDn fDr the audItDry 
IS verI hm,teil except WIth regard to. the theatre, 
IS It nDt 1-Yes, the theatre IS large enough, but 
we are obliged to use it fDr all purpDses Sup
pose a lecture Dn natural hIStqry IS followed by 
a leoture on geolDgy, the whDle Df the apparatus 
and dIagrams have to be remove'd I have no 
doubt that euh prOfes.Dr would hke to have a 
room to hImself, fDr the purpDse Df chemIcal Ie&
tures, mdeed, It 18 absDlutely necessary we have 
It lectttre room at the oollege for that. 

1266 How many WIll that roDm hold 1-
Speaking roughly, I should say that with crowd
ing, It would hold 180 to 200 

1267. In the chelDloal labDratory, hDW many 
can wDrk a.t one tIme ?-Thtrty .... lX tG 40, and 
,they frequently press m a few mDre -

1268 In Dr Percy's metallurgical labo .... 
.tory, how many students are there on an average; 

14 how 

T 1/.eelu, 
Esq 
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T ReeJ.., how many would It hold P-About eIght or 10 at 
Esq the very utDlost. 

4 May 1868. 1269' Are you acqUlllnted WIth any other 
laboratones In England '-Yes, generally. 

1270 Do you know the laboratary at Owen's 
College, at Manchester ?-N (); I think there IS 

no other metallurgIcal laborat'!;J'y 1D the country 
1271 Do you know the laboratory of the 

MIdland Institution, at Bll'DImgham 7-1 have 
been m It 

1272. How should you compare that, m pomt 
of accommodation, WIth the one in Oxford-street? 
-I should say that the one at BlnDmghllm IS 

bettel than ours 
1273 You thInk the laboratory of the MIdland 

InstitutIOn at BIrmmgham 18 superIOr to that m 
Oxford-street ?-That IS my ImpreSSIOn 

1274 Are you acquBmted WIth any of the 
contmentallaboratones 1-No, I remember the 
School of MIDes Laboratory in Pans. But I 
beheve those are all vastly Improved, m fact, 
Dr Hofmann has left us to supermtend the 
laboratorIes at .Bonn and Berlin The depart
lIlent have publIShed reports thereon, and those 
laboratorIes are really lIl8gDlficent, they are 
spendmg from 50,000 1 to 80,0001 on each. 

1275 Those are Government laboratones 1-
Yes, GoverDlIlent laboratOrIes 

1276 Can you gIve us the total cost of main
talDlDg the Mmmg School 1D Jermyn-street 1-
The cost IS about 2,4001. a year; I am not now 
spelikmg of the rent of the bwldmg, but merely 
of the pay to the dIrectors, professol'S, and 
teachers, and the cost of Illustrations and attend
ance, It amounts to under 2,4001. 

1277 Does that mclude any portion of the 
staffP-I am not p8ld as regIstrar, I am paid by 
a per·centage on the fees, the professors iliem
selves receIve, as a kmd of ret8lDlng fee, 2001. a 
year, except the teacher of mechaDicai drawmg, 
who receives 100 l. a year; there are 400 1 
granted for illustrations (or the lectures, and 
there are two constant attendants who receive 
80 1 a year each 

1278. The school has no receIpts from the 
pubhc ilien, the fees p81d are taken by the pro
fessors, are they ?-One-elghth of the fees IS re
tamed as a repayment fo~ ilie illustratIons, and 
one-tenth I receIve as regIstrar. 

1279 What do iliose figIIres amount to ?-The 
total In 1866-'1 was comparatively large, bemg 
9721 158, whIle 1D the prevIous ;year It was 
'T71l 158. 

1280 Those were the total sums recelved?
Yes, fee. of all kIDde, IDcludmg ilie evenmg lee
tJIres to workmg men, and ilie assoCIates' fees. 

1281. Wha.t portion of that would go to ilie 
eredIt of ilie schooH-One-elghth. 

1282 Mr. Potter] WhIIt becomes of the rest 
of ilie money 1-1 get one-tenili, and the pro
fessors diVIde the rem81nder, ilie fees from ilie 
assoCla.ted &tudents are equally diVIded-each 
professor takes iliat portIon of Ius fees winch his 
etudents paId In cOD81deratlon of a.ttendance at 
hIS lectures 

1283 ChalNllan] Are the laboratory fees 
included 1-No, those are ilie property of the 
professors 

1284 In botil instances, chemistry and metal· 
lurgy1-Yes. 

1285. Dr Hofmann has resigned tile professor
I!1up of chelDlStry, has he not1-Yes. 

1286 And Dr. Frankland has Bucceded hIm, 
has he not ?-He is not yet officially appointed; 
Dr. Hofmann had three years' leave of absence 

granted hllD to orglUlJll8 tIlOes s~hoo18 in Gel 
many, and in the meanwlnlc, Dr. FrankJan, 
occupIed h18 place, but Dr Hofmann has nil" 
resigned, and Dr Frankland will no doubt b, 
appomted to the post. II 

1287. I see 1D the Estimates a sum of SCV~) 
thousand odd pounds for ilie Royal Schoolt .. 
Mme., while you have only accounted for 2,400V .. 
what Items make up the remBlnd'er 7-1 was 1/111 
aware of that sum bemg ID the Estimates. • i 

1288. Would the remamder be the oost of $11 
GeologILal Museum?-I suprose Itnught be tlll 
rent of the bUlldlDg ID w hlCh the survey h~ 
offices as well as the School pf Mmes, I bchcv! 
the sum I ~Ive you IS the preC18e C08t Ofli 
School of Mmes 

1289 What IS the rent of ilie bUlldlDg 1-
ground rent 18 800 1 

1290 But a very small portIon of the bUlldl 
ouly IS occupied b ilils mIlling school I-A v 
small portIon, the larger proportIOn 18 for the ~J 
seum, and for the offices of the geologIcal 8uif~ 
and ilie MlDmg Record Office. 

1291 The bulldmg In Oxford-street 18 f 
property of the Government, IS It llot?_TjJ 
pay ilie rent for It, the ground IS theIrS, an I 
beheve It IS rented by ilie Government. 

1~92. Mr AAroyd J I tlnnk some part of 
staff at Jermyn-street are engaged In 
geolOgIcal survey, are they not?-The dIrec 
of the survey IS the professor of geology; ilia ' 
ilie only one. 

1293. Takmg those lectures to working 1 
do you tbmk they are of n,uch value beyond I 
of ehowmg tbem entel taJnm~ chemIcal exp 1 
ments 7-1 thInk lectures glVQn by men lik 
Dr Frankland and Dr. Tyndall must hIIve soJb 
value \' 

1294. But the value would not be very gl'fi, 
unless ilie subJect were pursued by subsequei 
study7-No. - Ii 

1295. The eveDIng lectures on natural hiatal] 
geology, chelDlStry, and phYSICS are conveyed! 
courses. and those you perhaps conceIve wOClW 
have mO).'e edu.catlonal value than the otherSjl 
There are 10 lectur~s m a course , 

1296 Mr. Lowther.l Do you consider Lon on 
is the best place for t1us college ?-It 18 a great 
advantage havmg those professors who are resi
dent m London 

1297. Do you not tlnnk It mil!'ht be bette ... to 
have thIS mmmg school 1D a mllllDg dlStrlCt 1..:
I do not think so, for you would then lose the 
advantage of hIIvmg those first-rate professorll4 

1298 Do you coDSJder that one such college 
is enough for Err1and ?-From ilie results ,we 
have at present, think It 18 more than enough, 
ilie mmmg proprIetors have not "taken advantage 
of It. 

1299. Do you know .... h, iliat is so 1-1 c:In 
only refer agam to ilie general miWl'erence of tije 
pubhc to the value of SCIence. 

1300 Do you, think it IS sufficiently k:aO 
that ilie lDBtItntIon eXlBts ?-No, I thInk to 
We have one great dlSadvantsge: If lr gentl D 
comes and asks If he sends h18 son, what It would 
lead to, we cannot pomt to any certaIn results, "" 
they can at the SChool of M.tnes ill Pans. Vi ~ 
cannot assure hIm thIIt a snccessful course .j 
study m onr school would be hkely to lead 141 
son to any_good appomtInent. 

1301. Yon cannot pomt, m fact, to cases WiiE 
the edncation gIven to anyone at your eolle I 

has aIded hIm m hia enbseqnent career 7- I 

'We can. 
1~02_ ThA~ 
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1302. Then would not that be an mducement? 
-Yes; but there 18 no guarantee that we can 
olfer of any such results. 

1303. Do you know the mming school at St. 
Petersburg ?-I know that there IS one 

1304 Do you thInk that that IS prosperous?
I thmk the mIners of RnSSlB are a very dJ.stm
grushed body There are two colleges of mmes 
estabhshed ID Amenca, wJuch seem. to have taken 
the prospectus of tlus IDstltutlon as a gmde , 

1305. They have been modelled, you thInk, 
after the Instltutlon 111 J ennyn-street I-I thmk 
so 

1306 ChaIrman.] Where are those colleges in 
Amenca?-One IS Yale College, New Haven, 
and the other 18 Columbia College, New York. 

1307. Mr. Lowt/.er J Do you thmkthe Jennyn
street InstItutlon was fonned on a French model 1 
-1 should say It was fonned on the model of the 
Ecole des MInes, but at the tIlDe our school was 
estabhshed, most of the professors were belong
Ing to the 1I1stItutIon 111 other capaCItIes Of 
course It was not estabhshed 111 a perfect con
mtIon. the Government were asked for a certalD 
sum, and the best was made of that sum. 

1308 Cha.rman] Has any correspondence 
taken place between any provlDc!al bodIes and 
the MinlDg School, on the subject of the estab
hshment of such schoole m the provlIlces ?-I do 
not know of any Professors have granted 
scholarshIps, or exhibitions, to two or three 
mlDmg schools one at Cheltenham, one at 
Truro, and one at BrIStol; but IlQt more than 
three or four lnstltutlons have taken advantage 
of that 

1309 But have you been consulted with re
gard to the estabh.hment of mImng schools 111 

the provlDc8l'?-No. • 
1610. You have had nO commumcation With 

the North of England MmlDg Instltute of EngI
neers1-No, Mr Smyth may have had pI'lvate 
commumcatlons, of course 

1311 With regard to =g, 1 tlunk you 
have stated that the most able and successful 
students In your school have obtalDed employ
ment abroad ?-A great many have 

1312. Has that been the case With regard to 
other subjects also, be81des mInIng, can you 
trace the pupIls of the laboratory m Oxford
street, and Dr. Percy's Metallur~lcal Labors.
tory?-I have no doubt Dr. Frankland, or Dr 
Percy, could trace them. A great 1I1dustry, 
namely, that of the coal tar colours, ongmated 
entIrely 111 Oxford street; three of our asSIStants 
are great manufacturers. :Mr Perkms was " 
pupu; but he sold Jus patent to Messrs. SIIDP
Bon, Maule, & Nicholson, who were all educated 
at the college, and they have all made their 
fortunes. 

1313. Does the same thm~ hold good With 
reaard to some of the paraffin 1I1ventlons ?-No, 
I thmk It IS Mr. Youna who 18 the great manu
facturer In that case, an~ that It dates before the 
estabhshment of the College; but 1 am not 
aware. 

1314 Has it ever occurred to you that tblS 
school mIght advanta~eously be converted 1I1to a 
complete school of SClence 1-1 thInk that ml~ht 
be done WIth very httle ruffioulty, it ouly reqwres 
the addd.lon of one or two professors. 

1315 Have you personally any opmlOnon the 
subJect ?-I have only seen the scheme of the 
college In Dubhn; the great dtfIioulty appears 
to be.1ll catchmg the students; there 18 ample 
machmery 

0.72. 

1316 You are not of Op1l11On, that even if the T. lieek, 
school III J ennyn-street were made more com- Esq 
plete, you would have a much greater number of 4 M --;Sf 
students ?-I have no data, to go upon, but 1 By 
fancy the 1I1crease of students has not been 
very great 111 Dubhn. 

1317. But that IS qwte a recent mstitution, is 
It not '-Yes, 1 beheve the students are few, a.nd 
I do not see that there would be anythmg to at
tract a. greater number of students 111 makmg 
J ennyn-street a college of sCience There is 

one great want With us, namely, a house 111 wmch 
the studenta should reSlde and be taken care of 

1318 You mean a house 111 the nature of a 
boardmg-house?-Yes; a person WIll ask now, 
" If 1 send my son up to town, who IS to take 
care of Jum, or look after mm ? .. and we have no 
answer to give. 

1319. You are at a disadvantage in that respect, 
as compared With King's College, then 1-Yes, 
Lng's College and UDlverslty Colle~e. 

1320 In winch the masters receive pupus 111 

theIr houses ?-Yes, there IS a hall at Umverslty 
College 

1321 Mr. Lowther J How is that managed in 
Pans, do you know ?-I do not, but 1 thmB. that. 
the evu mIght be rememed At tlus moment we 
have an apphcatlon from the mathematical master 
at WoolWich, who would be happy to receive 
students mto hiS house, and give them a ~eneral 
supenntendence, but he hves some httle distance 
oft, and he would not hke to go to the expense 
ofremovmg to London, though he would,of course, 
do so if the plan succeeded The teacher of 
mechamcal drawmg, Mr Edgar, who was an 
artillery officer, and who now belongs to the 
church, and IS head master of a very large school 
at Sheen, has given the whole of thIS subject a 
great deal of thought, 1 beheve 

1322 Mr AkTO!fd 1 Would it not be pOSSible 
for Inm to receive as lloarders some of the ptipus 
from Jermyn-street 1-1 twas, 111 fact, the sugges
tlon of Jus brother-m-law, who IS the professor at 
WoolWich, whom 1 have JUst named. 

1323 Cha.rman] In fact, there 18 ouly one of 
your teachers who IS hkely to recClve puptls?
There IS not one who 18 111 a p081tlon to receive 
them 

1324 Mr. Read] WIth regard to the geolo
gIcal survey, do you now slIDply map the mllleraJ.s,. 
or do you take any account ot the superfiC1al de
pOSlts ?-W e used sllDply to map the formations. 
but last year the Duke of Buckmgham ordered 
the superfiCial beds to be mapped, and It 18 now 
bemg done, of course that makes the work very 
much longer and much more chfticult. 

1325. But how do you do that, do you have 
a senes pf maps, or are the superfic!al beds and 
the prllDary strata showh on one map ?-That 18 

at present under dlscussion, we have not got the 
means yet of dtstmgmshmg both on one map; It 
IS very difficult, especially where the maps are 
very much pnnted over, or shaded, 111 mountamollS 
places. at present we have ouly pubhshed one 
map of the kmd. 

1326. A map of what dlstrlct?-I tJunk It i& 
BucklDghamsJure, the dJ.strlct III wJuch the Duke 
of Buckmgham hves 

1327. Are you g01l1g on With this survey in 
that way ?-Weare ordered to contmue it. 

1 '128. And you will take notice of those super
fiCIal dep08lts III future maps 1-Yes, 111 fact, the 
survey 18 now progr6!!Smg on that ground. 

1329. Of course these geological surveys will 
K be 
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T • .BeeTa, be of eome servtee to sgnculture '-It 18 pre-
Esq. cisely Wlth the view of making them agricultural 

)(;-;868 maps that tIllS is done. 
f Y • 1330 Do you analyse the 800 P-N o. 

1331. Cha,"""n.] .Are many of yOUl' pnplle 
employed on the survey?-.A great many are on 
the survey, and m India or .AUlltraIia. 

1332. Then, 80 far as that goes, students are 
prepared for tbetr work In tIus mmmg 8chool 1_ 
The IDlning school hJlll been of great advantage 
to the survey 

1333. Can you trace the peI'80nS who have 

been aent up to you from the Inland Revenue 
Dep&rtment?-They are sent. WIth the 'pecJal 
VIew of becomlO~ analysts to the department, WIth 
a VIew of detecting adulterettons both chemlCl\lly 
and IDlcrollCOpicall y. 

1334. And you b&ve IU of those officers always 
1D yoar 8chool ?-The department sendsLlt every 
year; they used to send 10. 

1335. I. there a BUffiClent demand for 80 lDlUly 
as that P-They have a large laboratory WIth a 
great number of assurtants 1D the Revenue De
partment. 

JOHN FREDERICK ISELIN, Esq, called m, and EXlllll1ned. 

J F. Zulus, 1336 (,'hairman 1 You are one of the .Assts-
Esq taDt Inspector. of tile SCIence and Art D~art-
-- ment, I beheve 1-1 am an Inspector of Local 

Schools. 
1337. Your dutles, I beheve, are to go and 

lOsped the schools In "1tu in the country? - Yes. 
1338 Do you VlBlt those schools at the penods 

when the exammatlOns are beIng held ?-The 
examlDatlOns are held dunng the month of May. 
I am 1D the habit of gomg to IDspect them when 
the e",amlDatIOns are being conducted. 

1339 Durmg the remalDder of the year how 
do you employ your tune 7-1 employ my tune 
dunng the remamder of tbe year as mspector of 
schools beSides 

1340 That is to sa" you attend during the 
tune when IDstruction IS being gtven ?-Yes 

1341. D068your mspe<ition extend over the 
whole of the U mted Kmgdom 1-It has done so, 
over the whole of the Umted Kingdom. 

1342 But there IS another mepector, is there 
not?-There was anothel inspector, Dr. SIdney 
of Dubhn; we diVIded the work between us, but 
now Dr Suiney 18 made Secretary to the Col
IeEe of SCIence 

1(143. The whole of the schools in the cO\1ntry 
are subjected to your VISIts 1-Yes, but the new 
arrangements are not qlH.te perfect yet. 

1344. But, lD practice. has any hue been drawn 
between the dlstnct VISIted by you and the dls. 
tnet ViSIted by Dr. SIdney 1_ None. 

1345 You VImt LancJlllhlre, I beheve 7-
Yes. 

1346 Yorkslure, also '-Yes. 
1347 .And alBo the London thstricts?-Yes, 

all the London dlstncts, and every dlstnet e",
cept. perhaps, Ireland, wluc1t- I have not VISIted 
So much as Dr. SIdney 

1348 Scotland 1-Yea. 
1349. Speaking broadly, can you say in wb&t 

parts of England you have found that there has 
been the greatest sympa1hy WIth the mstructron 
¢ven lD connection with the SCIence and.Art 
DepartmentP-I thmk the two prinCipal dlstncts 
where our .cience instructIOn is most approomted 
are those in tbe neIghbourhood ofWoolWlch, the 
classes bemg cmefly attended by artazans from 
the .Arsenal, and the South Lancaslure <he
tncts, of wwch Manchester 18 the centre. 

135£) East Lanca.slnre too, I suppose 1-Yes ; 
takmg m LIverpool 

1351. The whole of South Lancashire and the 
North of Cheehire?-The whole of South Lan
casillre and the North of Cheshire 

1352 Have yO\1 patd any attentlon to what 18 
bemg done in elementary science instnlction to 
adults in other distncts? I mean do you know 
whether there are any dlstrIcts wluch. had not 

put themselves 1D commuDicstlon with South 
Kensmgton, bnt wmch are glvmg sClene& lD

structlon apart from such connectIon, referrmg, 
now, cmefly to artJzan instrnctlon ?-N 0 l none 
have come across me at all 

1353. But do YOll beheve that any such lD
structlOn of Im.portance is belDg gIven, apart from 
South Ken.mgton 1-1 cannot call anythmg to 
mmd, except that I beheve m Owen's College 
some few artlzans are awnttted, but It 18 an ex
ceptIOnal CllBe 

1354 Are they adulItted lD addition to their 
nsual students 1-Yes, in additIOn to thell' usual 
students 

1355 We have been told that, In Yorksmre, 
very much lesB 18 bemg done tban In Lancashire? 
-I am uot aware that any mstruction 1D SCIence 
IS gIven ln Y orkehlre at all, apart from our 
schools. 

1356 • .And It 18, therefore, In connection WIth 
your schools? - It IS 1D connectIOn With our 
schools up to tlus moment 

1357 Except Haluax, you could not speak at 
any other town 1D YorkshIre where much 18 
bemg done 1-HalUax and Huddersfield, but 
they all come under one teacher, who IlVes at 
Hudderslield, Mr Jarmam. 

1358. What has been lu.e previous career ?-I 
beheve he was ongmally a natlonal school 
teacher, but, at the tune the leVised code was 
estabhshed, he dId not find It SUIt hIS convenience 
to carry on lu.e profe881on as a natIonal school 
teacher, and he took up SCIence teachmg 8mce 
theu he has estabbshed wmself as a chemIcal 
manufacturerm Hnddersfield 

1359. Had he any speCJSl preJlaratIOn for 
SCIence teachmg 7-1 beheve that he WIUI en
tirely self-tramed. 

1360 You know most of the science teachers, 
I suppose ?-Nearly all of them. 

1361. Have many of those received a special 
trammg for the teachmg of SCIence ?-N 0, very 
few of them, except those who as e>tWbltronera 
are now attending the School of MInes , 

1362. Do you know how many of those there, 
are, speakmg approxinlately 1-1 can hardly tell 
yon; but I should say about half a dozen 

1363. Out of nearly 200 who are teachmg at 1 
those schools 1-Yes; that is to say, those who 
have reCClved tramed instruction m scIence l a 
great many of the 200 were teachers before or 
course, some of them have an aptItude for 
teachmg • 

1364 Bnt they have not reooived any special 
teachmg lD SCIence in any institution, ~xcept the 
emall number you have named ?-E>tcept JUst a 
few. The number of instJtutWJljiI where they 
conld receive a special traming18lDdeed very small 

1365 UnIe.es 
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1365. Unlesil they have beenmJermyn-etreet, 
you may almost presume that they have not been 
anywhere? - Yes, I thmk so. Some of them 
may have taken degrees m SCIence, at the UIU
versity of London. 

1366 Are-there many of thoseP-FIve or 
SIX, perhaps 

1367 Batchelors in SClence, perhaps ?-Some 
of them are doctors. Dr. Bn-kenhead was, for 
mstance, who IS dead. 

1368 Are there any other Doctors of SClence 
who are teachmg at thIS moment ?-No, but last 
year Dr Blthell was teachmg at Hackney 

1369 Had he any other occupatIon ?-Yes, I 
thmk he was m a house of busmess m the City. 

1370 Who IS the teacher of sCIence at the 
Midland Institute m Bll"IIllllghanl ?-Mr. Wood
ward 

1371 He Willi a Batchelor of SClence of the 
Uwvel'sity of London ?-Yes, I beheve so. 

1372 Have you found ill general that those 
gentlemen who have had tlus speCIal tra.wmg In 
sCIence lU the U DIversity or In Jermyn-street 
llJ.'e Bupenor teachers of sCIence to those who have 
not been so illstructed? - No, I do not thmk 
so 

1373 They may know more SCIence, I sup
pose ?-They may know more SCIence, but that 
does not necessanly gIve them an aptItude for 
teachmg One of the most successful teachers 
we have had been a common mechawc, he had had 
no expenence lU mstructlon at all untll he took 
th1S up. 

1374 But he had not taught before1-He had 
not taught before 

1375. He had not even been tramed as a 
teacher ?-He had not been tra.wed as a teacher 

1376 Tpen:lf any special mstructIon were to 
be given, you would tlllnk It ought to 1Ilclude 
illstructIon In tea.chmg ?-I should not hke to go 
so far as that. There IS no doubt, I thmk, as a 
geueral rule, that the best teachers we have llJ.'e 
those who have been natIonal schoolmasters, and 
have had expenence lU gIVlUg mstructIon, but I 
would not shutout others who have not had such 
experience on that account. 

1377 But,If men were to be sl?ec,ally tramed 
for sCIence teaclnng, you would thmk It deSirable 
that they should lecelve mstructIon m teaclnng, 
would you noH-Yes, 1 thmk upon the whole-I 
should conSIder It desn-able 

1378 You would consider that almost of more 
importance than any very great scientIfic acqUJre
ments, perhaps?-Yes"I tlnnk almost the first 
thmg that I should hke for a teacher would be 
the power of teaclnng 

1379 In pomt of fact, If the science instruc
tIon m one of the trrunmg colleges, such as that 
at Chelsea, for mstance, were tolerably advanced, 
you would prefer such en mstltutlon for trruwng 
masters to such a school as Jermyn-street, m
&tructlon m teaching bemg gIven m one and not 
m the other ?-There is one tlung more to be I!8.ld 
about the teaching of sCIence as apphed to mdns
tual manufactures. If we rely on tr8.lWDg col
leges and tramed teachers, we do not get those 
who have suffiCIent knowledge m manufactllres 
to apply the SCience which they know; that IS 
why I tlunk it 18 adVIsable to get as teachers those 
who are themselves employed m manufa.ctllres 
or have a practical knowledge of them. -

C 
1380 Then what would you say to Owen's 

ollege m the heart of a great manufacturm .. 
distnct where the pupu under trrunmg woula 
have an opportuwty at the same time of- coming 

072. 

iUlto contact mth practIcal men and 'IIlSltmg tl!!lJr J. F l",l .. 
works ?-That would be one of the best prepara.- Eaq. 
ilons that 11e could have for becommg a gooc1 and + May 1861 
effiCIent teacher. 

1381. So far, you would say that Owen's 
College would be a better school for a teacher 
than Jermyn-street, or any eXlstu\g mstltutlOn lU 

London?- Yes, I should gIve It the preference, 
because of.ts more unmewate connectIon WIth 
manufactllre. , 

1382. With regard to the pnpIls who are not 
mtended to be teachers, would 1t also be of 
adventage to them to be taught m an mstItutioll 
Bltuated m a manufacturmg dIStrIct ?-As far as 
applIed 1ICIenCe goes, undonbtedly It would. 

1383. Have yeu lllqUJred at a.ll mto the 
facilitIes winch now eXist m connection WIth 
SCience schools, forestabhslung day-elasses where 
they do Dot eXISt atJresent. I mean where 
evenmg instructIon 0 y IS pow gIven, how far 
13.0 YOll tlunk It would b~ pOSSible to attach syS
tematic day schools to the eXistIng sClenee 
schools ?-That would depend m a grea.t measure 
on the class of pupIls you WlBh to get. 

1384 Boys of 15 to 18 years of age?
If they were artlzans or employed In manufac
tures m any way, it would be almost unposslble 
to get them to attend day schools. 

1385. But I am tlunkmg of iaboratones and 
cabmets of illstruments fol' teaclnng natural 
sCience 1 are there many laboratones for expe
rimental mstructlon ill eXIStence winch might be 
made useful durmg the day tlIlle, a.a well 118 at 
mght ?-A great many could be made useful In 
the day tune, If you could get the proper class 
to attend, but 1t IS only pupIls of the IUlddle 
class who would be able to attend. 

1386. But there are many schools possessmg 
apparatus and laboratones, winch are now only 
used for artlzans m the evenmg, but winch 
IDIght also be used by the middle classes 11l the 
day tlIlle, are there not?-There are not many 
oonnected WIth South Kensmgton 

1387. CaD you mentIon any?-The Midland 
Institute at Bn-mmgham has a very good labo
ratory, and that IS open on Saturday afternoons 
for practlcalmstructlOn m analysIs 

1388 They give mstructlOn for SlX or eight 
hours ?-About SIX hours. 

1389 Can you give any other ~xample ?-I 
do not thmk that 1 know any other 

139Q. Is there none at .oldllam ?-Yes, but 
the laboratory IS small, and not much used, m 
fact, I do not tInnk they make use of It at all, 
and there lire ouly three or four pupus who at
tend the ews 11l cheIDlStry, that subJ ect does 
not bear at all on the manufactllres of the wstnct. • 

1391. And at Manchester, except at Owen's 
Collegll, there IS notlnn~ of the loud, IS there ?
There are some small Classes in chemistry in the 
neighbourhood, there IS a school at the Me
chalucs' InstItute, but that has no laboratory. 

1392 There is, m fact, no other m eXistence 
except that of Owen's College?-There 18 a 
laboratory at HalIfax, m the W orkmg Men's 
College and one at the Bntlsh Trade School 

1393 Is mstructlon given there dunng the 
day to the Ullddle class of students ?- I think 
not, but m the evenmg there is instructIon given 
to an artizall class. 

1394. Companng the laboratory of the Mid
land InstItute WIth other chemIc8J. laboratones 
winch yon know, would you say that that was a 
good laboratory?-Yes, 1 should say It was a 
f8.lr laboratory; It is situated qUIte at the top of 

x2 • 
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J. F. lul"" ~e house, which is perhaps the ouly objection to 
:&q. It. 

1395. But sufficient instruction in analysis 
4 May 1868. could be gIven there?-No doubt 

1396. And 18 gIven there on Saturday after
noons?-No doubt. 

1397. Comparmg that laboratory wlth the 
laboratory of the Royal College of Chemisb:y m 
Oxford-street, whIch 18 the best?-I do not know 
the laboratory of the Royal College of Chemis
try In Oxford street. 

1398 You know, perhays, the laboratory at
tached to the Trade Schoo at Bmtol ?-That is 
a very good one. 

1399 Do the wddle class of students avail 
themselves of that laboratory ?-No, not at pre
sent, they have started a mmmg school there In 
connectIon 'WIth the Trade School, whIch must, 
from the fees they charge, be attended by 
students of a higher soclal pOSltIon; they will, 
of course, use the laboratory In connectIon WIth 
mmmg studies. 

1400. Is there any metaIlur~,cal laboratory 
in the country?-None, except m J ermyn-street, 
that 1 know of. 

1401. Have you Vl8lted the north and the 
llorth-east of EDgland at all?-Yes. Newcastle 
and Gateshead 

1402. What instruction in science is given 
there ?-Very httle mdeed, untJ.llast year. We 
have only got two classes m that dlStrlctnow, one 
at Gateshead aDd the other at Aln'WIck. We 
used to have one at Newcastle; but the teacher 
left, and It was not reVIved agam. 

1403. Have you had any commumcatIon Wlth 
the North of EDglaDd lDstltute of Mmmg Engi
neers on the subject of sCIence lWItructIon ?-N ot 
that I am aware of. 
. 1404. There was a wrung school at Wigan, was 

there not 1-Yes. 
1405. Can you tell us aDythmg about that?

It was ongmally started, I t1nDk, In 1858 or 
1859; but It dId not seem to meet the wants of 
the populatIoD l'he inhabltants of WlgWl are 

~nerally colliers, and the lIDlonnt of elementary 
education they possess, 18 very mnaIl; I was of 
opmion when l first saw It that the school ltself 
wonld never be a successful one, although the 
teacher was an nncommonly good ODe. 

1406. Who was the teacherP-Dr. Dalen
head. 

1407. Then one of the obatacles to the success 
of that school was want of pnmary education 
m the classes for whom It was deBlgned!
Yes 

1408. Is that a senoUl obstacle elsewhere p_ 
In a great many instances. 

1409. You find that there are certain subjects 
whIch It 18 almost useless to attempt to teach, 
because the people are not suffiCIently advanced 
m prImary educatIon?-Yes, to a certrun olll8s of 
Jlupils, for example, mathematIcs would be out of 
the questIon to the maJonty of workmg men; 
they are not m a positIon to oompreheDd a rigid 
mathematIcal proof, or even to nnderstand the 
meanmg of a lll8thematIcaI furmula. 

1410. In fact, but very few of them can work 
aD ordlnary sum m aritluD.ettc, can they?-I dare 
say It 18 so; but I do not come across subjects of 
that order. 

1411. Then with regard to the pupIls who are 
taught ill those schools, does any great portIon of 
those oonsIStof bond /ide artIsans ?-Yes, m some 
cases, Ulldoubtedly a large portIon of them, espe
clally m those places where the draWIng subjects 
are taught, descnpbve geomeb:y, and mechaDlcal 
drawillg, whIch are, of couree, a great beDefit to 
a man employed In a lll8chme facwry; m fact, 
practIcal geometry, to a conslderable extent, 18 to 
a worlong man what mathemattcs 18 to a more 
educated man, but we are very far behmd the 
French m practical geometry • 

1412. Is that from the want of good techDlcai 
books P-Yes, partIally, no doubt, the subJect 
never haymg been unbl lately thoroughl1. In
vestIgated In EnglaDd so as to be made available 
inteachmg. 

Dr. JOliN PERCY called in; and ExamIned 

Dr.J.PerClJ. 1413. Cha.rman 1 You are Professor of MetaI-
_ lurgy at the Royal School of Mmes, are you not? 

-Yes 
1414. How 10Dg has your class been in exist

ence ?-Smce 1851. 
1415. The illstructIon in metallurgy is given 

in connectIOn WIth the general course of the 
MuuDg School, is It not?-Yes, some studeDts 
come expressly for that alone; but stJ.il I can 
state that it is gIven in connection mth that 
general course 

1416. H~ve lOU many students who come to 
you for mstmction In metallurgy who do Dot at
tend the general courses 7-Yes. 

1417. That mstructIon of yours, I beheve, is 
gIven chiefly in the laboratory ?-Partly by lec
tures, aDd partly In the laboratory. 

1418 The instructIon given by lectures I SDP
pose they wonld have in common 'WIth the other 
students ?-Exactly. 

1419 Is the laboratory practically confined to 
specIal students, or have you also many lll8trICU
hted students who attend the laboratory ?-That 
sectIon which follows the met.illurgtcal dIvisJon 
attend at the laboratory practIce, but we have 
many others who do Dct belong to that sectIon, 
_aud who are only occasIonal students 

1420. Wlth regard to those who are mameu
lated students, and attend your regular OOU1'8e, 
do they pay separate fees for the regular course? 
-Yes, but It must be clearly unde1'8tood that 
the Government IS not at the sole expense of 
that laboratory; they flDd the place, and they 
find the fuel; but all the workmg expenses, even 
to the attendant, are paId out of the fees of the 
students 

1421 Then, even with re"ard to the exhl
bltIoners, If they attend the "};;boratory course, 
tbey would not be free of that course nnle.., tbey 
pBld the fees ?-Certainly not, otherwISe I shouM 
have to }lay the expenses mysel£ 

1422 Would a poor student be compelled to 
pay the fees then ?-In speclal cases I have re
mItted what excess or surplus there is In the way 
of net profit. 

1423 But that wonld be in yoar discretIOn ?
entIrely 

1424 In fact, a poor student, althongh free of 
the School of Mmes, would not be free of your 
laboratory; and, 1 presume, not free of the labO
ratory of the College of ChemIStry, In Oxford 
street ?-Certamly Dot of mme; and, I belIeve 
lIot of the other. 

1425. Will you inform the CODlllllttee "lmt IS 
your 
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your course of instructIon m and out of the labo
ratory ?-My functIon IS to dehver a eertam 
number of lectures, winch must not be fewer 
than 60, and they generally amount to between 
60 and 70. Then the other part IS the laboratory 
instructIon, for whIch I am responsIble, and that 
IS the only part m winch we really can teach a 

, practIcal art, that of assaymg. Assa.ymg can be 
taught, and IS taught, In that laboratory as prac
tIcally, I belIeve, liB In any other plaee In the 
kmgdom. 

1426 I suppose the lectures cover the theory 
of metallurgy, that lS to say, you gxve lectures on 

"the prmclples upon winch the extractIon of metals 
.lS founded ?-Yes 

1427 But do you also profess the mode m 
wluch the operatIons are carrIed on In manufac
Itorles ? - Certamly , I descrIbe them Wlth liB 
much detatlliB I can, or, liB I consIder necessary. 

1428. You teach the technology of metals, In 
fact ?-As far liB It can be taught; assaymg, I 
mamtam, can be taught practIcally, and It lS 

¢aught there 
1429. Talong, for example, the smeltmg of 

'11'on, you would Instruct lOur pupIls xu the me
thods winch are pursued m varIOUS localItIes, xu 
.order to obtaIn the desired results?-Yes l I' 
must give the student who came to that course 
credIt for possessIng a conSIderable amount of 
chemical knowledge, the first tlnng I have to 
do, lS to establIsh the data to be applIed In 
elUCIdation of the phenomena, I have then to 
,([escnbe the speciM processes and apply the 
data, winch I endeavour to lay down In the first 
xustance. 

1430. And you do that, both histoncally and 
.practlcally?-Both. 

1431 You conSIder It necessary that YOUI 
pupus should be taught what has been done, and 
what has been attempted, and proved Impractl
cable, and also what is bemg done xu the best 
manufactunng establIslunents ?-Certaxuly, It 19 
one of the most Important pllrts of my functlon 
to show what haB been atteml?ted, but WIthOUt 
success, m order that the tellching may serve as 
a wanlmgfor the future 

1432. You do not tlunk It would be sufliment 
to teach the prmclples upon winch the processes 
are founded, but you also teach the processes 
as they eXlSt?-Y es; that lS to eay, I descnbe 
them liS best I can I need not tell the Clnurman 
.of tins COmmIttee that the processes of metal
lurgy can only be learnt xu the proper sense of 
the term by actual inspectIon at the works. 

1433 But the mstructlon winch you gxve is 
suffiCIent to enable the 8tudents at once to com
prehend the process when they see It in actual 
.operatlon?-Yes; the phenomena winch take 
plaoe in anyone process, or In any senes of 
operatlons whIch constatlIte that one process 

1434. If you were to confine yourself to prin
CIples WIthout ulustratang them by the detaIls of 
what is bemg done In praotIce, your pupils 
would find themselves at fault when they went 
into any metallurgloal work ?-Yes, It would be 
ImpOSSIble without gxvmg that kind of detaIled 
mstrucnon to oonduct such a course With any
tlung lIke satIsfactaon-lt IS not only the metals 
that we are oonoerned Wlth-we have first to 
deal with the general pnnoiples of metallurgy, 
and then to treat pretty extenSITely of the fuel 
which IS used, winch at the present day is on61 
(If the most unportant parts of the whole oourse. 
I mean With regard to Its economy' then we 
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go into furnace and- other matenals winch ale Dr' J Percy 
used m metallurgical constructlOns; then I take --
metal after metal, descrlbmg, first, the so-called 4 May 1868 
metallurgIcal chemlBtry of It, and afterwards the 
mode of treatment m other parts of the world as 
well liB In tlns country 

1435. With regard to the chemIStry of metals, 
do you teach that yourself, or IS It the provmce 
of a separate professor ?-To a certaIn extent I 
do teach It, but It ought to be, and It lS, the pro
vmce of a separate professor, If I were to attempt 
to teach It thoroughly, the course would be ex
tended to three or four tImes Its length 

1436 You assume, m fact, that a certam 
amount of chemIcal knowledge IS possessed by 
your pupIls ?-Yes, metallurgy lS, to a large ex
tent, a branch of apphed chemIstry. 

1437 When your pupIls come to you, do you 
find that th~y are tolerably well prepared?
Pretty well; but they vary very much m that 
respect. • 

1438. Have you yourself a preparatory course? 
-No, I have not, they are not compelled to 
take chemIStry at our instItutIon, they may get 
It where they hke • 

1439 WIth regard to your formulre, do you 
find that your pupIls With an adequate knowledge 
of mathematIcs come to understand them ?-Yes, 
but I WIsh to say that I deCIdedly object to the 
varIety of formulre winch eXISts m the present day 
among chemISts, font lS a source of great confusIon 
ChemIsts have three or four sets of formulre, and 
the effect 19 very much hke that of havmg several 
dIfferent comages eXIstang m a country at the 
same tune, one of the greatest wants of the 
present day In chemIStry lS a general concurrence 
as to formulre. • 

14.40. With regard to maclllnery as applIed to 
metallurgy, do you profess that also ?-To a 
lImIted extent, but that IS almost specIal, and It 
lS a thIng that we ought to have taught m a much 
more systematIc way-not only m reference to 
metallurgy, but to mlDlng, WIth speCIal descnptaons 
of those machmes that are used m =g and 
metallurgy; that, m fact, IS very much wanted. 

1441. In Jermyn street there lS no professor
ship of that, is there?-No 

1442 You would find it ImpOSSible, even if you 
possessed the knowledge, to combine that With 
your own course of Instructaon, I suppose ?-I 
do not thInk that, but I do not possess the know
ledge. 

1443. But would it not increase your labour to 
such a degree, that you WQuld be phySIcally un
able to carry out the course ?-No, there would 
be no ph:!,SIoal IImdrance 

1444. But It is not to be expected that a man 
who 18 a thorough metallurgISt should know 
that to6, is It ?-He is perhaps supposed to know 
all that, but I do not know It myself; m metal
lur~oal works you are aware that mechanical 
engmeering lS Included. 

14.45. You do not conSIder that specially your 
subject. however ?-No, I do not. 

1446 But you thmk It lS deSlrBhle that there 
should be a professor of mechanical engineenng? 
-Yes; With specIal reference to mmmg and metal
lurglcal maclunery, both. I lay great stress 
upon that. I tlnnk you should luive such a man 
as they have got at FreIberg. 

1447. Because mmmg and metallurgy are the 
speCIal subjects of your mstatlItJ.on?-J ust so 

1448. BeSIdes your matrlculsted stlIdents, have 
you some students V1S1t.lng your laboratory?-

E3 We 
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Dr J.Perev We are generally full, and we baH frequently 
- had apphcatlODS wluch we were unable to receive. 

4 111a,.1868. 1449. How many students will your labor ..... 
tory take ?-Ten, at ilie most. 

1450. Do they generally stay WIth you for a 
conSiderable tlme ?-One will remam a month, 
another three months, another 8lX months, some 
of them want specml howledge, It may be m as
eaymg :Iron, or aasaymg copper, or aBsa.ylDg 
suver ore, and tlIen we adapt ilie mstructlon as 
far as we can to the specml reqlllrement. 

1451 I suppose those students are ordmaruy 
adults ?-8ome are adults, but some are not, I 
may add. tlIat the hat which I have handed lD to 
the Chl\lrlllan Will gl ve an accurate account of 
the lond of men that we have had at our school, 
theIr destlnatlODS, and so on. 

1452. I find lD tlus hat, that some of the stu
dente are put down as Vl81tmg ilie laboratory- for 
a very Bhort tlme only?-Yes, some of them 
Visited It for a short tUDe only; they are gomg 
out, perhaps to the coloDles, or on some foreign 
tour, aud they want to obtam somespecuu know
ledge In a Bhort space of tlme. 

1453 Do you fiud that those men receive any 
materml benefit from the mstructlon they get 
from youP-It depends very much upon the man 
hunsclf aDd lus prevIOus bablts, If you get a 
man tra.med 1D chemical manlpulatlon and dex
terous at It, it reqUires a comparatIvely small 
amount of practlce In tbe metallurgtoallaboratory 
to ~nable him to succeed perfectly, but sometlmes 
you Will get a man who will devote a long penod 
of tune to the study, and he will do nothmg after 
all, whue others pick It up With great rapidity. 

1454 Of course It IS UIlposslble for yon to 
• Impart any systematIc instruction to those who 

remam With yon less thaD. a year? -If they take 
thl) whole course, we devote our tlme m the labo
ratory specially to the art of assa.YUlg, for that is 
what we find students most reqlllre; they obtam 
In that way mformatlon wlnch they can apply to 
their own pecuntary advantage, and ilie advan
tage of theIr employer&, so that the laboratory 18 

to a large utent an assay laboratory; and If the 
students stay long enough they are taught the 
modes of assaymg all metallic ores and all neoee
sary metalhll alloys. 

1455 Do you recommend those students to 
attend your lectlIre COurses ?-No; some of them 
who come up well mstructed lD chenustry do 
not reqUIre it, we find the state of preparation 
extremely dUferent. 

1456 But for the matnculated students, or 
such as mtend to be matrIculated students, would 
It not be deslTable that iliere should be some pre
paratory course wluch should put the students 
nearly all on a level as far as pos81ble ?-1 must 
assume that the1 have that preparatory l11forma
uon, they are lnstructed m cheIDl8try by lee
tures or oral tellclung, as well as laboratory teach
mg. before they come to me. 

1457. That mstructIon 18 gIvell m the College 
of Cbemlstry, of conrse 1-1t may be glven there 
or elsewhere. there IS no hmitatlon. students 
may go and get those subJects up elsewhere. 

1458. You lind that many of them come up 
who are very well prepared to reOei'l(e your in
struction, do yon 1-Very well prepared mdeed. 

1459. Dis! you m practlce know the locahnee 
wbere your\j!tudents have receIved that preVlOUB 
mstrucnon ?....,.No, I have not gone into that. 

1460.' Without ~omg through ilie list wluch 
you have handed m, are yon able to 88y that 

\ 

there 18 much demand for mea traIned ur thiS 
way for employment m the country, or more de
mand than iliere was fonnedy 1-1 remembe
there was " tlme, say In 1850, when I waa «>n
tUlually III metallurgical works m South Still
fordslure, and scarCely an IrOn work In th. 
kmgdom had the assistance of an expenencf!<1 
chemUlt; whUe now I tlunk I may eay that' 
almost every large lfOll work m the WH'erent 
parts of ilia country has Its own ohem18t-a well
Instructed man, capable of makll)g assays, and 80 
forth. I remember a tlme when an ITon-roaster 
would have ndlculed the notIon of IUIsaymg U'OD 

ore, and have been qUite Ignorant of the term 
" analysIS,» now you lind that mvestJgatlODS 
are made at all our large works, and IU many 
cases wlth ilie best results. 

1461. The late Mr. Samuel Blackwell gave a 
great unpulse to that subJect, dId he not ?-Yell. 

1462 TaJong lead and oopper emeltlng works, 
does the same hold good 7-Yea, one of the 
largest works ID the hngdOIl1 have now a manager 
at theIr works who 18 a mo&t able man, and who 
was formerly e~aged m my laboratory. 

1463. You think, on ilie whole, that 8olenti6e 
knowledge 18 much more ap!>reOlJ>ted m metal
lurgtclLl estabhshments than It was 8 few year. 
ago? - U DIn1stakably so, sometimes we have ' 
receIved apphoatlons that we could not resIJODd 
to, all our really good men have found Situations" 
and 80me in pomt of money are domg much 
better than theIr teachers. 

1464 Formerly, lOll found that your best 
men were compelle to go abroad to find Situ&
tlons, dId you not ?-Smce the estabhshment of 
the school, the demand for 8uah men haA! been 
grOWIng, but I thmk you will find from the hst 
that many of the men are abroad. 

1465. Have you any expenence of ilie French 
Ecoles Centrale dee .Arts et Manufacturea ?-No 
personal expenence. I know the men by cor-, 
respondence, there 18 an .A.m.encan Technolo
glcal In.tltute, formed about two years ago, 

1466. Where 18 that?-I forget where. 
1467. Is It 1D a <hstnot wllere metallurgtcal 

works are extelllllvely carned on 1-1 do 'I1ot 
remember 

1468. Do you tlnnk it would be any feat 
advantage If 8 school of the descnptlon 0 the 
Jermyn·streetsohool wereestabhshed m aIDlwng 
dIstrIct, or smelttng dIstl'lct lDStead of London? 
-DeCidedly, but it depends upon what !OU 
want to aclueve by so-called 9C1ence InstruCtlOn. 
Is It workln~ men pure and sUllple you want to 
teach, or is It foremen and leadmg men lD such 
eetabhshments. 

1469. For the moment, we will confine our 
attentIon to what you mIght call the officere of 
large works, IDJIJlllg'erB and foremen 7_ There are 
many of those men who cannot aftOrd to come to 
London to obtam ilie mstructIon they could get 
here. we have had IDJIJly men of that class from 
drlferentworks; some have oome tWIce at IDterv,", 
of 8 year or two, they have come from the works 
dlrect and remamed With us three months, four 
months, or S1X months, commg from lead works 
or copper or other works. 

1470. Would you recommend BlfIDlItgham 01 
Merthp, 118 a better loeahty for snch 8 school 
thaD Jermyn-street?-B1l"IIllngbam reqmres, 1 
should say, much more speetal knowledg. 
.of chelUlStry thau 18 supposed; the tradea 4> 
Bll'Illingham wlnch depend on chemtBtry ru:. 
numerous and very lmportant; it is not 110 mud 

tlI 
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tbe stnctly metallurgIcal work winch 18 carried 
on m Bll'IIllllgham, for thell' manufactures are 
vanona, 1 may mennon the manufaCl'ture of 
glass, of soda, of tartarIc 8Cld, &c The tn.des 
there are elnefly dependent Oil mechamcal ap
plumces, still we have sUver refinenes there, and 
other metallurgIcal works. 

• 1471. When 1 sBld BlI1Jll1Igham, 1 was tIunk
mg clnefly of South Staffordshlre?-When you 
have got an old Il'OIl d18mct WIth old furnaces, 
where fuel 18 becommg exhausted, and the 
Il'On ore too, It 18 very chfIicult to mduce men to 
layout money m accordance WIth new Ideas; 
but It has heen done, and m the case of the 
Earl of Dudley's works espem.aIly. 

1472 Then let us take the Cleveland. dIStnct, 
winch 18 comparatively a new one, do you tIunk 
that a school of metallurgy would be a very great 
advB1ltage to that dIStrlc1>?-1 thmk that a school 
of that kmd would be a W'eat advantage m ever,Y 
great metallurgIcal chetrict. 

1473. But, still speakmg of foremen and 
mBllagers, do you thmk fuat a school of that 
kmd would be more ava.tlable m such a dISmct 
as 1 have been speakmg of than the school m 
London ?-1 do not know that It would, It de
pends entIrely on the class of men and the means 
of those men. If you all ude to foremen, and 
people of that kmd, then, of course, ~t would 
be more useful m such a wsmct than m 
London. 

1474 Then, With regard to foremen ~d peo
ple of that class, you consider It Important that 
they also should reC81ve mstructlOn of a sllndar 
kmd P-It 18 very important that those men 
should have the means of acqwrmg the elemen~ 
tary knowledge winch relates to thell' partacular 
vocatlon-ehemlstry, phYSICS, and so on, but I 
would not attempt to teach them too much; 
above all tIungs, 1 should coDSlder the dllfu
BIOn of a number of cheap and thoro~hly 
good text books on the sCiences of their VarJOUB 
arts of the utlnost Importanoe. That term, 
sCience of art, 18 very much mISunderstood, and 
1 will, With the perDllB8lOll of the COmmittee, 
exjllam what I mean when I use It If we 
take, for 8XBlDple, &11y ore, say an ore of copper; 
copper pyrites, winch 18 compounded of iron, 
copper and sulphur, we will sUl?pose that there 
IS a certam quantity of silica m It; the pro. 
blem 18 to extract the copper from that complex 
body by -the agency of heat and &lr alone, winch 
18 done most effectually. That 1& done by 
many operations, not fewer than IIlL Now, 
many_ an expenenoed copper smelter would 
be able to conduct the operation perfectly from 
traditional knowledgl\ and Iue own eltpenenc& 
Without knowmg asmgle phenomenon that occura 
In the course of the operation. A man who 
conducts a metallUl'!!lcal process m that way p0s
sesses Blmply what 'I call empirical knowledge; 
but another man may possess that practlcal know~ 
ledge, and at the same tame be able to explam 
exactlr what takes place m every one of those 
operations. That man haa what I call a solentlfie 
knowledge of the art of copper sm'elting, whlle 
the other has Blmply an emplrlcal knowled<!'8 It 
may be abundantly shown that a man :ho is 
c~ With the conduct of important works and 
has tIlat SClentafio knowledge 18 certam to find It. :r.hly advantageous in gIllll'Chnl!: Ium from m1&-

es, and sometimes ensbhng bun, perhaps. to 
proJect unportant improvements. 

147S. To the advantag!l of Iue artP- Urr 
doubtedly to the advantage of Iue art.. 
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1476. You tIunk It 18 deSIrable that foremen, D~.J, P 
and people of that class, should possess elementary .., 
solentlfie knowledge ofthJS descnptlonl-Yes, I 4 May 1 
thmk they should have the means of gettlng It. 
I tIunk It should be acceSSIble to them It is 
only a few who are raised out of the many that 
we can depend upon after all 

1477 And that kmd of sCientific knowledge 
you think these men could readily obtam only 
1D case the schools were placed m the dIStncts 
where they hve and practice thetr calhng ?-Cer~ 
taully 

1478. Now. the classes m connenon with the 
SOlence and Art Departlnent are mtended for 
teachmg of that descnptlon to persons 'of that 
class, are they not I-yes. 

1479. What 18 your opmlon WIth regard to the 
utility of those classes u.s they elllst at the present 
tame ?-I tIunk they are domg good work, I have 
had to exsmme the 8XBlDmatlon papers for some 
years, and, I find many of the papers are very 
satlsfactory, whlle others sho? very tmpl\rlect 
knowledge; but on the whole I tIunk It 18 8. 
good and substantial work that is being done. 
It 18 very odd to see the varlety of trades of the, 
persons who submJt themselves to be eummed. 

1480. You are apeakmg now of the eX&mlna,. 
tlon lD metallurgy ?-Yes, of course, I eXBlDme 
only m the Metallurgical D.epartlnent. 

1481 Mr. BruceJ What do you mclude under 
that head?-Gener metallurgy, the art of ex
tractmg metals from ores, adaptlng them to the 
VarlOUS Efocesses of manufacture Metallurgy 18 

a muapphed word, it does not mean the wor~g 
of metals, as Its etymology will mwcate 

1482. Cha.rman 1 You mean the conversIOn 
of the metals after t1iey have been extracted from 
the earth?-Yes, metallurgy has nothmg what
ever to do WIth rBlSlDg of metals from the earth. 
The ore 18 prepared by the mmer, and then he 
extracts the 11Seful metal and produces It In & 
form commerCIally valuable 

1483. Then what classes of mstruotlon would 
you include under the term «metallurgy," you 
would, of course, include the chemiStry of metal, 
lurgy ?-Yes, certamly , metallurgy JS, m fact, a 
part of chemIStry. 

1484 And you would mclude the mech8JlJcs 
of metallurgy P-Y es; certamly 1 do to a certaul 
extent melude It. 

1485. In your papers, do you meB1l?-Yes 
1486. Do you set the papers?-Yes. 
1487 And yOll examme them after they come 

up?-Yes. 
1488 1 suppose the number of persons ra

oeivmg instructi!)n m metallurgy m those classes 
throughout the country is ouly siita.ll ?-About 70, 
but thal"..eoDSldenng all tlungs, 18 a large number. 

1489. Do Y0Q. mow whether there are DlOY 
c1a.sses ?-I do Jlot know. 

1490. Is there any large proportion offailures? 
-Yes, a. good many, but there are some very 
good papers, and from tn.des that would aatoDISh 
you,ll. would be C1ll'l0US to have a return of 
those trades, it is.aIl known to the Departlnent,. 
80 that the Return could be eaeliy given; 
every~ p~n who 18 exBIDined 18 known to 
the RegIStrar at South. Ke~n. and such 
a Retllrll would be a. very valuable. or at all 
events a very mterestlng story. 

149L Mr. BMUJtI] Do you mean thaI the 
Committee weuld be oistomshed to find the number 
of per8Oll8 acqwnng the knowledge ofmetallurgy 
whose trades would not appear to have any un-

'Il'" A. ........ .:1 .... +6 
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Dr. J.PerC!I' IDheiliate connection with It ?-Yes, especially 
t at 

- 1492 Do you suppO$e that many of those per-
4 May 1868 sons acquire the knowledge sunply from love of 

the subject, or that some of them tWnk m one 
way or the other It may be made to bear on their 
pecnhar vocatIon ?-1 should say both. 

1493. Cha,rman] .ADd the classes wluell al
ready eXlst you conSlder are domg good work? 
-I do I do not think numbers alone are to be 
taken as deciSIve proof of failure I should lIke 
to have the term fallure properly defined, If you 
have skIlled men scattered throughout the coun
try, as you have now had durIng the last few 
years, thoroughly well-wormed men scattered 
about at our great metallur!rcal works, those 
men become so many j{)c. of light m the mstnct, 
and they are all domg good work. Take a mu
seum, I deny the fact that the numencal attend
ance 18 any proof that a museum IS of use or 
not of use; It IS the few who go to observe and 
get sohd mstrucuon that are the test of the use 
of such an instltutlon. 

1494. You ,mean that one good and capable 
man finding Ius way to North StaJfordshu-e would 
eli:erCIBe an mfluence over the whole of the 
trade of the mstnct ?-Yes, we Ullght say that he 
is a metallurgIcal apostle. I have known great 
good to be done by such men 

1495. Then WIth regard to artlzans, properly 
so called, that IS to say, those engsged m manual 
labour, would Y011 consIder It Important that they 
should possess Bome knowledge of metallurgy?
I tWnk that It 18 lnfimtely more :unportant that 
they should be able to read and wnte and 
cypher 1 do not know that a Sheffield saw
armder would do h18 work any better from 
~nowmg the exact compoSltIon of the steel he 
worked upon. 

1496. Mr Bruce 1 But supposmg he were a 
man of abIlIty, a httfe speClal knowledge uught 
help hIm to develope lUto somethmg else 1-
Yes 

1497 Chazrman 1 Have you had no communi
canon from the NOrth of England InstItute of 
Mnung Engmeers on the subject of the establIsh
ment of a school of metallurgy or englDeenng 1-
No, not recently 

1498 1 have been requested to askfou whether 
you cau state the comparative quantIty of fuel 
expended lU gettIng Iron out of Its ore as between 
tW~ country and BelgIum 1-1 should lIke to 
know what 18 meant by the term " fueL" 

1499. Probably you would say that that would 
depend on a vanety of CondItIOns ?-The term 
" coal" 18 properly supposed to have a very de
finIte meanmg, but m realIty nothmg can be 
more mdefimte 

1500 The result would depend, in foot, upon 
the nchness of the ore and the calonfic eifect of 
the fue\?-I wIll mamwn that there is no coun
tryon the earth where fUellS more 6COnolUlcally 
used than it is used m many places m England. 
A.. ~entleman from France, who 18 a very ex
penenced man, went to Mr Vivian's ZInc works 
and expressed Ius amazement to me at the fest 
economy of fuel whICh he saw there eifecte • 

1501. Mr. BMlJ!e] Mr. VIVIan 18 a man pos
sessed of great sClenttfic knowledge, is he not 1-
Yes; there IS a great mIstake Wlth regard to 
the use of the word " fuel," and I am anxIOUS to 
gIlard the pubhc agBlIlBt the nustake If Y011 
talk about the quantity of coal consumed lD 
South StaJfordslure for maJcing a ton of iron, 
and compare that With the quantlty of coal con-

sumed in South Wales, you get an erroneous 
result, because m South StaffordshIre the coal 
)losseB$8s far less heat-gIvmg power than the coal 
In South Wales. The letters that appeared lD 

the" Tunes," by loir. Phmaoll, were utterly fal
JaClOU8, and, In some respects, absurd 

1502 Cha.rman] You would say that the 
quantlty of fuel consumed, WIthout takmg other 
conSlderations mto account, would be no gUldo 
at aU ?-None whatever You have to conSIder 
whether the Iron IS whIte Iron or grey Iron, far 
lDstance; what IS the size of yOUl flll'nace, whe
ther 1t lS cold blast or hot blast; and variou8 
other ClrcUDlstances. 

1503 But, apart from that, the rIchness of the 
ore is a very unportant element In the case, is It 
not 1-Yes, and the degree of compactness of tbe 
ore. 

1504. Its mechanical conmtion, in facH-Yes' 
its mecharucal conmtIon IS a very Important 1 
thmg , 

1505. Do I understand you to say that you, 
beheve that smeltmg 18 earned on more econo
mIcally at certrun works In South Wales than 
anywhere on the ContInent 1-1 heheve It is 
earned on as economically, If not more econo
mIcally. 

1506. Would you say the same with regard to, 
the manufacture of Iron m the Cleveland works? 
-Most undoubtedly 1 should, and 1 am sure 1 
should be saymg what lS correct 

1507 aY ou are acqu8mted WIth the operations 
camed on at Creuzot?-Yes, I have not been 
there. 

1508 .ADd WIth what is bemg done m West
phalIa you are acquainted, I suppose ?-Yes. 

1509 • .ind I understand you to say that you 
are of op1n1on that, in the north of Enjl'land, the 
work 18 carned on as econonucalIy, WIth regard 
to the quantity of fuel consumed, as It IS at those 
works 1-1 have not the least doubt of it, 1 
speak now of the beBt of the recent works. 

1510. A great deal has been sald about the
importatlon of =n from BelglUm; do you at
trIbute that to any superIOr knowledge of SCIence 
possessed by the BelgIans WIth regard to the 
manufacture of lrOn ?-CertaIDiy not. Every 
great Improvement WIth regard to the manufac
ture of Iron, almost WIthout exception, has arisen 
In tWs country; the ntllisatIon of the waste heal 
of the blast furnace is due to the French; bnl 
we must not be surpnsed at OU1' not havmg 
lutherto attended so much to the economy 01 
fuel as we mlght have done, seemg the greal 
abundance of fuel m- tWs conntry It 18 I 

general nUe that wherever there 18 great abun 
dance there 18 some waste. I repeat that I de 
not thmk any west Improvement bemdes the on( 
which 1 have JUst mentIoned, has ansen ont 0 
tWs country. 

1511. Now with regard to IrOn girders, w' 
have seen repeated accounts of Iron gIrders of 
pecnhar form bemg Imported from BelglUm, d, 
you conSlder that the manufacture of those IPr 
ders 18 due to the BelgIans possesslDg any sclen 
tlfic knowledge we do not possess onrselves 1-
No, certamJy not; only let there be a deman. 
for snell gIrders, and you will very soon see th 
thmg done for you to any extent, but you caD 
not expect a manufactllrer to alter his mill all ~ 
once for a speCIal kmd of gu'ders, unless there 1 

a suffiCIent demand for It. 
1512 Those gu'ders were :/irst brought inl 

nse m Paris, were they not 1-Yes; they 8l 

very much more used there thaD they are her 
1M 
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Look at the question of tron plates, and see what 
the energy of our manufacturers has done 10 that 
respect. those enormous masses of tron can now 
be marupulated wIth certalllty and facility, 
whereas, a few years ago, If you had suggested 
such a tlung to an tronmaster, he would have 
thought you a deluded man 

1513 Would you say the same thmg WIth re
~ard to steel that you now say WIth regard to 
tron ? _ Yes, we are ahead of all the rest of the 
world WIth regard to certam departments of 
steel, I Imagme that, 10 puttmg the questlon, 
yon are refernng to Mr Krupp 

1514 Yes, to Mr Krupp's works, and other 
works ?-Mr. Krupp has done nothmg 10 the yvay 
of mvennon wlth regard to steel, but he deserves 
the hlghest pratse for what he has done by dmt of 
wonderful orgamzatlon, he has brought that to 
such a Pltch that he has 1,000 pots or more of 
steel, all ready melted at the rIght moment, to 
be poured mto a common reservotr and then 
cast; but there IS a gentleman 10 the room who 
has done much more dlfficult work 10 the cast-
109 of steel than Mr Krupp has done [AlIud-
109 to Mr WhItworth.] 

1515 But you are aware that there are other 
works on the Contlnent, both in France and Ger
many, whlch have acmeved most remarkable 
results 10 steel castlngs ?-Yea, that is a parncu
lar kmd of steel, but not cutlery steel, there is 
no cutlery steel made 10 any part of the Contl
nent to surpass ours 

1516,.Wlth regard to metallll:rgy, 10 fact, you 
thmk we stlll stand at the head of the world ?
No, not 10 all departments. Wlth regard to those 
enormous masses of steel made by Krupp, we do 
not stand at the head of the world, but that.. is 
SImply a matter of want of orgamzanon 

1517. But you thmk there is no want of tech
mcal knowledge ?-There 18 nO speclal mventlon 
in thlS matter on the Contlnent. An arbllery 
offioer, who 18 a mend of mroe, went over and 
saw a 16-ton castmg made at Krupp's, and there 
is now no doubt whatever as to the mode of pro
oeedmg In Mr Krupp's works 

1518. Lord Freder.cA CavendISh] When you 
spoke of the advantage of alfordmg sCIentific 10-

struction to those who were to become foremen 
or managers of works, you were speakmg of a 
class who could only obtatn a sCIentdio educatIon 
at m~ht. because they would be at work 10 the 
day-time. were you not?-N o. that dlel not oc
curto me 

1519 But would It be pOSSIble for those who 
are to become foremen and managers of works to 
attend school in the day-ttme 1.-1 cannot say. 

1520. What class are those persons for the 
moat part. who attend your lectures 10 Jermyn
street ?-A superlor class of men, above the rank 
of foremen 

1521. Do manufacturers ever send uJ.> mana
~ers or asSlStants to J ermyn-l\treet for mstruc
tion P-Several ttmea they have done so. 

1622. Paymg thelr expenses ?~ Yes. I could 
mentIon severaf cases of that kmd. 

i523. Do you thmk that a great many more 
people would attend J erm~-street, If there were 
greater facilines for boarding them ?-Yes; but 
I never antICIpate a very large number 10 my 
department. 

1524. You thmk there is not a great demand 
for any very great number of sCIentifically taught 

072. 

men mmetallurgy?-No, I cannot see how there Dr.J Pel 
should be. M. 18 

1525. SIr Charles Lanyon.] WIth regard to 4 y 
the class of students that come to Jermyn-street, 
are they pnnClpally from London, or do any of 
them come nom the country?-They come from 
the country cmefly 

1526 How many of those students return to 
the country as chemISts or assayers to the manu
factures 1U the MIdland CountIes, should you say? 
-I should say Il very great many of them, have 
got tolerably well placed. 

1527 The manufacturers have taken men from 
your estabhshment?-Yes, I have handed 10 a 
Ilst of the men. and the places where they now 
are, I WIll complete that hst up to the present 
date, and lay It before the CommIttee 

1528 What descnptIon of gtrders were those 
wmch you speak of?-Llttle_hght H gtrders 

1529 You are aWIDe, I suppo~e, that they are 
very much used 1U tins country?-Very much 
more than they used to he, and If our manufac
turers were once to see a httle demand. you' 
would very soon have them made 10 large quan
tItles here The Belgtans have no ore of pam
cularly Itood qualtty, and we could produce them 
qmte fast enough 

1530 Mr D.zon] Do you thmk that the 
method IOU adopt of teachmg the practIcal apph
catIon 0 the SClence of metallurgy to the smelt-
109 of metals. and 80 on, ought to be followed 
out, by teacmng those sciences, a knowledge of 
wmch 18 reqUtred for use mother manufactltrmg 
processes. You stated that yOIl thought It was 
not suffiCIent to teach merely the prlUClples of 
the SCIence of metallurgy, but also Its apphcatlon 
to the smeltIng of metals ?-Yes. 

1531. You would descrlbe to your Il1l>PUS the 
f?rocesses of smeltlng that are now. and had been 
formerly in use ?-CertainIy , 

1532. If other teachers were called upon to 
mstruct SOlence classes, would you recommend 
them to do the same when they were teachmg 
puptls. who were destIned to find employntent 
10 other manufacturmg processes ?-DecIdedly I 
should 

1533 You would not t1unk It nght that they 
should restnct tltetr teacmng merely to the ab
stract prmclples of SCIence ?-In teacmng che
miStry, for exatnple. Wlth speclal reference to 
metsllurgy. you could nothmIt them 10 tllSl\ 
way, you must teach the SOlence as Il whole; 
then havmg taught them the science. It 18 pOSSl~ 
ble to speOlaitze that knowedge, and turn It 10 
one particular chrecuon. 

1534. Yon would 1U all casell teach the prmci
pies of the science of chemlStry, for example; and 
10 addItIon to tllSt. you would teach Its apphca
tlon to the partIcular 10dustry of the dlStrlCt m 
which the teacher taught ?-Most undoubtedly; 
I IIllght mentIon a most remarkable case. wmch 
shows that we are not so far behmd as some peo
ple suppose. One of the most mteresting, dtffi
cult, tmportant, and novel processes 10 met8.llurgy 
arose 1U Btrmmgham. about the year 1840, 
hitherto the Swedes and Germans thought they 
had that process entIrely to themselves, but It 
was taken up by a frlend of mme who ll! now 
dead. I mean tbe manufacture of ruckel. and It 
has been OIlrned on upon the foundatIon that W&II 

then laid, and developed completely 10 Bummg
ham, the whole trade In nickel and cobalt has 
been completely revolutlolll$ed. 

L 1535 You 
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D! J.Pt:rcy. 1535. Yon mclnde, in your defh,:tlon of the I suppose the bulk are from the provmee.7-
-- word metallurgy, the nuxmg of metals?-Yes; Yes. -

.. May 1868 to snch an extent, for matance, as the compos1- ' 1548. Can you state how many of them arlt 
tlon of brllBB, and how to adapt brase for chft'erent from the provmcea, and how many are &0". 
pnrpo!<es, a matter winch IS very Important in London P-:I cannot tell yon that olf-hand, but It 
Bll"Dlmgham; many of those tlnngs are consIdered would be easy to gIve a return of that. 
as traae secrets, but they are very well known 1549. You were spealnng also of the deli-
nevertheless. Clency of teaclung mechamca} engmeermg in the 

1536. ChaIrman.] What you stated Wtth re- mlUmg schocH-Yes. 
gard to metallurgy, you coDSlder would hold good 1550 Has your attentlon been called to the 
Of other chelDlcal apphcatlons ?-Yes, 1 thIng so. lithograpluo drawmgs sent out by the Frenoh 
As far as my knowledge goes, 1 Can speak quite Government?-Yes, they are very good. 
defimtely npon the subJect. for examl>le, WIth 1551. Are they not very eUp<lnor to auythmg 
regard to the manufacture of glass we have 1Q thIS country ?-The French are very 

1537. You would say that chenuatry should be good draughtsmen, but 1 do not know that they 
taught m Its prmClples, and elUCIdated both Ius- are superIor to what we could produce. 1 cannot 
toncally and otherWlse WIth regard to Its practice? say who is responSIble for Bome of the things 
-DeCIdedly exhibited at SOuth Kensmgton, but they oer-

1538 Mr. Dzzon.J Did 1 understand you to tamly ought not to be there; 1 mean drawmgs 
say, that yon would not approve of any elementary of blast furnaces and 80 on, of the worst possible 
mstructlon m sCIence betng gIven m pnmary construction. 
schools?-No, I never mtended to ssy that, 1552. 1 tlnnk you flay that you would never 
but I thmk the best thing to be done 18 to teach anfJ.cipate a large number of students m metal
many of those men to relia, aud wnte, and cast lurgy?-No. 
accounts. You will see numbers of those poor 1553 Would you say that there mIght be 60 
fellows who are unable to do eIther or 100 ?-1 should call that a very large number. 

1539 You would advocate gIVtnO' to them A few years ago, a.t the Ecol. ,Ie, Mme., 1 tIunk 
some elementary SCIence, If It could te done m the total number of students was not more than 
addxtton to the knowledge of the three R's P- 80, notwIthstandlDg all the numerous Govern
Certatuly.; every man ehould be taught some- ment appomtments there. 1 may be wrong, but 
thing of the world on wluch he treads, a~d the that lB my unpressIOn. 
SIr he breathes. 1554. 1 may assume from your answer then, that 

1540 Do you t1unk It would be pOSSIble to the students are Bot hkely to increase m number 
gIve that mstruetlon m our pnmary schools?- beyond 100 ?-Certamly not. • 
Deilidedly; by way of sunple illustratIOns, winch 1555. Do you not thlDk that one central school 
always mtereat people. to supply the wants of Wales and Cornwall, and 

1541. You do not tbmk a teacher would be the Midland CountIes, would be better Situated m 
overcharged, If an 'attempt were to be made to London than in any other place ?-1 tbmk there 
educate lnm up to beIng able to ~ve sClenttnc should be other schools In other parts of the 
mstructaon as well as the three R s?-You had kmgdom 
better, at all events, ha.ve a good mau, for you 1556 But if the number of students were 
would not get the tbmg properly done by a only 100, that would be a Vf!ry expenBlve thing, 
mere amatterer would It noH-You would then catch a much 

1542 But 1Q an elementary school. where the larger class of men who could not pOSSibly come 
scholars pay 2 d per week, would it be posSlble up here. 
to have a separate teacher of sCIence 1-Why not? 1557. You thmk that 1£ you had more mlQlUg 
S~ely It would be pOSSible to have a weekly leI'" schools elsewhere than In London, you would 
ture by a competent man ba.v6 a grea.ter number of students than 1001-

1543' Cha.rman] You would assume, 18UP- Yes. 
pose, tbat the man who gave tins mstrncuon In 1558. ChaIrman 1 AddIng the whole of the 
the pnmary school, would also be teachlhg m a numbers together?-That ~I~l opImon. 
middle claBS schocl, or teaclnng adult classes, ar 1559 ·Mr. A/iroyd. J I you stated that 
employing himself in some other wflJ ?-80 much there is a great economy now practlBed m the use 
depends on the man lnm&elf. 'that 1 should not of fuel for blast furnaces ?-Yea. 
hke to commit myself to any general statement 1560. Has your attentwn been called to the 
m answer to that questlon OOnstructIOD of furnaces for steam engmes ?-To 

1544 Mr. D..,n] But you think it would be some extent, inCIdentally. 
dxfficult to possess those elementary teachers WIth 1561 You are hardly prepared to Bay, 1 sup
that knowledge '-I tlnnk it would, as a general pose, that the same economy m the use of fuel is 
rnle. apphed there as m the other case 7-1 tbmk I 

1545 But might it not be adVlBable to gIve could venture to say that and prove it too, 
th'em a special trammg for that m our trammg 1562 Yon are aware, however, that the Bel
colleges 1-1 cannot gIve an opmion off-hand npon glans and French coDBlder themselves very much 
that subJect. before us m such matters?-They may conSIder 

1546. Mr .AAroyd.1 With re!>'8l'd to the num- themselves Vf!ry much before us, but the question 
ber of metallurgICal ~tudents, I observe in the lB, what lB the real fact. 
14th Report of the Science and Art Department, 1563 Cha.rman.] Are you acqnamted With 
that there are 23 students entered, and at the the trials of steam engmes that have taken place 
metallurgIcal laboratory, one student; 1 BU,PpoBe at the Royal AgncultUral Society's:meetmg.?
that 18 a casnaI student; 1 note that there 18 one Not speCIaily. 
such student for 1865, while there are live for 1564 Mr. Bruce 1 ,1 nnderstood y0'1 to say 
IS66 ?-Tbe class contaIned more than those, but that, in addItIon to die pupds whbmJou, yourself, 
that was for an 88BOclatesmp I suppose trained, and who were tramed at Jennyn-etreet, 

1547 Out of the number of your students, you exammed annnaIly about 70 papers?-Yes. 
1565. IIa'l'e 
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1665. Have you perceIved In those papers 
traces of the wnters of them havmg studIed 
those varIous SCIences whIch are oonnected WIth 
metallurgy ?-Yes, certaInly; 1D the whole of 
the metallurgtcal papers 

1566. Are you able to say whether those stu
dents were persons who had receIved theIr edu
catIon at the SOlenee schools ?-That IS my im
pressIOn. Some 01 them are very illIterate per
sons who cannot wnte well, but they thInk 
properly, nevertheless, wmch IS a thmg that may 
very commonly be observed 

1567. You would say that, they were persons 
who were hkely to have avatled t4etnselves of 
the evenmg schools for the purpose of gettIng 
th18 sCIentIfic knowledge ?-CertaInly; you have 
the fact that they do so 

1568. Consldenng the great denlllnd In Eng
land for schools for sCIence as appIxed to manu

;factures, do you thmk that the amount of Instruc
non already prOVIded 19 suffiCIent 1-1 thmk the 
more a man knows of ms own specIal depart
ment, the better It IS for hun 

1569 Do you not thmk there must be m. Eng
land an enormous amount of dormant talent, 
wmch would be evoked by schools convenIently 
sItuated? - 1 thmk so. 

1570. Do you know whether many forelgtIers 
come to England for sClentIfia InstructIon In 
mInmg or chemlstry?-Not many; we have 81 
good many from South AmerICa. 

1671 Do many Enghshmen go abroad for such 
mstructIon '-1 beheve not anythtng hke so many 
$II formerly wd. 

1572 I was wormed the other day by an 
EnglIshman of sCIence that a French school, the 
Ecole Centrale, out of 300 of what he called 
agents of manufacturers who were there, 50 were 
Enghshmen; are you aWllre of any facts of the 
lund 1-1 am not. 

1.573 Are you aware whether Engllshmen go 
abroad to get theIr tr8JJllllg In metallurgy, and 
the mming studIes connected WIth them 1-1 do 
nnt thInk many do that. 

1574. Has the school at FreIberg been much 
frequented by Engl18hmen 1-1t has been; but 
that IS not the ease so much now as It formerly 
was. I have strongly urged many of our men to> 
go everywhere and, see as muoh as they could. 

1575. You mentIoned With great aPI?robatIon 
the economIes conducted m Mr H VIvIan's zmc 
works In Swansea1-Yes. 

1576 Are you aware whether he received hIS 
educatIon In England, or abroad P-I belIeve he 
was at FreIberg 

1577 You also SaId 'that at those zmc works 
at Swausea, great eCOnQiDleS had been effected 
which struck With surprlBe some foreIgner who 
had VISIted them?-Yes 

1578 Are you aware where Mr. Vman gets 
ms sClentlfio supenntendent from P-I beheve he 
18 a German. 

1579 Mr. V man has lately been, WIth great 
suocess, neutrallsmg the copper smoke, and con
vertIng it mto an effiCient manure has he not p_ 
I do not know about the Buccess; It 18 a very 
pretty prooess, but It IS ouly a partIal condensa
tIon. 

1580. Is that ell'}>erlment conducted by a 
German or an EnglIshman P-It 18 under the 
supermtendence of Mr. Mor.~an, who 18 'an 
Englishman, and a very mteUlgent man, tho
!Oughly well up to the chelDlBtry of copper smelt
mg 

0.72 

1581 But was not the Idea on wmch Mr Dr. J Per. 
VIVIan conducted an. experIment of very great _ 
natIonallIDport&nce, an Idea imported from Ger- 4 May 186 
many, and carned on by a German ?-Do you 
mean the method for utJlwng copper smoke re-
cently mtroduceu 

1582 Yee ?-Yea, that. IS a process of wmch 
Mr. Vman spoke very hIghly, It 18 a calctnatIon 
process of great mterest. 
, 1583 I understood you to Bay you. thought 
that. Englishmen on the whole, In SpIte of the 
great abundance of fuel, are as economical ill the 
use of fuel as foreIgtIers 1-"When they are 
obhged to be so, they are more so than they used 
to be. . , 

1584. Would you apply that to South Wales? 
-Immensely more so. 

1585. But do you cODBlder that they are more 
economical now in. the use of theIr fuel than, fOJ 
example, the French?-1 thmk they are qUlte 
as ecol)6lIUcal ill some works In South Wales; 
but that depends very much on the prIce of fuel 
ill the two cases, 

1586 You are very well aware, 1 dare say, of 
very conBlderable works whIch were remarkable 
for theIr great wast.e of fueH-Yes. 

1587. Under the management of unsclentrlic 
men?-Yes 

1588. .And that immense econolIUes have been 
effected UDder the management of sClentrlic men P 
-I tmnk so. 

1589 Could you state to what extent per ton 
a reductIon In firushed Iron has heen effected?
Not exactly. 

1590 Should yno be snrpl'1sed to heall that 
the quannty of waste had been reduced from 20 
to 4t tons '-.At the Calder Iron Works, wIth a 
hot blast, It was reduced from eIght to tltree tons 
per ton of pIg Iron. 

1591. I understand you to say that you are of 
OPlDlOD that mmmg schools mIght advant8f;eously 
be extended to all our large mmmg distrlcts P_ 
Yes. 

1592. Haa the expenment been tried In tha 
C<)rnwall wsmct ?-Yes, a good many years ago, 
by Sir Charles Lemon. 

1593. Dld Dot Mr. Fox exert himself very 
much for that purpose ?-1 know nothtng of the< 
detalla. 

1594. From your knowledge of the mlmng ws
trICts, whlCh 18 very great, do you thmk that If 
mlDlDg schools were founded there, and profes
sors of SCIentIfic knowledge procured, that they 
would flourish suffiCIently to JustIfy the expense 
of foundIng them 1-1 cannot speak of the mmmg 
distrIcts speCIally, but only of the metallurgIcal 
ones 

1595 But you thtnk the schools would flounsh 
ill. the'metsllurglcal wstncts P-I thmk they 
would, I have always found men glad to get. 
what mformatIon they pOSSIbly could. 

159&. .And ready to pay for ~t 1-SometImes. 
1597. Cha.rman] IS It not the case that there 

are great varIetIes of practIce WhICh are not ac
counted for by local CIrcumstances m metallur
gtcal operatIons ?-Yes, m a great many cases; 
there.Is tradItIon, for example. 

15!18. So that a I?rocess wmch IS entIrelyaban
doned m one d,StriCt we find rehgtously mam
tamed In another 1-Yea 

1599. If managers and dIrectors of such works 
were bette~ educated, do you thInk there would 
be a greater equatIon m that respectP-No 
doubt. 

L 2 :1600. So 
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Dr. J. Percy. 1600. So tbat old l'rocesees would not be 
mamtamed m one dIStrict when they had been 

~ Moy 18e8. enmely superseded In another dIBtnct?-Just 
so; what we want IS to w/fuse InformatIOn as far 
as poSSIble on those specIal branches, mformatJon 
concernmg what IS done aD the Continent as 
well as In England, and to present that in a 
cheap and easuy acceSSIble form to all persons 
practIcally engaged m metallurgical operatIOns. 

1601. Mr Bruc. ] You s~Clally recommended 
the compuatlon of useful sClentlfic text·boob?
Yes. 

1602. You tlunk that is a great desideratum ? 
-Yes. 

1603 Do you thmk they would be much stu. 
dIed outside the schools ?-1 dunk thev would 

1604. Have you observed a progreSs, not ouly 
m the number of those who avail themselves of 
the sCIence teachmg prOVIded by the Govern
ment, but also m the amount of knowledge wluoh 
theIr papers give proof on-DeCIdedly. 

1605. You wottld not expect a systsm of edu
cataon wluch mvolved rather severe study to 
spread very rapidly, 1 suppose, or among a great 
number of people ?-I relilly do not know why 
m these days It shottld not. 

1606 Should you expect that the progress of 
sCience schools wottld have been more rapid than 
ItlSP-No. 

J 607. On the whole, you are satasfied WIth the 
progress that has been made ?-QUlte. 

1608. Chamnan.] That means m your spectal 
departanent '-Yes. 

1609. Mr. Bruce] But from such observa
tlons as you have been able to make on thdeach
mg of SCIence, are you generally sattsfied WIth 
the rate of progress that has been mamtsmed p
I t1unk conSIderable progress has been made of 
late 

1610. ChaIrman] Wottld these pubhcatlons 
wluch you have spoken of, be of much servIce to 

'persons who had not received some amount of 
sClentalic tralDlng ?-N 0, they must have receIved 
lDstructaon by lectures, WIth illustratIOns 

1611. Unless they had receIved that, they 
would naturally be preJuwced agamst any pro
cess whIch the book descnbed ?-They wottld, In 
anv case. want a descnptton of the p!oceSB su~~ 

reqUIre a book at home, and to ponder over it. 
There are other departments, wliere I have all 
opportumty of lecturmg on the same subjects, 
namely, the Royal A.rtillery lllBtttutaon, for the 
speCtal trammg of a.rtillery officers; that haa been 
gomg on for three or four years, With very great 
success Indeed, and the School of Naval Arolu
tecture, wluch slso goes OB very well. 

1612 Mr Bruce] Do you find that the a.rtU
lery officers take much intelest In theseeubJeotB' 
-Yes, they are capItal men 

1613. Your lectures at the A.dmIraltllLre 1L~ 
tended, not only by those who are oompelled to 
attend, but by 1L conSIderable number of outSIders, 
are they not I-I have got 34 examinataon papers 
t1us year, and there is a very marked progresa 1D 
them. 

1614. C/latrman] In both those schools the 
trrumng is stnetly tecluncal, IS It not, not onI,. 
WIth regard to yonr own subject, but With regard 
to others, they are taught the coDstruetaon of 
guns, are they not ?-1 slmply dealm metallurgy, 
but cbelDlstry 18 taught there. They have 
got a capital laboratory, and a most able mathe
mataClan, and then they have an opportumty of 
gomg to tbe arsenal Bnd visitmg metallurgteal 
wO,rks lD dLfl'erent parts of the country under my 
guidance 

1615 I see that the mechamSlD of the steam 
engme IS professed at the ArtIllery InstttutIoll P 
-Yes. 

1616. That IS all stnctly teclullcal msta'uc
ttOD ?-Yes, It IS as speclal as It can be made. 

1617 WIth regard to provmcial schools, do 
you not tlunk that the more speCIal they can be 
made the more hkely they are to attract pupUs? 
-Yes, I tlunk that wottld be one of the mam 
elements in their success. Take chemIStry: 
BUppOSe-a man were devoted to glass-makmg, he 
ought to learn somethmg of chenustry; only he 
must first learn the whole tbin~. more or less, and 
then, after that, he oan speClaliac. 

1618. But you would not say that, haVlDg 
taugbt tIus man the theory of chemiStry, yOll 
would have Ium to apply It to hIS own depart
ment of the arts Wlthout any guidance whatever? 
-No, a great deal can be done m respect of such 
speolal gUidance. 
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BERNHARD SAMUELSON, ESQ., IN TRE CHAIR 

JOSEPH WHITWORTH, Esq., called 10, and Examined. 

1619 You are a Mechanical Engmeer at MAn
chester ?-I am 

1620 And you have been establIShed at Man
chester In that capaCIty for a great number of 
year~, have you not ?-I have been estabhshed 
there smce 1833 

1621 You are well acquaInted consequently 
WIth the professIOn of mechanIcal engmeenng 
and Its wants ?-Yas 

1622. And hav10g 10 VIew ilie deficIency felt 
by that professIon, you have proposed to found 
what 10 your presence I am bound to call a most 
munIficent endoWlDent. Will you kIndly state 
to ilie CommIttee what are those wants which 
you WIsh by that endoWlDentto prOVIde for?-In 
a memorandum that 1 have gIven In thIS mOrDIng 
you will notIce that on the second p~e, at para
graph 6, I state thIS "My object 10 deVIs10g 
the foregomg scheme has been, wh11e requmng a 
praotIcal acquamtance WIth a few sunple tools as 
a SIne qua non" to render the competItIon acce..
BIble on faIrly equal terms to the student who 
combmes some pract1ce WIth hIS ilieory, and to 
the art1zan who combmes Bome ilieoretlciaJ. know
ledge WIth perfect10n ofworkmansh1p." Myob
Ject prmClpilly was to enable us to have better 
foremen and managers for onr works, we always 
had to take our foremen from the workIng class, 
and very frequently we found, aliliough the man 
was fully capable as far as praotIcal expenence 
of the work of the hand goes, he had no SClen
tIfic knowled~e, sometImes It has happened that 
he was defiCIent even 10 readmg, wntIng, and 
arlilimetIC) and he had to gIve up hIS fOEeman
ShIP, and go back to the work of a common work
man, that has frequently happened. 

1623. You found skIlled workmen whom you 
were deSIrOUS of employmg as foremen entIrely 
defiCIent In the ilieoreucal knowledge, and even 
In elementary mstrucb.on ?-Yes. 

1624 And consequently your endeavonr is to 
obtam a combmatIon of practIcal skill and theo
retlcal knowledge m those persons who are to be 
employed as foremen and managers In ilie works 
of mechaDlcal eDgIDeers ?-That 18 80. 

1625. Now, have you conSIdered at all where 
that mstructlon can be given to persons who are 
to quahfy m tImt way?-I beheve at present 
thelo 81e hot many professors of engtneenng, 
mdeed, I may say there are not any. there has 
been one Just appomted at Owen's College, at 
Manchester, preVIOusly to iliat tlIere wers not 
any. 

0.72. 

! 
1626 You are aware that an appomtInent has 

recently been made at Edmburgh '-Yes 
1627 Instructlon 10 CIVIl. engtneenng IS gIven 

J 
WA.tworth, 

Esq. 
at Kmg's College, IS It not?-Yes , 

1628. Have you satlsfied yourself at all WIth 7 May 1868, 
reg81d to ilie efficiency of that 1OstructIon wlili 
respect to Its bearmg on mechanIcal eDgtneer10g ? 
~I cannot say iliat I have 

1629 What would be your opmlon of the m~ 
troducb.on of workshops mto ",chools fair tech
nicalmstructIon ?-I thmk It would be very de
Blrable for")'ouilis to learn the use of ilie SImple 
19o1s whIch are enumerated here under para.
graph 5, such as ilie axe, ili& saw and plane, the 
hammer and chIsel, the file and the forge, but 
not to attempt ilie constructIon of machmery, but 
sunply to be able to handle such tools as those. 

1631) They mIght learn eIther m ilie school, 
or you suppose they would have OpportUDltIes of 
learmng It elsewhere ?-Yes, I thmk m every 
VIllage where iliere IS II boy mtended to work as 
a mechamc, he may go to the carpenter or the 
blackBmlili, and learn ilie use of such tools 

1631. I beheve you have conSIdered the ques
tlon m respect to how far It nnght be deSIrable to 
mstruct very young ch1ldren 10 the use of tools J 
-I thmk they can hardly begm too young 

1632. You would not gIve that mstructIon 10 

school ?-No, you mIght have a ,competItIon In 

the school 10 the use of SImple tools 
1633 But you would allow iliem to learn the 

use of those wherever theY' had an oppportumty 
of domg soP-Yes. , 

1634 Will you illnstrate what you say about 
competItIon 10 the use of tools wlili regard to \ 
very youn~ ch11dren ?-FIrBt of all, I shomd pro
pose learnmg ilie use of the kmfe I would gIve 
notIce that there womd be competItIon of half-a
dozen boys 10 ilie 'use of the kinfe, and I would 
have a carpenter prepare half-a-dozen CylindrICal 
pIeces of wood eIght mches long, and one lOch 10 
d,ameter, and I would ask those boys to make It 
square by the use of the knife In the first tnal 
I would have a p,ece of whIte deal Those (rIals 
mIght be, perhaps, once a week On ilie second 
trIal I would have red deal, and, on the third 
tnal, beach, or ash, or oak. That would be teac~ 
109 iliose lIttle boys the chfFerent natures of 
woods, at ilie same tIme that they womd be learn .. 
ing to sharpen ilie knIfe accordmg to the wood 
they would be operatIng upon You would wan~ 
a very drll'erent edge for oak and for white deal. 
Then, If you found a boy WIth a ""ery good mtel~ 

L S loot, 
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lect, he 1Dlght, perhaps, be a surgeon, wlule.a nouely called to the constructicn of cottou m ... 
llOY WIth less bram mIght be a butcher cr a crunery, he would know notlllng about It. In a 
shoemaker, but this knowledge of the use of place lIke Manchester, where there are 80 many 
the krufe must do good to a.Il. of them. In another thousands employed In the cotton manufactl1re, 
tna1 you 1Dle;ht prepare the wood square, and ask It would, m my opinIOn, be deSirable to have a 
the boy to make It round, or to make It octagonal, professor who understood the cotton maclunery 
or hexagonaL as well as a professor of general engmeenng 

1635 WIth regard to workmg m metsls, you 1846 Because, as you have observed, a man 
would be glad to Bee sllllliar trws, I snppose 1- might be a very good engmeer~ and yet be en
Yes, for mstance, With respect to the use of the mely at a loss If he were to enter a eotton manu
hammer, it would be a very DIce experunent to factory for the first time only to see. the cotton 
take a piece of lead (Wldt, perhaps, a small machmery in motion ?-Exactly 
quanhty of tin m It, to make It hard)-saya 1667. But yon would not tIimk instruction of 
sphere of two mches m chameter-and then ask that kmd would super8ede the neces81ty of be
the boy, With the bmmer and anvil, to square it eommg acquamted WIth the practical uses of 
up under the hammer, and the same WIth regard machmery In a factory ?-CerteJ.nly not. 
to other tools. Parents very often say they do 1648 You would Wish to combme the two 
not know what a boy 18 fit for; but the school. things ?-Certelnly 
master, at all events, ought to know what every 1649. In VIew of that, do you thmk there 
boy he has under Ius charge 1& best fitted for, and would be a great advantage In bavmg a colle~e 
he would know If the use of the hand as well as for teachmg mechanICal engmeerlDg m auy dis. 
that ot the bram was encouraged, trrt:t where such engIneenng was practIsed 1_ 

1636 You ha.ve thought over thiS subJect very Yes. 
seriously, and the eoncluslOn at whzch. you have 1650. You wonld look upon Manchester, for 
defimtely arnved is, that those exerczses. would mstance, as a good centre for a college m wluch 
be extremely useful to ehllilren m the prtmllry the technology of mecbamcal engmeerlDg should 
Bchools, but that the Instructlon Itself shonld not be taught 1-1 should, there eould be DO doubt 
be given m schools ~ that lil, yoa would have the that It. 18 the best place m tlus country for a. 
eompetltlon m the schco~ but J.DetructJ.on of that college for teachmg mechanical e~eel'lng. 
kmd shonld not be gIven m school hours?- 1651. You are, of course, acquamted w,tb. the 
Certaml.y not; they wonld. get the ~ctloD. science classesaf the SCIence andArtDeparb.nentl" 
wherever they eonld. caa you te1l, from you. OWl). expenence, what' 

1637. Now, ln your lugher schools, in schools has been. the beanng of thase classes on the in
which IDlght be more propBlrly ca.ll.ed collegee- stru.<ltIOD. of our industnal lopulatulU. say at 
Owen'& College. far llll'tance-you would teach Manchester, far mstsnce, an among your oWIl 
mechanical eDglneermg, m adilitlolll to teachmg men 1-1 cmJnot say that I am m a posltlon to 
theoretical and apphed mechamcs, and mecharucal do that. 
drawmg. You: would not confine yourself to m- 1652. Do you not knO?; whether any of yOUl' 
struchon m mathematlcs and mecharucal draWIng, workmen or foremen attend the scIence classes 
but you would teacD mecharucal engmeenng and at Manchester 1-The foremen, I think, do not. 
the. oonstructwu. of machmny 1-.A& far as It In consequence of the number of rears we have 
1lould be done- from drawmgs been engaged m businese, the maJonty of them 

1638. You wonld WlSh. your teachers tG ex- are not very yonng men. 
plam the constru.<ltlon of vanoWi ma.chmes 1- 1653. But with regard to yOUl' apprentIces, 01' 
Yes.. those young men whQ stand. In the place or 

1639.. And. you wwld ask them to stete why apprentices. I mean. of the age of 18 or 19 yearll j 
~ertam prmmples and modes of constructwn are Go. you thmk they attend those cl_. m order 
adopted, and wby; others us not adoptediL-Ycs; w,obtam a lmowledge of mecharucaJ. geometry, 

1640. I suppose yna WQuId. have then> state Ol' elementary geometry i-I am not aware that 
htstorlcally what attempt!!' at moddicatlon of oon- they do.. 
struchon have been made, and which have suo- 1654. TheJlj yva would say that the mentle 
ceeded. and whtch have faUed?-Certainly. schoola at Manchester, 80 far 88 you are aware, 

1641 For _tanee, YOll. wonld take a steam have made- DO great Impreeaion on the men m 
engme, and go mto the lustory of the steam your worka1-N<I& at preeent; hut the number 
eDglne 1-Yes. e€ etudents are gradually mereaemg at Owen's 

1642. Yen wowd trace that back teo its. rude College. 
tiementary form. I presumec-yes. I would 1655 At Owen's College there are evenmg 
have models of the chft'erent kmds of steam ~e& for workmgmen. are there not?-Yea. 
eDglnes that had aeen in, use at d:clfereIft twIes, 1656. With regard to the endowments which 
showmg the progreBBIve Improvements whIch yell propose to foUnd, will you kindly explam to 
ha:i been made-. the Comnuttee what the- pnnmpal features of 

1643. Of worse,. you would Wsb.ngDlSh be- those endowments are 1-1n February last there 
tween locomotIves and statIonary eteam engmes? W88 a meetmg held at the fifteenth IlnDiversary 
-Certamly. ef the foremen engmeers, and I W88 requested to 

1644. And hydrauhc maehinea you wonld treat act 118 pre8ldent, aDd perhaps I might read a few 
in the same way?-Yes. remarks whzch I then made. wlueh wonld show 

1645. And machmery for textile manufa.c- what I _d to those foremen. Spealong of the 
tures 1-Y es. I have thonght it wonld be very foremen engmeers 88 a body. I satd· "As a bod, 
deSIrable m a place lIke Manchester to have II they have nsen by thea own ment and talents. 
professor who was 8C9uamted With the cotton - Therefore. thougn tIus is a moment of great de
branch of machme making ; an en~eer who had pressiou, the prospect for foremen engmeera il 
been brought np simplyasanengmeermawork;.. full of prmmse. H 18 necessary, however, tha 
shop would understand the eonsmwtion of steam they should quahfy themselvea carefully for tw 
engmes, but If hIS attentIoa had not Iileen pre.- more mtImate relation With theIr empJoyen t< 

,..lucl 
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wh10h thl! mrcumstances of the tunes lDVlte 
them. To do thls the educanon of the workshop 
alone IS not enough. 1 have an 11DmenSe appre-
-o18t10n ~f the edueanon and trammg of the work
shop, Jt 18 more llUportant and mwspensable than 
any other, and gtves a mastery ~ver men aud 
tbmgs ~therwJse not obtamable, but to 1t must be 
added sound tecbmcal -and sCIentmc eduoonon , 
and I hope each trade and mdustrJal oooupataon 
m th1s eountry will pr~v1de ~ts own system for 
unpartmg 1t. WIthout the traImng of the work
shop the htghest Connnental plan of techJ'llCal m
struchon 1S comparat1vely useless as regards 
valuable resulte upon nanonal mdnstry. in thB 
respect I thmk we are Ylelwng to a good deal of 
unnecessary panlo as to what 18 domg on the 
Contment. The thorough knowledge ot first 
prmc1ples, and the steady purstUt of them, hes 
at the root of every brl\.nch .of human produ&
non, but espeClally of mechamcs To make 
ilungs as sImple as posSJble, to make thmgs I\.S 

true anei good as possIble, and then to mtroduce 
lfJJatem so I\.S to get the lIIIlIlense eoonolDlcal 
advantages of repentIon In manufacture, are the 
grand obJecte to wmch our efforte should be 
dtrectod. The patIent and steady pursUlt of 
these obJecte 1 am deSJrous to impress upon thlS 
soclety of foremen engmeers as the most valu
able adVICe I can ~trer them. Much has been 
BIlld about foreIgn compeunon, and It >CaUllot be 
demed that the foretgner copIes fl\.St and well , 
but lf ;rou quahfy yourselves by supplementmg 
the trammg of the workshop WIth a thorough sense 
of the obJecte to wmch workshop labour should 
be dtrected, the mechantcal supremacy of thB 
country 18 not hkely to be senously dIsturbed. 
The present depreSSlou cannot last, the work of 
the world has to be carrIed forward, and a 
boundless future hes before us If we bnng to 
bear upon 1t prsoncal skill, dtrected by sCIenttfic 
knowledge, and hearty co-operatton between 
employers and employed." 

1657. Now, m order to carry out the obJect of 
combmmg theory WIth practtce, you propose to 
found 30 scholarsmps of the annua! value of 
100L?-Yes. 

1658. And to place those ~cholarsmps at the 
chsposa! of the Lord PreSldent of the Council or 
the 1tLmster for Educanon, If such a munster 
should be appolUted ?-Yes 

1659. And you propose that the student who 
should be successfullD gamtng one of those scho-
1&l'Ilh1ps, should devote It to the pursumg of hls 
stuwes 10 any way wmch may appear to rumself 
most deSIrable, subject to the I\.pproval of the 
hl~~est educanonaJ authonty for the tune bemg ? 
-.les 

1660 W1th regard to the com pennon Itself, 
you mtend that It shall be partly 1U SCIence, and 
partly in practIcal sktll ?-Yes. 

1661. WIth regard to the practlcal part, 1 be
!reve you have not yet qUlte compfeted your 
scheme?-No 

1662 Then do you thmk lt would be destrable' 
th&t we should adjourn any questJons that the 
CommIttee mtght WISh to ili~lou upon that por
tion of your scheme P-1 so, we are now 
gomg on m the preparation of the praotlcal deve
lopment of the soheme. 

1663 :But WIth re,.aard to the theoreneal aub
JOcts, those are fully stated In the paper wmch 
you have handed In, 1 beheve ?-Yos. 

166;1, I thmk you propose that the IlX8IJlllIa
tlons for the theoretIcal parnon shall be conduoted 

072. 

,at the same tune IIi8 the cexlIJJlInatJons of the 
SCIence and Axt Depl\.rtment 10 the month of 
May, but that your competttors shall lie .speOlally 
exammed an papers set for the p1l1Jlose il-Yos 

1665. A certam number of marks ;would be ., M"Yli.lIt 
asstgUed to those papers P-A certaro number of 
marks would be aaslgned to those papera, aad a 
certam number of marks w.ould be assrgned as a 
maxunum 'l;(i) profiClency ill prsotlcal WIOl"k. I 
propose that the numberofllDrurksshould ibeequal 
10 both cases, that ~s to .say, that If 500 roarlrs 
were the manmum. for'sClOntafic work, 1 would 
gtve 500 also as the maxunum for the Eost skilled 
hand workman. 

1666 • ..And the ag~egate number of marks for 
praottcal eklll aneil sClenttfic lnstrllction is to de
mde -wbo are to be the reclptents -of the schow
smps ?-Preclsely I hl\.Ve ,a Jetter here that I 
addresed to M1:. Hemy Cole on the 4th of May, 
wmch 1 thInk perhaps you would .bke ,to hear 
~eaci: "Referrmg to your letter.of March 28th, 
by wmch YOll transwt to me a <lOpy 'Of the 
Mmute wmch the Lords of the Comnuttee of 
COunCll on EducatroD. have pl\.SSeoi. in soknow
ledgtnent of my endowment of schQlusmps for 
promotJng mechamcal SCIence, and the conclii.ilmg 
senteJ'lce of the Mmute whIch 10vites further 
$ugges1ilons, and offers to render 8SSiStance 10 

ilBlrryrng ~ut the 1ntentlons of the endowment, I 
bel!! ,leave ,to enclose, for the mformattoD. of the 
Lords of the Commrttee -of Council DII. Educs
.tron, a memorandum -on the subJect of the 'Orulow
ment, whlCh I trnst will meet wlth the approval 
of their Lordsrups, and !that they will (lause tit to 
be ClrcTilated, and the necessary correspondence 
artSlDg out of 1t to be conducted by the SCIence 
and Art DepartJnent. 1 would beg leave t@ ask 
the Lords of the Commrttee of Council on Edu
catlon to undertake the exammattons for these 
scholarslups. As respecte the ,Prep81atlon of the 
necessary detaIls for the examtlll\.ttons 10 the use 
of tools, I am wIlhng to he responsIble myself 
Wlth the 8ld of fnends, and 1 propose to obtaUj. 
the cpnsent of a few gentlemen to adVISe WIth me 
from tJme to tIme 10 whatever may artse 10 the 
future for my ooDSlderatlon. In reply to the in
VItation of theIr Lordshltls to submit any sug~ 
trons, I lVenture to su111mt for consIderatIon, 
whether honours lU. the nature -of degrees mrght 
not be conferred by some competent I\.uthonty on 
successful students ea.ch year " 

1667. Do you there mean students oompenng 
lD the e.xanunatton, or that the degree should be' 
conferred subsequently to the eXlllIllll81ilon wmie 
the studente were pursumg thetr further studIes? 
-1 mean, that the degrees should be conferred 
on those who had rece1ved. the 100 l. scholarshIps. 
subsequ!lntly. 

1668. That 18 to S8.y, 10 the years of study sue
oeedJng the :receIpt of the scholarshIp il-Yes, 
where a scholarsmp W88 gtven tD a student for 
three years, for lDStance, I mean that some de
gree mtght be conferred on rum at the end of the 
three years, " Thus crel\.tJng a faculty of Industry 
analogous to the eX1StJng facultIes of DIVlDlty, 
La.w, and Medrcme; I am of optmon tbl\.t such 
honours would be a great mcennve to exertIon. 
and would tend greatly to promote the obJect m 
VIew. 1 venture further to express a hope that 
the Government will I,lrovide the necessary funds 
for endowmg a sufliClent number of Professora 
of Mecharucs throughout the Uruted KIngdom" 

1669. :By'. professors," you would understand 
Professors of Engtneenng, aa well I\.S MechanICSi' 

L4 -Yes. 
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iI. -Yes; "In conclusion I mform you that the 
WhttfIJoftJ., neooBBary arrangements for secunng the endow-

Esq ments have been made, and I haveJ;ven IDStrUC-
7 May 1868. bons for the preparation of the dr of a deed of 

trust, which Will. be sent for the approval of the 
Lord PresIdent." 

1670 To that letter you have received a reply 
m the form of a Minute ?-Y as. 

1671 Will-you kmdly read the Mmute of the 
lith of May 7-" My Lords read Mr Whitworth's 
letter of 4th May 1868, transmittIng a memo
randum oD h18 scholarsrups, and on the establIsh
ment of 60 exhtbltlons, of 251., for the present 
year, preparatory to the competItIon for hiS 
scholarships, and requestmg that the SCIence 
and Art DepartInent may conduct the necessary 
exanunanons and correspondence. Their Lord
ships have great pleasure m accedmg to Mr. 
Whitworth's request, andgtvmg every assistance 
in their power" 

1672 I thmk we must finish that sentence for 
you, "Every assistance m their powel' m carry
lDg out rus patriotic mumficence" In thiS Mmute 
the scholarships of 25 1 each are for one year 
only, I beheve, and that for the present year?
Yes 

1673 YOltr object m creatIng 60 exhibitIons 
of 251. each fOl,' thIs year only, is m order to 
draw ont young men for that competItIon for the 
higher scholarships which IS to take place m the 
year 18697-Yes, preCIsely 

1674 And you place those exhIbItions at the 
dtsposal of vanous mstltutIons 7-Yes 

1675. You allot elght to Owen's College, 
Manchester, three to tbe Umverslty of Oxford, 
three to the Umver81ty of Cambndge, and three 
to the Umverslty of London, and you dIStribute 
the remamder among the mstltutIons of the second 
class1-Yes 

1676 I beheve you mtend that the institution 
named shall have the absolute control of those 
exhtbltIons 7-Yes, the absolute dISposal of them. 

1677 They may use them m any way fOr'the 
encoltragement of students 1D tramtng 1D those 
instItutIons ?-Yes 

1678 Mr Acland.] Is tbere not thIs conditIon 
attached, that the students must undertake to 
compete for the scholarships m May 18697-
Yes; but they may be IP-ven to any proml81ng 
student Without any special exammatIon. 

1679 Cha.rman] I belIeve the Comnnttee of 
Council on EducatIon have acceded to your re
quest, that the SCIence and Art DepartInent shall 
conduct the correspondence With those various 
instItutIons m regard to those scholarshtps 7-
Yes 

1680 Perhaps Mr. Cole, who is present, will 
have the kIndness to read the letter?~1!(r. Cole) 
ThIS 18 the form of the letter which IS now gomg 
out to those various mstItutIons, bemg addressed 
to the Ul11ver81tles and other mstltutions to whIch 
the scholarships of 251 each have been offered 
by Mr Whttworth -" I am dtrected by the 
Lords of the COmmlttee of CounCIl on Educa
tIon to transmlt a cop~ of a Mmute, dated 5th 
May 1868, which their Lordships have passed, 
on a commumcatIon made to them b! Mr Whtt
worth, expressmg his mtentlon, WIth the VIew 
()f prepanng for carrymg mto effect hIS lIberal 
endowment for 30 scholarships of 1001. each, to 
create at once 60 exhibItIons of the 'Value of 251., 
to be held for the ensmng year It IS Mr WhIt
worth's deBlre that one of these exhibitions should 
be placed at the free and ahsolute dISposal of the 

Umverslty o( Durham. The exhibitIOn may be 
gtven With or WIthout competltton, lIS the am
vemty sees fit, eIther to a student at the UDlVCr
sity, or to a youth who hM obtamcd a certIficate 
of competency at the local class exammatlons 
The only condition attached to the acceptance of 
these exhibitIons IS, that the holder proceeds to 
quahfy htmself for the competition for the scho
lars1ups of 1001, to be conducted In May 1869, 
and sattsfies the umverslty that he WIll prescnt 
IDmself as a candidate at that competition. The 
use of one or more of the tools epeclfied, namely, 
the axe, saw and plane, hammer, chisel and file, 
and the forge, may be acqUired m almost every 
village In the U Dlted Kmgdom. I also enclose 
specunens of the eltammahon papers, showmg 
the nature of the eltanunatlon to be held by the 
SCIence and Art Department for the com}letItion 
for the scholarshIps of 1001 In 1869. In the. 
event of the University's acceptIng the 251 exhi
bition, further mformatton respectmg the com
petItion for the 1001 scholarships In 1869 will be I 
'sent. It IS Mr. Whitworth's earnest wlsb, in 
which the Lords of the CommIttee of CounCIl on 
EducatIon Jom, that you Will give your hearty 
'co-operatIon m promotmg his deSire to benefft 
the engmeenng and D;lechaDlcal mdustry of thIBJ 
country" 

1681 With what VIews are those examlllation 
papers set ?-In order to convey an impres810n off 
the naMe of the exammation which 18 to be hel~ 
by the de arbnent. 

1682 And'they are papers simuar to those 
wruch are ordtnartly set for the May eXamIn..
tton?-Yes 

1683. Mr. Acland] The compe1111on for those 
100 I scholarships IS not based upon speCIal papers, 
but on the ordmary papers set by the depart
ment ?-In one sense there IS nothmg speciOl in 
them, but It may pOSSibly seem to lie l"lght to 
prepare a hIflher sort of J?aper. That, however, 
18 a matter for consldemhon. 

1684 So that If a student presented IDmself, 
and saId that he would come up for a. more ho
nourable exammatlon, he should have the OppOl'
tumty of domg so If he pleased Mr Whitworth 
has speCIfied the subJects: "Mathematics (ele
mentary and hI~her); mechanICS (theoretical and 
apphed); practical plam and descnptIve geome
try, and mechanIcal and freehand drawlllg, phy
SICS, cheIDlStry, mcludm~ metallltrgy" Now, we 
have gomg on dunng this very month of May, m 
the evenmg, at J>Crhaps 300 places throughout the 
kIngdom, exammatIons worked by papers m each 
of those subjects 

1685. Your ordlDary machinery suppItes yon 
with the means of fulfillmg the conwtIons in 
question ?-Perfect!'y. 

1686 Chatrman 1 Those papers would be at 
about the same stanilard of dllhculty as those in 
your May exammatIon ?-Yea, WIth pOSSibly one 
standard hlg'her. We have two standards now; 
and It hM been conSIdered pOSSible that there 
may be a thtrd 

1687 Mr Acland.] The case 18 qUIte parallel 
to what the Royal AgncuItnral &OClety dtd a 
few years ago, wlien, Instead of IDsotuting a speCIal 
agncultural examInatIon, they deCIded to gtve 
honours to selected canwdates, havmg certaln 
agncultural qualIficatIons, who passed m certam 
local exammatlOlls 7-Yes. 

1688. Chairman J You say you believe thai 
the exhibItIons to artJzallS may, perhaps, be In 

creased to 50L for the year by connectmg them 
'lfit~ 
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with the SCience and Art Department, under 
the Mmute of the 21st of December 1867 ?-(Mr. 
Whltwortli ) -Yes 

1689 (To Mr Cole) Is that unpresslOn of 
Mr Wltworth's shared by the SCIence and Art 
Department ?-(Mr Cole) I apprehend that th.e 
Lord PreSident wIll give that mterpretatIon. It 
cemes qUIte wlthm the spmt of the Mmute for 
the 251 scholarships If, tor example anyone of 
those towns, say HalIfax, finds a youth competent 
to take the 25 ( scholarship, and if he be an 
artIzan, It IS only to ask the department whether 
Mr Whitworth's scholarship would be accepted 
under the terms of the Mmute, as a contributIOn 

1690. You beheve that, With regard to artlzans, 
lind to artIzans only, those scholarships would pro
bably be accepted 1-1 beheve so With regard to 
artlzans ouly. 

1691 But the InstItutIOns named here are 
scalCely mstltutIons for the mstructlOn of artIzans, 
are they, so that that would then apply only to 
the three for the Somety of Arts, and the seven 
towns mentIoned?-Yes, and Owen's College, 
perhaps, may select arttzans There 18 nothmg 
to prevent the U mverslty of Oxford selectmg an 
artlZan, but I venture to thmk that the IntentIon 
was, that It should encourage Its own youths 

1692 Mr Bruce ~toMr Wliltworth)] I should 
ltke to have your opmlOn as to whether you thmk 
that, under the conditIons you have made, the 
greater number of these scholarships would be 
earned by the men of theory who had learned 
practll,e, or by the men of practice who had 
learned theory?-I thmk that the men who had 
learned practice would, perhaps, have the best 
chance But we have been m the habIt, and our en
gmeers are also now m the habIt, of takmg youths 
Wlth a premIUm For mstance, we have been 
pltld 1001. per annum by gentlemen to receIve 
youths for three, four, or five years, and those 
youths are permitted to go right through the di£. 
ferent branches that are named here -" SIUlths' 
work, Turnmg, Flhng and FlttIug, Pattern
makmg, and ~Iouldmg" Now, those youths 
would, I thmk, be the most hkely to be the suc
cessful competitors, nltlUely, youths who had 
parents determmed to give them all the benefit 
of a ll'ood education, and prepared to pay those 
premIUms WIth them ' 

1693 You thmk that these youths would have 
speCial advantages for acqutrln~ the manual skill,? 
-Yes. as well as for recelvmg mstructIon at' 
school; I thmk ultimately those would be the 
Fersons most lIkely to be successful ' 

1694 But. apart from that selected class, would 
It not seem more prouable that the man who had 
got manual skIll should acqUIre the addItional 
quautIty of theoretical knowled<>,e wluch would 
enable hun to get one of those s;;tolarshlps, than 
that the man who had the theoretical knowledge 
should acquire the manual skill 1-1 thmk so; It 
IS ,'ery W1hcult to acqUIre manual dextenty un~ 
le~s you begm very young Mr Stubbs, of 
Warlmgton, told me 25 years ago that in the 
manufacture of delIcate files, such as dentists 
use, a boy never did any goed uuless he waslut 
to It at about eIght years of age. He S81 It 
was no use puttIng a boy to itat 12 ;rears of age, 
because the dehcacy of touch requU'ed so much 
practIce; and I suppose young ladles If they go 
to the p18no velY early find It 18 better than If 
they go later I have known a few mstances, 
but very few, where parties ",ho have been 
brought up to somethmg else have, nevertheless', 
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dIstmgUlshed themselves as mechamclans The 
most conspIcuous case I ever knew was the late 
Mr Clement, who asSIsted Mr Babbage m 
maklDg Ins ealculatlDg machme He was brought 
up as a slater, and became, perhaps, the best me· 
chamClan m hIS time, but even he was not able 
to acqUIre skill m mampulatIon so milch, though 
he was a man of great mechamcal mstInct 

1695. In those cases where It IS necessa~y that 
the practice of manual labour should begm at so 
early an age, It 18 all the more expedIent that the 
means of gtVlDg a good education m the tech
meal branches ef the work should be provIded? 
-Yes 

1696 In your estabhshment, at what 8<>'e do 
children commence worklDg?-In one estaClIsh
ment we have three d18tlDCt branches We have 
the ordmary labourers, and then we have a class 
whIch I have contrIbuted a good deal towards 
formmg, what we call machme men We gene
rally get young men who have been brought up 
In the cotton factories, and who have acquueu 
the mampulatIon, and they SOOIl learn to work 
those mathlDes, they are not skIlled mechamcs 

1697 They get theIr early educatIon else
where?-Yes, mthe cottonfactones, and frem 
theIr acquamtance Wlth machmery they soon 
learn to work the plamng machme, and the shapmg 
machme, and, In fact, every machme m our esta.
bhshment IS mmded by those young 'men, except 
the turnmg lathe We have not a mech"mcIan 
employed m that department. The tmrd class IS 
that of skilled mechamcs 

1698 You stated that rl' our workmen paId 
due attentIOn to SCIentific mstructlon you see no 
reasou to apprehend that we should lose the me
chameal supremacy wmch we,m your 0plmon, at 
thIS moment possess ?-Yes. 

1699. Do you conSIder that there 18 danger of 
cur losmg that mechamcal supremacy uuless gl eat 
attention be paId to SCIentific mstructlon i'~ 
There 18 no doubt tha~ they have m Prussia and 
BelgIUm, and France been nl.akmg great strIdes, 
so that we are not so far ahead of them as we 
'Were 

1700 They have been maklDg very ample pro
VISIon for the supenor mstructlon of the worklDg 
classes, have they not?-Yes ' 

1701. Such as 18 not WIdely dIffused m thIS 
country?-Yes 

1702 ChaIrman] Do you mean there by 
workmg classes, the workmg classes strIctly 
speakmg, or foremen and managers of worits?
I mean the foremen and managers of works. 
there has been more attentIon paid abroad to 
theIr education 

1703 Mr Bruce] But my questIon was di
rected tp workmg men, surely m PrUSSIa, where 
the educatIOn of workmg men IS contlDued m e:a:
cellent schools up to 14 or 15 years of age, pro
VISIon 18 made for the education of the workIng 
classes wmch IS not made m thIS C0111ltry?':'" 
Yes 

1704 Chalf'man] TheIr pnmary educanon is 
better?-Yes, I may mention thIS, Wlth regard 
to those men whom we call our macmne men, 
theIr wages are betwt'en those of a labourer and 
those of a skilled mechame; now by great care 
and strIct attention to those men we are able to 
:6.n\l!h all our work by means of those men ID. 
our machmery WhICh was exhibited In ParIS, 
there WIIS not a smgle t1nng but what was :6.msbed 
by machme men; the skilled me'lhamo never put 
11118 hand upon It except t;(I put it together; anel 
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there was uo example from any other eouutry of 
work firushed m that way 

1705. At what age do your mech&D1cs come 
III ?-From 14 to 16 

1706 • .And your mechaDlcs a.re exclusJVe!y em
ployed m erectmg the machmery of which the 
parta have been pre~ared by the class of men 
whom you call machine men, and who are not 
meehamcs ?-PrecIsel),. 

1707. Mr. Akroyd.J WIth regard to the.Asso
ciatlon of Foremen Engmeers, IS that an assoCla-
1\on for mutual JnstructIon or education, or .is It 
an assoCIatIon formed oolely WIth a VIew of pro
teCtlug theIr own Jnterests 1-They assIst each 
other lU tune of SICkness, and also, I beheve, 
when they are out of employment. they meet 
together and read papers for mutual mstructlon. 

1708. And among those foremen are there any 
of the middle classes, such as you get premiums 
WIth, or are they chIefly from the artlZan class P 
-They are chIefly from the a.rtJ.Zan class. 

1109 Then what becomes of those apprentIces 
who pay the premiums you have referred to, do 
you make foremen of them 7-1 thmk they more 
generally, perhaps, become draughtsmen; those 
that we have had have done so. 

1710. That I.S to say, draughtsmen of ma.
.chInery,and 80 on?-Yes 

1711 Your works are chiefly employed In the 
makmg of macbmery and tools for use abroad as 
well as at home, are they not?-They are ma.
,chmery for makmg machInes, whIch for want Df 
a better term are called tools. 

17 12. Do you find, In fact, that any foreIgn 
machInes are sent over to thIS country whIch 
come mto competltton wIth your own?-Very 
rarely, not machmes m general, the Amencans 
have sent SOme specIal machme!"J for nlIe 
maktng 

1713. You are very much employed m the 
makmg of the fine screws, wluch mVlde the 
mch mfiwteslmally, and I beheve J'ou were the 
first to mtroduce them, were yeu not 7-WIth 
l'egard to screws, before I took the thing up, 
every separate engmeer had his own pa.rtlcuJar 
screw, they.all varred, and there were'very often 
fractIons w hwh nobody knew much about, so that 
when a locomotIve estabhshment ordered loco
motives from dUfet:ent engmeers, they had all 
those dIfferent screws m them, and there was m 
consequence great comphcatton. It was Just the 
same ill the Boyal Navy, every engineer had a 
dUferent SlZe, and m fact a dtft'erent screw. After 
some years, I got the AdIDlTalty to adopt a given 
IIcrew, and by degrees we have now got It every
where I beheve there IS now not a ma.rme en
gme m the kmgdom which haa not got the same 
screw, and the same Size, so that what IS an. meh 
111 one place 18 an Inch In the other, hut formerly 
there was the smallmch and the btg mch, and at 
one place you ,found one, and at .another Jllace 
the other. 
• 1714 I suppose you find the use of those fine 
scrpws an unmense ,advantage m the manufacture 
of rifles and sma!! arms of a!! kmds?-Y es. 

1715. Do you find any matena! competltlon m 
regard to those small arms, from parts such as 
Lu!ge, In Belgium ?-1 beheve they can make 
small arms 10 B1rl11JD,gham as cheap as at any 
place In the world. 

1716. I understand the condtttons of examina.
tIOu for these scholarslups are, that the candIdates 
must be under 26 years of age, and that the con
mtlon of the panwdature for the :exhillltions arl\, 

ilIat they must be under 22 years of ep;e, but 
uetther of those competthons do you lix a mUll" 
mum age?-No 

1717. So that even as to a boy of 12 or 13 
years of age, It would be qwte open to him to 
enter the competltlon?-Ye .. 

1718. The competItion, m fact, IS for the 
scholarshlps only, and not for the exlubitlons?
Yes. 

1719. I observe, moreover, that the ma.zamum 
number of marks obtamable 10 theoretIcal suh
Jects, and those obtamable by the most slulled 
workmen, must be about equal?-Yes. 

1720. But you do not fix a DllmmumP
No 

1721. 'Xhen a compeWlon for the schol&rship 
might have a full quantity of marks for theo
rettcal knowledge, with but a very small number 
of marks for the practical part of the eXIl1l11I1a.
twn ?-J ust 80. 

1722 Mr. Dzzon.] Do you thmk those who 
have receIved the educatIon to be gIven by means j 
of your soholarshlps, will be afterwards content I 
With the posItion of workmen ?-That would de- , 
,pend entirely on the man's capabllltlcs For m .. I 

stance, m OUP establIShment, I should say that we I 
have 800 people, while we have about 20 foremell, j 
.so that there IS one foreman for every 40 men./ 
Then we have two managms, and of course we 
try to sslect the very best men for the posluoa 
of lIIlanalfer. The foreman should also, of course" 
.be aupenor to the workman. Out of 40 wocJs:.. 
men, we only find perhaps one foreman. 

1723. The object of my mqu1l')' was to MCet'
tam whether you do not tlunk that after havmg 
.:receIved thiS education, whIch will be of a high' 
class, the students will feel themselves to be 
,above the condItion of foremen, and aspIre to that 
of masters 1-There IS no doubt they Will. The 
,masters will select the best of them for foremen, 
they will not be any the worss as workmen from 
haVIng received a good education. 

1724 I dare say you are aWare that there are 
a great many ~entlemel1 who think that the 
SCIentIfic education of the mIddle classes ahould 
be carned on at the expenae of thos6 classes, and 
.I nobce here that you say, .. I venture further to 
.express a hope that the Government will prOVide 
the necessary funds for endowlUg a suffiClen.t 
,number of l'rofessors of mechamcs throughout 
the Uruted Kmgdom ," now I want to ask you, 
whether you are of OPIUIOU that the sCIentIfic 
education of the mIddle classes should be aided 
by the Government, or left entirely to the volun.
tary eWorts of the mtddle c1ssses ?-1 think the 
Government ought to aoslSt. 

1725. Hasl.0ur attentwn been drawn to the 
,benetit to be enved from museums ?-Yes. 

1726. Wonld you advocate the estabhshment 
of museums m the manufacturmg centres as con
dUCI ve to the 801entlfio educatIon of tile mdustrtaI 
classes ?-Yes. 

1727. In what way do you think muS6UJ1lS/ 
nught be made mstrumenta! to the teachlU of 
8mence 1-1 thmk museums, especIally when they 
exlublt the gradatlona that have taken place 1Q 

machInery (shOWIng the VanoUB lIllprovements 
that have taken place) are very matructl.ve m
deed. 

1728. That kmd of mnaeum would be what 
we mtght call our rustoncal museum ?-Y ee. 

1729. You do not thlUk It would be adV18&ble 
to have the most improved machines of each e_ 
m actual work m tIwae mnseoms 7-N 0, I thInk 

-not ; 
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nDt I that would be an expense whICh It wouIil' 
not be necessary to mCur. 

1730 But stili you would have machmery m' 
the museums ?-Yes. 

1731 To what extent and m what manner dD 
YDU thmk the Government nught be called upDn' 
to aSSlSt m the eetabh-hment and management 'Of 
such museums 1'-1 think that every locahty' 
wDuld, to a certam extent, furnIsh the models andl 
machmery for Its own museum, I do nDt trunk 
the Government shDuld be called upon to do 
that 

1732 Would you tlunk the Government might 
contnbute m some other wall fOl" example. to
wards the erectlDn of the butldm""p?-I thmk the, 
IDcahty ought to do somethlllg" erhaps If the 
looahty did half the Government Dllght do the' 
other half 

1733. Mr Potter] I trunk YOll referred to 
certam workmg-clMs apprentices' that you take. 
at 14 years of age?-Yes 

1734 And those apprentices you' keep to' diS
ttnct departments only?-Yes 1 must explam 
that, when" youth eomes to us, say, at 14 or 161 
years of age, Without paylllg a premulm (there lSi 
DO mdenture, lind we have, strictly speakmg, no 
apprentices,) we put the young man to' that which. 
SUIts hun best, and the result depends entn'ely 'On 
himself and the progt'ess that he makes We do 
not conSIder that we are bound to. teach rum a 
trade 

1735, It 18 benefiCIal to yourself, of course, to 
keep hID! m one diVISIOn! only?-Yes; but If' he 
IS a clever youth, we find It to enr mterest to. 
push rum on 

1736. liut the maJorltv are educated 1n the 
separate departments ?-Yes, certunly 

1737 Do you thmk youths of that cl_ woul<L 
have any chance of takmg these soholarshlplI' 
under the dIfferent handICraft heads ?-GenerallY' 
speakmg, they would not. It IS only where you, 
find a. strong mechamcal instinct, and a man 
WIth brams, that he would have a ohance 

1738 It would be a.n exceptlonal'case?-Yes 
1739 You admIt that they weuld not stand 

much cllanoe 1U the competttlon agamst that clasS' 
of purtls who go through the whole of your. 
estnbhshment ?-Yeli 

1740. Have you any ~ducat1onal test berore 
you take those lads ?-None 

1741. Do you not find, then, that a young maD' 
goes up, under those olrcumstances, WithOUt any 
knowledge_ exoept that of hwspeOlahty ?-Yes, 

1742. Would you not thmk that ltwould be, 
deSIrable that some educatIOnal test should he 
(lome to for the lads before they go Into such 
estabhshments as yours P-It would be very de
II11'8ble 

1743 They would not come under educational 
clauses of the Factory Act, pf course ?-Ne 

1744 I thmk YOll have been a sup)?Orter of 
the Manchester School of Arts Slnce Its estab-
lIShment ID 1838 ?-Yes. , 

1745 You have watched the progress of that' 
institution from that date to the present tune, 
have you not?-Yes. 

1746. Have your hands ever availed them_ 
selves to any great extent of the eduoatlon given 
there In mllobamcal drawmg ?-Not to any great; 
extent. 

1747. You dId, ia the firstmstance, bnngthat. 
mechamcal drawmg under the cogrusance of thlll 
dtNctors, dId you not ?-Yes. 

1748. Do any of your apprentices avaU th_ 
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selves of the evell1ng classes. at Owen!! College' 
-Some of them do 

1749 To any great extent ?-No, I tJunk not. 
1750 Or of the Mechanics'lnstttutlon 80h00ls1 

-Not to any great extent 
1751 All these three lDstJ.tutibnB are Wlthm 

half a mde from vour own estabhshment, are 
they not?-About'that 

1752 Have you aDy Idea thafllf that elass of 
education whICh is gIven lD the School of Arts, 
the MechaDlcs>' InstltutlOn, and Owen's Colle~e 
were reduced lD cost It would sttIl be more largely 
Mused 1-1 daresay'that It would 

1753 You thmk that that would multIply sen
SIbly the :number of attendant. ~-Y ell 

1754. Have you ever heard any'obJectlon made 
to the rate of fees at Owen's €ollege m the even
ing classes?-No 

1755 With regaro to the' foremen and, p1!G
Jllleto .. s of large establ1Sbments"hke your own, 
you would say that they sprung very mamly £.om 
the workmg classes, who have been employed, 
lsuppose?-Yes. 

1756 Mr BazZey] You have a greatpracfilcal 
knowledge of the manufacture of steel ?~ Yes.' 

1757 Are yOUl acqUatnte<l WIth the stats of 
the manufacture of steelm PrussIa as well as m 
trus country?-Yes 

1768 What may be the comparattve mente' 
at thiS tune of the steel manufactured IB' Prussia 
and the steel mannfaetured m thiS coun,1lry \11-
With regard to the qualIty, of the steel made m 
Ptm8S1a as compared With 'W'hat 18 now made at 
Sheffield, I do not trunk there IS much dlft'el!
ence, there are larger masse& of steel made m 
Pmssla than have been made in this country; and 
I thmk that about be years ago m the manufae. 
ture of what we call homogeneous metal, that IS 
to say, mtld steel, Mr Krupp wasvery,much 
ahead of everybody else, but now, and for the 
last year or two, accordmg to my own experIence, 
I do not thlDk there 18 any dIfference 

1759 If I am correctly mformed your aWl!. 
manufactured steel IS verr superior to that which 
18' produced generally III Sheffield ?-I have 
added a new process, that of gIving compressum 
to steel m a flUId state, 80 getting nd of all all' 
bubbles and gases 

1760 By that process in all probablhty your 
own steel IS made greatly supenor to that of 
Prnssla?-Yes, no doubt 

1761 Cha.rmanJ But that process 18 still ouly 
m course of development, IS It not ?-Yes. 

1762 Mr JJazZey] You have had It m opeJ'a. 
tlon for two or three years, I beheve ?-I have 
heen prosecuting It for the last two or three 
years. 

1763 • Chau'man ] You are not bnngmg forth 
commercIal products by that process are you il
Yes. 

1764 Mr BazleyJ Are you makm~ a.:ny large 
guns for the pubbc servIce or fOF the foreIgn ser
VIce of that Bupenor metal ?-Yes, we have Just 
sent In to our own Government two 9-mch guns 

1765. And they prove to be vastly supenor 
pIeces of ordnance, do they not?-Y es. 

1766. Notrung that you know of has echpsed 
themm any way?-No, they are much supenor 
to anythmg that has been hltherto produced 

1767. And m that respect )'Ouhava no com-. 
petltor at all, have you ?-Not It 18 m proceea of 
development now; It reqUl.l'll8 very' powerful 
macrunery for the large gtmBJ 

1768~ Have foretgU Govermnents. Bometunes 
J( 2 apphed 

J. 
If'hztworth, 

Esq,. 
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applied to you for your guns or your tools P-Yes, 
very frequently; not so much for the guns, we 
have supplIed the Brazilians WIth the whole of 
thet1 guns for theIr smps; our own Government 
refuemg to take our own guns of course has had 
an mHuence WIth other Governments, 

1769. DId the Emperor of the French on one 
occaSIon send an emIssary to make observations 
repectlng your guns 1-We had m Paris an exhl~ 
blfaon of guns, and the Emperor was deSIrous of 
haVIng the mountam gun trIed at VersaIlles, and 
we had a trial, wmch was very satisfactory. 

1770 And that gun was perfectly successful P 
- Yes, it was. 

1771 In your opmton, IS it possIble to make a 
perfectly plane surface by any mechanIcal agency, 
or IS not art more succesSful for that purpose than 
any skIlled mechaDlsm that has yet been applied? 
-In ordt'r to pl0duce a true plane you reqUIre 
the hand, no mecha.DJsm can produce a true 

'plane 
1772 No planmg machinery that you are a~ 

quamted WIth can do So P-No, It IS qUIte Impo~ 
SIble. 

1773. By the method which you pursue m 
your own estabhllhment you can make surfaces of 
so true a plane that when they are put together 
they adhere WIth great tenacIty, and It IS only 
by the apphcatton of great force that they are 
sundered I~ust so. 

1774 Yeu thmk, 1D fact, that we have accom
phshed work lU tws country which IS not sur
passed by any of our foreIgn competitors 1-Just 
so 

1775. Mr M'Lagan] Is It the met that lU the 
ExhlbltlOn at ParIs last year the machinery and 
tools from foreIgn countrIes were superIOr to those 
from thIS country ?-No, certamly not. 

1776. Was there a more extensIve exhibItion 
of those tools from forel&! countries than there 
was from thIS country 1-res 

1777 But the tools themselves were not su~ 
penor, yOo1 thmkl-They dId me the honour of 
gtVlllg me the grand pnze 

1778. But I am takIng the averageP-The 
average of the EnglIsh tools was superior to the 
average of those from foreIgn countrIes. 

1779. Has there been a greater Improvement 
In the manufactJJre of foreIgn tools durwg the 
last 10 years than there has been In thIS country? 
-There has been a greater Improvement In the 
~eneral manufacture of tools III foreIgn countnes 
Qurlllg the last 10 years than there has been m 
thls country, because 10 years ago they were so 
far behllld us 

1780. Do you thlllk from your own knowledge 
of the subject that tms improvement In the 
foretgD manufacture of tools can be attributed to 
the means of education affi,rded to workmen lU 
other countrIes beIng supenor to the~eans of 
education for workmen m thIS country -I have 
already stated that I thmk the greate Improve
ment which has taken place III forelgtl. countrIes 
IS III consequence of thetr bemg so fa.r behmd us 
10 years a~o; I think the average ~f the tools 
made m this country "re a.t this momlmt supenor 
to those of any other country. 
• 1781 You say there has not been 80 much 
progress III the manufacture of tools in th18 
(!(Iuntry as there has been 1D foreIgn countries, 
owmg to the met that the manufacture 1D fomgn 
countries 10 years ago was very much behmd the 
manufacture lU thIS country 1-Yee 

1782. But do you thmk that If workmen ;in 
, " 

foreIgn countries had not had the means of edu. 
catmg themselves for the manufacture of those 
tools there would have been 88 much progress 
there 1D the manufacture as there haa been durmg 
the last 10 yeers 1-1 thInk the Improvement 
that has taken place III the manufacture of tool. 
In foreIgn countnes haa been very much owmg to 
their havmg obtamed tools from thIS country and 
made copIes 

1783. In what country dId YI)U observe the 
greatest Imp,rovement In the manufacture of tools 
at the ExhibItion III Pans last year ~-I should 
thmk PruSSIa. ' 
• 1784. DId you ohserve any great unprovement 
III Amenca 1-Yes, In America also. 

1785 Are not the means of education III those 
two COUlltrIes much greater than III wmost any 
other country III the world P-Yes, I beheve so. 

1786. Then may we not mfer from that that 
the mellns of education for workmen hllB probably 
somethmg to do WIth the Improvement in the 
manufacture oftoolsP-Yes, I should sar BO. 

1787. Mr. Lowther] Have you VISIted Mr. 
Krupp's works?-Never. I have been 111 the 
habit of usmg ws matenal 

1788 But you have not seen hIS men at work. 
have you 1-No. 

1789 Mr AclandJ I thlnk you sud you 
thought It desua ble that the mIddle classes should 
be able to have the means of obtalDing sClentdic 
lUstructlon, will you be eo good as to gtve your 
reason for that, because It would seem at first 
SIght that, as SCIentific lDstructlon for the pur
poses of thIS Commlttee, is supposed to be the 
means of spendmg capItal advantageously, per
sons haVIng caplf.al should find the means of 
gettmlf the educatIOn for thetnselves 1-1 confined 
mysell' to the provldlDg of professors, and I thmk 
that :probably many locahty that would raIse a 
certain amount for a college or school, It mIght 
be desuable for tbe Government to gtve a SImilar 
sum for the purpose. 

1790 Is your reason for that, that you think 
It destrable at the present tIme, and under the 
eXISting CIrcumstances of th18 country, that tbe 
Government should give a stunulu8 to that object, 
or do you tWnk that the ddferent locaittles en~ 
gaged lU mdustry ought permanently to lean on 
the central Government for the purpose of getting 
that education 1-1 twnk the dIfferent localIties 
should do, m fact they ought to do It, but they 
have not done It, and I think It IS so Important 
for the mterests of tins country that It should be 
done, that I should be very glad If the Govern~ 
ment would step m. 

1791. Do you thlnk that If the subject 1s 
fatrly put before the country, persons havmg 
capItal wdl be found mdlsposed to pay reasonable 
fees for sCIentIfic mstructlon for theIr chIldren, 
WIth a vIew to theIr getting on III buslDess lU 

after hfe 1-1 do not know that you can say that 
the wddle classes are backward III that respect. 

1'i 92 I understood you to say that persons 
frequently paId about lOOL a year for the pur
pose of enabhn'" thetr sons to acqUIre techmcal 
knowledge and' experIence lU manufacture 1-
Yes. 

] 793. Do you think that when once the ilD
portance of SCIentIfic lDstrnctlon 18 recognIsed In 
tIDe country, that the same motive will not 
induce people to pay reasonable feee for co_ 
petent SClentWc U1strnctJOn 1-N 0 doubt many 
would ;-but It 18 destrable to educate the worklDg 
claeses as well. My object 18 to make good fore-

men 
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men and good managers. Then m order to get 
those, you must educate a great number, because 
It IS only where the man has got the reqUIsIte 
mtellect that he can become a foreman or ma
nager, he must have the br81ns for the work. 
Take our own estabhshment, we have one fore
man to 40 workmen, but we would hke to have 
the 40 \\ orkmen educated, and take out the best 
of them for forem'en 

1794 Do you then trunk It is for the public 
and national mterest that those 40 workmen 
should be educated at the publIc expense 1-To 
a certain extent, I would have the Government 
prOVIde professors, so that the publIc could attend 
lectures. for th(. purpose of gettmg the deSIred 
instructIOn. 

1795. Do you thmk that those workmen, 
haVIng, as I suppose they bave, pretty high 
wages, would not be able to pay moderate fees 
for such lectures ?-PractIcally, we :find that we 
do not get sufficIently educated workmen 

1796 If the Government were to confine 
itself to the or~aUlsatIon and mspectIon of these 
public mstItutlOns, should you say that would 
meet the case, leavmg the parties dIrectly and 
personally 10terested to pay the current expenses 
of the educatIon conferred 1-1 cannot say 

1797 What 18 your op1Olon Wlth regard to the 
lDstItutlon of model workshops attached to uni
versItIes or schools, such as K1Og's College, or 
Owen's College, for the purpose of gIvmg a trBln
lDl;I: m practIcal skIll, do you th10k that practIcal 
skIll can be gIven m a model workshop wruch 18 
not established for busmess, but slffiply for 
teacrung?-I th10k that, as has been stated m the 
letter, youths may learn the &lffiple use of tools 
m almost every VIllage from the carpenter or 
Smlth. I would not have a youth make ma
crunery m a school or college 

1798 AdmIttIng fully that, as you say that 
knowledge may be acqUIred anywhere, and under 
real workmen 10 that way, the CommIttee would 
be glad to ho\c your oplUlon of the real value 
and utIlitr of what are called model workshops, 
do you thmk they teach much, or 18 It better to 
lcave the people to pick up the knowledge where 
they can 10 places of real bqs10ess J-Demdedly 

1799 Your op1Olon is not favourable to model 
workshops ?-Certmnly not 

1800 In reference to thlS memorandum signed 
by yourself, dated the 4th of May, may we un
derstand that the subJects here l81d down have 
been matter of consultatloo between yourself 
and the department, or are they purely your own 
VIews 1-1 have bren 10 consultation WIth regard 
to the whole of those WIth Mr COld, and have 
receIved the greatest asSIstance from rum, but 
the whole of the scheme WIth regard to the com
bmatlon of hanwcraft WIth theoretical know ledge 
IS my own suggestIon 

1801 Rcfernn~ to the syllabus 18sued by the 
depat tlnent In whIch elementalY mathematics are 
meluded, I trunk there are certmn spem:ficatIons 
of the reqUIrements for the :fifth class and the 
fourth cLtss?-Y es 

1802. Would you kmdly state, if you conve
nlcl\tly can, what you require under class :five of 
your own memorandum for elementary mathe
matIcs as a qualtfymg examlDation for your 

072. 

scholarshIps ?-That I should leave entIrely to J. 
the SCIence and Art Department, and to pro- Wh.tID01'1k, 
fessors Esq. 

1803. For a student of the :fifth classwhlChre- 7 ~868 
qUIres one book of Eucbd, would that be suffi- Y, 
clent as quahfYlDg hlffi, m your opimon, or would 
you go rugher?-I would go as hIgh as I found 
m practIce could really be got 

1804 I am speakmg of the qualuymg eXIIDII
natIon nBlUed m No 5, not the competItIve examl
natIon nBlUed m No 4?-Whether they nught 
be conSIdered to have a satisfactory knowledge of 
the subJects named would be ascert8lned when 
the eXBlUrnatlOn took place 

1805 You were asked Just now whethpr there 
was any mInimum reqUIred m your vIew of theo
retIcal knowledge, and I understood that the 
questIon rather sugaested that on your plan a 
mere workman would beat the others, but do you 
not, m fact, reqUire a reasonable standard of 
theoretIcal knowledge from all of them 1-Yes~ 
certmnly 

1806 Lord Fredmc Cavend .. h] Do you pro
pose that the Government should also appomt 
those professors whom you recommend that they 
should endow ?-I thmk It \\ould be well for the 
Govern1l\ent to take the recommendatlOns oj; the 
localtty, I thmk the locality ought to be appealed 
to. For mstance, in the case whICh I mentIoned 
WIth regard to Manchester, consldenng the great 
extent of the cotton manufacture, It would be 
deSirable there to have a professor who was 
"Peclally acquamted mth the cotton machmery. 
I think the Government should take the recom
mendatJ.on from Manchester 

1807 The recommendatIOns of indiVlduals,not 
of a consultative body?-J ust so. 

1808 Do you propose that they should teach 
not only the :first pnnClples of mech8.11lCB, but also 
bow to apply those prmmples to partIcular de
partlnents of mdustry ? ........ Yes, to a partIcular 
manufacture, In fact, that the professor should be 
practIcally acquBlnted Wlth the cotton mannfac
ture. 

1809 Do you not thmk that there would be 
a danger of a Government professor excItIng 
nwcule rl he were to go down to a m811nfacturmg 
town and teach manUfacturers how to lffiprove 
theIr maehtnery?-It would much lffiprove a 
youth who wanted to be .. mannfacturer, the son 
of a manufacturer perhaps who would have to 
continue rus father's busmess may get a great 
deal of knowledge With a competent professor to 
teach hIm. 

1810 Do you not thmk It would be better that 
they should be mstructed m the general prmClples 
of Il).echarucs, and learn the detaIls m m811nfac
tones 1-1 would do that also, but u a youth's 
educatlon had been WIth reference to mill work 
from a professcir who had studied It, It would 
certamly benefit hlffi very mnch. 

1811 Chairman] WIth regard to the appomt
ment of professors, I suppose you would look to 
the mterest of the working class as well as the 
Dllddle class. you .would WIsh that men htghly 
qualt:fied .honld reSIde m ihfFerent manufaetufmg 
dIstriCts, m order that both those classes should 
be able ahke to recwve mstructlon from them? -
Certmnly. 

H3 
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RoBERT HUNT, Esq, FB.8, called in; and Exammed 

f812 ('M,rmon 1 You are the Keeper of the 
Mimng Records ?-1 am 

1813. As such, I beheve you pay penodical 
VlBlts to the dIfferent mmlDg and metallurgIcal 
dIRtncta of the km~dom?-To all of them through· 
out the Umted Kingdom 

1814 And I beheve that those establIshments 
have been neely and courteously thlOwn open 
to you ?-QUlte so 

1815 You are, therefore, well acquamted wIth 
the methods and froce.sett earned on In VMIO)]S 
localitIes ?-In al cases connected with mmmg 
and metallurgy, a.nd also wIth some other manu
factures 

1816. You are also acquamted, I suppose, with 
th& faCllItles for sCIentific 1Ostructlon In the 
vanOU8 localitIes ?-For about 28 yeats my atten
tion has been specially turned to that subject 10 
relation to mImng. 

1817. But not 60 specially as to metallurgy? 
-Not so cfircctly. 

1818 DId you find that there IS amongst the 
proprIetors and the workmen 10 mines, and 
amongst the analogous classes in reference to 
metallurgy, an increased deSire for sClentIfic 
knowledge of the art wmch they practice 7-
Amongst the workmg mmers I thmk It IS un
doubtedly so. There is an mcreasmg (leslre for 
such sClentIfic knowledge as IS dIrectly apphcable 
to their bread gett10g I am sorry tha.t 1 cannot 
say the samp With regard to the propnetors 
WIth few exc~ptIons, I nnd there IS ra.ther oppo
BltIon than otherwise 

1819 Mr Druce] Do you mean an oppoaitlon 
on the part of the m10e owners to the education 
of the mlDers, or a reluctance to Increage their 
own sClentIfie knowledge ?-Rather that thell! IS 

a relucta:nce on the part of the owners of mlDes 
to the workmen increasmg theIr knowledge I 
beheve It to be a. fea.r that they would be spolled 
as hewers of wood and drawers of water 

1820 Cha,rman. ] But, With rega.rd to the 
owners and managers, are they more dIsposed 
tha.n they were to mstruct themselves or their 
relatives, or to get them mstructed 1-1 do not 
thmk there IS a. very general deSIre for a.n merease 
of sCientlnc knowledge among that class 

1821. T:&a.t IS With rega.rd to mlDmg?-Yes, 
and also metallurgy, 

1822 IS-It not the case, then, that lD ma.ny of 
the large metallurgIcal estabhshments there is 
now what I may call a. chemical or metallurglca.l 
la.bora.tory. a SCientific department, In fact 1-1n 
many of those It IS so; or I should rather say, 
instead of many, 1D some of them. For e;Jaml'le, 
at the DowlalS Works they ha.ve there a regula.r 
chellllSt, who is employed in the analySls of ore; 
the same 1D Brown lIDd Compa.ny's Works at 
Sheffield. Iii large works of that class they ha.ve 
theu' chemist, but that 8eems to be the only 
sCIentIfic department. If we look at the dye 
works and cliemlcal manufactures there, we shall 
find tha.t they ha.ve generally a supenor e:&e11llSt 
to dIrect thetr workS j bnt the value which is Bet 
upon that department must be measured to a 
certa10 extent by the wanes wmch are given to 
those men, and those wanes a.re rea.lly very 
small for the ktnd of education wmcl1 the men 
possess. 

1823 You are speakIng now of chemISts 1-
Yes. 

1824; But have you not found, that chemists 
have been in many instances promoted to the 
management of works, haVlDg begun by entcrl11g 
mto the laboratory 1-1 onry know on8 or two 
cases of that klDd. 

1825 Do you know many instances where 
educated mechamcal englneers are now em'ployed 
as managers, whereas fonnerly men who merely 
possesRed the routlDe of metallurglcal operations, 
held those appomtments ?-I do not know that I 
can spea.k of that In connectIon With metallurgy; 
but certainly, m some of our mlDmg operatIOns, I 
know of such people. 

1826. But on the whole you would say, per
liaps, tht there IS au increas111g demand for 
theoretical knowledge among the mdna~ers but 
not a rapidly moreasmg demand 7-Tllere ap
pea.rs to be an increasmg deSIre, certalDly; but 
there al?pears to be also an exceedlDt!' a.mount of 
uncertainty With regard to the proprIctors them
selves, as to the value of the advantages they 
might expect to derive from Buch knowledge. 
Agaill and again I hear a remSI k hke thiS " We 
do not deSire our workmen to come here In kid 
ghves." With rega.rd to the MlDers' ASSOCiation! 
wmch I orgamsed n10e yea.rs ago 1Q Cornwall, l 
have- been met, aga.m and agalD, by some of our 
largest mme l,ropnetors With the statement, that 
they beheve 1 have been domg grea.t mlschlef; 
a.Dd when I ask why, they say, beca.use you Will 
make tltese men so VaIn tha.t we shall not be able 
to get them to do their work. The result, how
ever, as far as I can l!ee It, has been Just the 
contrary, these workmg mlDers, young men who 
ha.ve been educa.ted by the Mmers' AssoClation
many of them still remammg as worklllg men
have not shown anytltlDg hl<e that vaDlty which 
has been expected, a.nd certamly their self
conceit has not been lDcrea.sed I might men
tion a stnkmg Instance of a. young man workmg 
under ground a.t the present time, lD Dotallack 
Mme, nea.r the Land's End, who has earned off 
the gold medal 10 MlDeralogy, lD the eXa.mlDBr
tmn of the Departm'l'nt of SCIence lind Art, but 
tha.t young man, Atlll in the mine, is well content 
to u~e the pick a.nd gad There lire several other 
eases of the k111d to which I might pOInt 

1827. Do you tbmk any great advance has 
taken place in our mlDlDg and mctallurgtcal 
operations 1-Certa!nly 

] 828 And so far a.s you are acquamted with 
smular Induetnes a.broad, dOJou thmk that the 
proportionate advance a.bra has been much 
~eater than the ad"ance which h88 been made 
lD th1S country 1-1 have no actual knowledge of 
the condition of either JDlIUng or metallurgy 
abroad, so that 1 cannot fa.lrly anewer that que&
tIon 

1829. With regard to this mmmg school in 
Cornwall, It is, I beheve, a school in connection 
with the Department of SCience and Art 7-1t 18 
in connection WIth the Department of SCIence 
and .Art to the extent that tlte teachers have 
been certdied by the Setence and Art Depart
ment, and therefore they are entitled to tlu! 
money on the passed students. Also the pnzel 
held out by the SCience and Art Department 
are an 10ducement to the students of tlie classes 
in theU' studIes, but beyond tha.t there IS no con
nec1:lon between the MIDers' AssoctatlOD and the 
Sctence and Art Department. 

1830. The 
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1830. The young men who attend the classes 
of th<1se certJ.licated teachers are the ordmary 
workmg men, I presume?-They are, WIth very 
few exceptIons, workmg mmers. -the eliCeptlons 
bemg youn" clerks m the countmg-hooseson.the 
mInes, or I~ one or two cases, perhaps, the sons 
of the manan-ers of the mmes But .peakmg 
generally, th~se students jl.re workmg men. 

1831 Settmg asule those e .. eptJ.onal mstances 
of whIch you have spokell, do you thwk that the 
instructlon gIven m those sCIence Cla86es 19 IWJ,k,. 
lllg' an Imprcsslon on the worlang men ?-Yes. 

1832 You thmk It IS tendIng to mcrease their 
sClentJ.lic Iatowledge to an appreCIable extent?
Yes 

1833. And to a useful extent?-No doubt, 
two students, w hu had been connected WIth the 
Mmers' As.octatJ.on, al e now managers of de
partInents m the large smeltwg works at Swan
Bea. Several have taken Hry excellent po
slttons In connection WIth mmlng operattons 
abroad, and there are some others who are 
advanCIng to take the pOSItIon of managers at 
home. 

1834 In fact, m those classes, workwg men 
are bewg tramed to hold supenor SItuatIOns ?-
Exactly. 

1835. Mr Bruce 1 And so far the fears at the 
mastera are rewed '-Yes. so far. 

1836 Cha.TmlLn 1 You are m fact dOIng the 
work successfully f- W,th fall success, the 
number of students desmng mstructton 18 large, 
the dIfficulty we have to contend WIth 18 the 
want of money to oarry on the classes m the dIf;
ferent dIstricts. Perhaps It would be satlSfactory 
u I were here to explam the rostory and opera
ttons of the Mmmg .Assoctatlon The late Sir 
Charlcs Lemon, 25 years ago, bemg mtpressed 
WIth the ad vantages of BClentJ.fic educatIon, offered 
to the county of Cornwall a pIece of ground on 
whIch to buud a mmmg school, 500 I towards 
the butldmg, and to endow ..that. school w~th 
20,0001. prOVIded the County would submIt to a. 
tax of a fartrong on the ton of copper ore ralsed J.Il 

the oounty, but that fartrong a ton deCIded the 
queshon agllJDSt Sir Charles Lemon's effort. Sir 
Charles Lemon, notwlthstlmdIug, commenced a 
school at Truro, m whIch he had three professors, 
the Rev Mr. Moseley was one, then teachmg 
mecharucs, Mr. Pndeaux of Plymoutb, a. well 
known chem.t, taught chCIDlStry, and Mr. DIck
mBon, the present InBpector of Mmes for Lanca
srore, was the teacher of Mme Engmeenng That 
school was carrIed on at Sir Charles Lemon's ex
pense for three years, and several of the young mea 
so educated, who are now ahve, are lD the POBl

tlon of managers Subsequently, Sir Charles 
Lemon, havlOg abandoned the scheme, Dr. Bat'
ham of Truro endeavoured to eontlnue It, 6I1d 
b:y the aId of subscnphons from Mr. Robarts~ 
Sir Charles Lemon, and some other gentlemen 
1Il the county, the school was for some years 
earned on at Truro, but 1t was found that there 
was as much dIfficulty In gettmg the mwers to 
go to Truro I1Il U the sOOool had been In Lon
don, and 1t was abandoned. I then thought 
I would make an effort to take the school to the 
mmers, Instead of pl8Clftg the school m a centre. 
wInch the mner must lie at some cost to reach. 
W.tb the asststance at the present Members for 
the county, Mr. 8t. Aubyn, Mr. Kendall, Mr 
Robarts, and Mr_Davy, I succeeded m arrangmg 
the Mmers' Assoclatlon, so called; and the plaxi 
to be adopted WWlo that to every JDJ.lllllg oontre 

0.72. 

where we could geta class of 10, we should .send R. Hunt, 
a teacher At one tlme our subscnptlons were E_g., 1r.11 ••• 

In better condItlon than they are now, we 
had eIght classes m .operatlon, -whereas now 'l'l'e '1 ;M;"y ~~68. 
:have only three. the subscnptlons have fallen off 
malulyon account of the severe depresSIon whIch 
has fallen on Cormsh mWlng \'Ilthin the last two 
or three years We have now a class at St. Just, 
which contams 12 students, a class "t St. Breage, 
near lielstone, wroch contaIns 20 .students, and 
one at Camborne, which conta.ms 18 stndents 

1837 Mr Bruce] What 18 the l'ank J.Il lUe Qf. 
those students ?-'-They 'are all or them eIther 
mmers, workmg underground, or m aome way 
young men connected WIth mmes; the sons oCme.
chanlcs 10 all ca.,es. 

1838 Cila.rman ] Do they pay any fee?
They pay 5 s a. year, but If any of the young 
men a.re under 16 we admt them for 2 s 6 d "" 
year to '" eourse of lectures, 'lTarymg from 20 to 
40, accordmg to the arrangements of the teacher~. 

1839. What IS the cost per head?-The east 
of the workmg of the Assoc18tJ.on at the present 
time 18 about 2001 a year 

1840 W lth regard to all those classes:L-Y alb 
the ouly payment we have'to make 18 to the 
,teacher, to whom we gtve 1001 ~year We pay 
hts travellmg expenses, as .well as the expenses 
.eonnected With the classes, namely, the apparaWil 
and the chemIcals that are used; we purchase 
the books for the students wroch we sell to them 
at half the oost. 

1841 What 18 the Ilntlre number of 'Your sm
duents ?-It 18 about 40 at th,S tlme Of courSIl 
Jf each wdIvldual class had been large the teache,r 
could manage them, but we cannot work mow 
than three classes at a tlme, the :teacher goes 
from one place to another takmg th.e three Wlthm 
the week. , 

1842. I suppose a very shght mcrease of the 
BUOSCrlpttons would enable you to proVIde ,In· 
structlOn fur a grea.er number IOf pupUs ?-Four 
years ago we had two teachers, and then we kept 
from Sl,. to eIght elasses in oper,s,tlon; we are "OW 
teaching ChemiStry and the use of the blowpIpe, 
and the .ordmary procesEes of .Metallurgy, and 
11meralogy. We deSire alaoto teachMechaUl~ 
but we are not now dowglt, though a. few years 
mnce we were dOlDg so. We had a teacher of me. 
chamcs who taught mecharucal englneermg, the 
prmClples of apphed mechamcs and mechawca1 
drawlDg, hut for want of funds, that IS now sus. 
;pende~ 

1843. Is there m the county of. Cornwall a 
good chemIcal or metallurgtcallaboratory ,or have 
you both ?-There 1S neIther, when Sir Charles 
Lemon estabhshed ros school at Truro he thetl 
had a laboratory fitted up m connectton WIth the 
Royal tn.tttutlon, where there lIS an excellent 
museum, and the Committee at the Royal lnstl_ 
tutlon allow the Mmes .Association the use at that 
laboratory, but It IS not open for any PlllPoae 
beyond the mere use of the laboratory. 

1844 NotformstructlonmanalYSlsorassayJ.Qg? 
-In each of the classes we have .assa;rmg furnaces 
and a small collecuon of apparatus Just SufficlCUt 
for the young men to repeat the eXf,.:ents 
wroch the lecturer may have been exp g j"I) 
them, we have a small laboratory .at each place 
where a class 18 es.tabhshed. 

1845. The mstructlon gtven is actual mwvi
duallIlStructton lD the elements of chenllstry and 
assaYlOg 1-lt 18 by lectUl'CS once I' week to each 
class, between that lecture and the lecture next 

H4 week. 
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R Hum, week, It 18 expected that the students will them
Esq, ., II s. selves work out some of the problems wruch the 
--~ lecturer has been deahng wIth, and that they 

7 May 1068. shall be prepared to meet hIm on the followmg 
week; I mIght here state that those young men 
take the greatest poSSIble interest In domg the 
work themselves, especIally in testing the ores of 
copper, eIther by the ordmary wet process or by 
IISsayulg 

1846 Are you aware whether there IS any in
stitutIon of a SImIlar kmd In any other part of 
England 7-1 thmk not 

1847. Or m Scotland7-I beheve not, there 
was a mirung schoolm Glasgow whIch was gIven 
up for want of funds; there wa.s also a m1lllng 
school at Bristol whIch was for some tlme sup
ported from the purse of Mr. Handel Cossham, 
but I belIeve that also dIed out, though I am not 
qUIte sure of that 

1848 You are not aware that that school has 
been re-estabhshed lately?-No 

1849 Have you had any commuDlcatIon WIth 
persons m the North of England WIth regard to 
the estabhshment of 8 SImIlar school in ~ orth-
1llDberland 7-1 have been recently in Newcastle 
lecturmg at the PhIlosophIcal InstItUtion there, 
and I had some talk WIth the councll; they were 
expressmg an earnest deSIre that some such esta
bhshment should be carrIed out in connectlon WIth 

• the PhIlosophIcal InstItutIon at Newcastle. 
1850 Are you of oplIDon that a sunllar school 

to that of whICh you have gIven us the detaIl in 
Cornwall, would mutatIS mutandu be of great use 
m the collIery dIstrIcts ?-l thmk such school& 
would be of the utmost value m the colliery 
dIstrICts 

1851 WIll you be so kmd as to state in what 
partlculars you thInk they would be of use 7-
WIth regard to the operation of such teachmg 
on the eo\hers as a body, there mlgbt be some 
dIfficulty m expressmg an opmlon, but such 
classes bemg estabhshei:l, I am qUltll sure, would 
brmg out from among tlJ.em the most lDtelhgent, 
and the most mdustrIous, and they would become 
acquainted WIth thmgs whIch It IS vcry deSlrable 
for them to know, such as the laws regulatlDj!' 
the flow of flUlds-aIr or water-and the condi
tIons wruch are Involved m the development of 
gases from coal, and generally, the pnnclples, by 
the apphcatIon of whIch they may protect them
selves from the influence of those destructIve 
gases It appears to me that a large number 
Of those men are now absolutely tgDorant of the 
prmCIples of the safety lamp, If they once be
came well 'aCquamted WIth the pnnCIples of the 
safety lamp, they would be able to use It more 
JudICIously They should know the pnnclples of 
ventIlatIon, and mstead of domg, as they, now do, 
thIngs to mterfere WIth th~ ventIlatlDg arrange
ments of the mme, they would endeavour to 
carry out those arrangements, and perhaps lIll

prove them 
1852 Apart from all other considerations'lon 

think tbat the safety of fiery coal mmes woul be 
very much lDcreased by the establI.hment of 
mmmg schools m those dtstrlCts7-Decldedly 
I thInk there would be a most important im 
provement in the course of a few years 

1853 Are you aware that there was a mming 
school at WIgan 7-1 was aware of It; but I had 
forgotten It for the moment. 

1854 Is that mmmg school In existence?-I 
am told that It 18 not, but I do not personally 
know the fact. 

1855 Then an attempt was mado at Wigan to 
establIsh a school wbich, for some reason, has 
ceased to eXIst ?-It was In operation for many 
years •• 

1856. Mr. Bruce] I suppose theoe are some 
specIal reasons why tbose schools should flourlslJ. 
m Cornwall, one of wrueh may be the fact that 
the miners generally have a larger personal 10-
terest in the workIng of the mInes than they have 
In other places 7-1 do not fancy that that has any 
speClaloperatlOn. I thInk It IS the CIrcumstance 
that some few of the mIne owners, and otbers, 
propnetors of the land, gentlemen of the county, 
-seemg that the school. would be advantageous, 
have subscnhed to support the schools. 

1857 You are well acquaInted WIth the minIng 
population In various parts of the country ?-Yes. 

1858. Should you conSIder the CorDIsh mlDers 
to be especlall,r Intelhgent, and, speaklDg With 
regard to theIr opportunIties, a well-educated 
class of men ?-The CorDIsh mmers Bre essen
tutlly a relIgIOUS body. Thpy are a thlDking 
body of men, and generally IndustrIous, and theIr 
perceptIve J?Owers are exceedlngl,Y good, but 
theIr reBective powers reqUIre traInlDg They 
are men of llDpulse, snd, consequently, our great 
Idea for many years WIth regard to these schools 
has been, that, rather of cultlvatmg good mental 
habIts than the mere acqul1'ement of SCIentIfic 
knowledge. 

1859. I suppose the real securIty agnmst any 
laI~e number of the men belDg dIverted by edll.
cation from manual labour IS, that the number of 
men who can nee above the nece •• lty of manual 
labour, IS lImIted, by natnre, by the want of lD- l' 
tellectual pow ed-Yes, certamly 

1860 Hut, as a matter of fact, I suppose the I 

masters are rIgbt In thmklDg that tliose men 
who aV1U1 themselves of those opportUnItIes, do 
emerge from the class of manual labourers 1-1£ 
a man shows thllt he possesses a lallre amount of 
knowledge or intelhgence, he IS naturally seIzed j 
upon by some proprIetor or manager, to the 
mutual profit of both the partIes 

1861 And on the whole there is no class that 
profits more by such educatIon bemg gIVen to 
such men than the emplOYIng class ?-Just so 

1862. Cha.rman.] Should you not 8ay that the 
true remedy agaInst an,! alleged evIl supposed to 
arlSe from education m raismg any partIcular 
man above hIS class would be raIBlDg the wholo 
class;' levelhng upwards 7-Beyond all doubt 
that IS so 

1863. Mr Bruce] Do you see your way 
to supply that want of local mdmdual eifort 
whIch has prevented the foundatIon of 'Schools 
sucb as you have descnhed m other mining dll!" 
tncts?-1 tbmk so. 

1864. Then how would you do it?-In the 
/irst lustance It would be done by Interestmg a 
certain number of the propnetors of mInes or 
owners of metallurgIcal works, who 10 all cases 
should raIse a eertam snm to support the teacber.; 
and then I thmk It 18 really deSIrable that the 
Government should be persuaded to gIve encou
ragement to such eiforta. 

1865. But you compwn of the apathy of the 
employers, as a class, and thetr mdIfference to the 
instructIon of thea workmen?-Yes, but there 
are splendId exceptwns. . 

1866. It seelll8 to me that you would still de
pend upon thell' takmg the mltl8.UVe 1_ Ye.; ] 
should depend on theIr takwg the imtlauve; I all 
afraid the attempt would nototheJ'WlSC be a 8uccess 

1867. TheI 
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1867. Then 1 understand you to say that you in that respect 18 so \.ttle that an expressIon of 
would rather look to the general progress of edu- OpInIOn would perhaps be premature. The m~ 
catIon and the diffUSIon of sounder OpIniOnS on engIne was Introduced at the Tresavean mIne, 
tlus subject, than to any ImmedIate effort that some 25 years ago, but It only contInued In opera.
nught be made ?-1 ehould. I fear tha,t there IS flon a few years. There was an unpresslon that 
at the present tIme a very unperfect knowledge the mmers had been greatly unproved by Its use. 
of the value of SCIence among the emplOYIng class. There are SIX mmes In the county in whIch 
and certaIuly there 18 a large amount of doubt In those engines are estabhshed, and the ImpressIOn 
theIr mInds..., to the value of that which we call In all those cases IS that the men are greatly re
techmcal educatIOn heved by It, and exhIbIt better health. 1 thmk 

1868 There IS an enormous sacnlice of health there IS no doubt of the fact, but a longer time 
If not of hfe, In the mmmg distrICts In Cornwall IS reqUIred before we cnn pronounce upon It. 
from the absence of due attentIon to ventIlatIon, 1875 Mr Akroyd] The total number of stu-
18 there not?-Not so much as to vent1lstIon as dents wluch you nOw have In Cornwall under 
from the absence of attentlon to the means of teachmg 1U your assoCIatlon 18 about 40, you 
descendIng to and ascendmg from the mlnes say ?-Yes 

1869 But 18 It not the fact that the mIners 1876 That appears a small number 1U pro-
work In very bad air, In exceSSIve heat, and In • portIOn to your populatIOn, and to the orgamsa
a1l1 whIch 18 filled WIth dust?-The only deli- tIon In questIOn?-Yes, one reason of the small
Clency of ventilatIon in the Cormsh mmes IS In ness of the number IS the enormous amount of 
what are called the dose ends, that 18 to say,when migrauon whlch has been gOIng on from Corn
they are dnvmg onwards, before they have made wall durmg the last two years I had occaSlOn 
a connectIon WIth the level above or below them. last year to make speCIal Inqumes on that sub~ 
But takm~ all the maIn parts of the mme, a na- Ject, and 1 found that 8,000 men had left the 
tural ventilation eXISts, and tile air In almo~t all country, and of course, those 8,O,O(} were the 
oases IS good best of their class, for they' were naturally the 

1870. I beheve it has been estabhshed that thll> self-rehant men About 1,000 of them have dId
hfe of the mIner IS conSIderably shorter than the· trlbuted themselves over our own collienes, whlie; 
lIfe of those who are employed above ground and the others have gone to Forelgn Countries 
even of the colliers ?-The average duratIon of 1871 Some of tilem to Austraha, and the gold 
theCorUlShmmer'sIIfels35years. Fromavery mmes?-Yes, and to the coppermmes, a large 
long experIenCe (more than Ilalf my hfe) my own number have gone to Lake SuperIor, and many' 
ImpreSSlOn Ie, that their bad health 18 due to the of them. to CalIforma. 
operatIon of chmbmg, and to the bad character of ' 1878. You find, I suppose, that one difficulty 
theIr food, whIch latter may be referred to the In your way 18 the 19I1orance of the miner cla.s 
CIrcumstaIlce that theIr WIves are employed m In elementary educatIon ?-Yes, that IS one of' 
the mmes, and consequently that they have none our greatest drlIicultles, the comJ.>laInt of the 
of that InstructIon wlueh would lit them for bemg teachers IS, that the men do not wrIte WIth suffi~ 
good housekeepers The men hve on a weak CIent faclhty to take notes, that they have not 
broth or an IndIgestIble paste, aIldhave all amount suffiCIent kIlowledge of arIthmetIc to enable them: 
of nourIshment wluch IS InSUffiCIent to enable to calculate per-centages. 
them to support the enormous labours whIch they 1879. Has your attention been called to the 
have to endure m clunbmg the ladders from the proposed extensiOD of the FactoTles Act, and the, 
deep mmes. apphcatlon of its' proVlsions to youths of the 

1871 I suppose that even where science nunmgclass?-I have long seen the Importance. 
olasses are estabhshed, they are but httle fre-! as far as tbe mmmg class IS concerned, of mtro-' 
quented by the collIers m the colliery distriCts P ducmg the same system of rudImentary scientIfic}' 
-1 can only speak WIth certaInty of Glasgow; educatIOn, or Improved education, mto the schoole 
there 1 found on two or three occasIons a school generally of the county of Cornwall 
of 18 or 20 Intelh~ent young scholars who were 1880 You are aware, are 'You not, that now 
reoelvmg lIlStructlOn very readily, and shOWIng under the Factones Act, attendance at schoola 
great mdustry"as 1 learned from their teachers would be compulsory?-Yes 

1872 Instruction In the braIlches of SCIence 1881 And you thmk that the greater spread 
bearmg on their trade l\-Yes, elther mme-sur- of elementary educatIon would gIVe you greater 
veymg or the laws of mouon WIth regard to the facilitIes for the further spread of techmcal edu'
passage of currents of air and water, a knowledge catIon ?-Yes. 
of the ordinary pnnclples of mechanICS aIld the 1882. You were sayInO' that there was a pre-
like., judlce on the' part of o';ners of'mmes lI"amst 

1873 Then you are already of Op'nIOn that what they call" KId-O'lnve workmen," ifo you 
the multlphcauon of men haVlng that knowledge lind that that mlhtat~s a"amst the spread of 
would tend greatly to dlIUlUlsh the number of techmcal educatIon 7-Yes: there IS that preju
deplorable accidents In mlmng and colliery dIS- dioe, a.nd there IS also a. prejud,ce among the 
mets ?-1 tlunk It 18 the ouly thmg to wluch mIne agents, which may be rather called a fear, 
you can look for the purpose of dImmIshmg the lest the young men should grow np WIth more' 
number of Buch aCCIdents. intelligence than they themselves possess, and 

1874. Clullrman.] WIth regard to what you push them from their places. 
stated about the health of the mmers bemg In- 1883. So that it hardly pays for the young 
lUled by the olimbmg In Bome of the Cormsh mIners to devote much tIme to study, because 
mmes, there are engInes called man-engines for there 18 lirst a prejudice against them on the part 
carrymg the men to theIr work and brIngmg of their employers, and then th18 other preJudIce? 
them up to the surface agam; IS It found that In -Yes 
the mines where those engmes are estabhshed the 1884 You mentioned a ronng man who still 
average of bfe IS lugher than in the mmes where handles the pIck-axe, though he had taken the 
lIuch engmes are not In use ?-Our experIence go!d medalm mmeralogy at the DepartInent of 

o 72. N SCIence 
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Science and ArtY-Yes; a~d I uught mention 
other thlDgS of the kind, though I must add that 
I hope that he wlll soon get a. better p061tlon, 
beca.use he deserves It. 

1885. You tlunk. I presume, that there 18 a 
want of attention ~enerally on the part of the 
pubhc to these studies 1_ Yes. 

1886. And you state tha.t there is no such 
institution elsewhere lIS thiS mUler's BssocllLtlon 
In Cornwall ?-Cornwall and. Devonshire. 

1887. Do you tlunk It would be possIble to 
lDtroduce them. elsewhere, and tha.t for tha.t pur
pose a httle further a.sslstance on the part of the 
department IIl1gbt be advlBable?-We know what 
h8o8 been effected In Cornwall by the efforts of 
two or three Ind,vlduals, and by slIDUar, efforts 
mother chstncts, I beheve 6lIDllar echoola might 
be estabhshed 

1888. 'Vould you leave It ~ inchVIdual efforts. 
or would you not rather orgamss some asSOCI&
tlOn to carry out such schools ,elsewhere P-I 
thInk that would. be most deSIrable; for the pre
sent, I thmk It must be left to InchV1dual effort 
III auy district 

1889 You stated. tha.t the a.verage age of the 
Cornish miner was only 35 years ?-Yes. 

1890 Has your aS80cl8ot101/. done anythmg to 
inculoate 8&Ultory swenca among those miners P
Only to a very hIIl1ted extent. we have bad. 
qlllte snfliClent on OUl! hands. but 1 nught men
tIon that workmg Jll ImmedIate eonnectIOn WIth 
the Royal Cornwall Polytechruo Soc1ety, a. good 
deal has been done to Ulculcate those matters. 
, 1891. Do you not thmk tIlat lectlUes 0;0 phy

SIology I10nd the art of preservmg health would 
have great value III adchng to what you are now 
dOlDg for those mmers ~-No doubt. 

1892. Mr. Dzzon] In what preClBe way do the 
workmg DllUers themselves expect to denve 
benefit from SOlence educa.tIOn, I~ It solely that 
they may be able to nee above theu: elMS, or 18 
I/i 'that to some extent they may earn greater 
wages m It 7-0n the one hand, certaInly they 
hope to me from the pomtIon of worktng mUlers 
to that of bemg captains Or mme agents, oy di
rectors !If such works ge;oerally, but on the other 
hand there 18 a system of payment m Cornwall 
whIch 18 called worktng by trIbute pItches, that 
is to say, the mmers becom.e shareholders WIth 
tile adventurers of the mlDes, recelvlDg a certain 
proportlon of the value of the ore whIch they get. 
out of the lod.e Henoo It IS that they feel the 
~portance of such 8Clentmc know led,ge 808 would 
enable them to determme wha.t nught be the, 
"alue of the metal contamed m the ore Then 
agaUl, also there 18 a very strong d~e among a 
luge number of young men for the mere acqmre
ment of knowledge Independeutly of all thought 
of profitIng by It. The SImple desrre to :know_ 

1893 Is tile Bole cause of the fallmg off III the 
number of t1ie classes of the MIrung AssociatIon 
from twelve to three, the WlIlIIlutlon III the 
amount of volunta.ry subscnptIOns, or 18 It III part 
OWlDg to a. fallIng off m the number of pUPll~ 
WlShm~ to be taught ?-The fallmg oif' of the 
suhscl1ptlons has been peatly owmg to the d~ 
presSIon of the IXllIllDg mterest, a. large numher of 
the mmes subscnbed annually to the AS8OCl8t1on,. 
but now there IS only one 80 subacnbmg, conse
quently we have been obhged to chspense WIth 
one te8cher, and have now only one tea.chmg, and 
then agam a large number of the -more mtelbgent 
young men have gone abroad. 

l894. So that even If the Go:vernment had 

heeu dlBposed to make up the defiOJeney in the 
su bscrlptlou hst, stlll there would ha.ve been III 
falhng oif'm the nwnber of classes ?-Ifwe could, 
have employed a Beooud tea.cher IDstead ofba.vlDg< 
three classes a.t work, we should ha.ve had SIx,. 
we could have doubled the number of classes a.t 
once; there are eeveral chstrlots whIch are very' 
deSIrous uf haVlDg cla.sses estabhsh~d, they BrO' 
compelled to wlLlt untIl the classes now establIshed 
shall have filllsbed their courses of 111strunUon. • 

1895. Do Y011 thInk that the vanous eoboolsln 
the mmmg dIStr1Cts alluded to DB ha "'mg been 
discontInued, would ha.ve contInued to flourIsh If 
Government IIl.d conld ha.ve been granted tG 
them 1-1 thInk I may certamly sar fur Glasgow 
more especially tbat the schools fel off entirely. 
from the want of funds to pay the teacbere. 

1896. You would therefore advoca.te Govern
ment aid belDg granted to scbools of that des(\l'lp" 
tIon ?-I thInk 1 sbould be ratber sorry to see the' 
Government supportlDg a scbooL. hut I beheve ar 
grea.t deal m1ght be done br the Government. 
f;lVlng a certaln amount of assll!tance to lDlUntam-1 
lJIg a school whIch had ones beeu estabh.hed , 

1897. CIIQ.rman.l In additIon to the payment. 
on results 1-ln adolt10n to the payment on reo) 
suIts, WIth regard to th. operaLlon of tb18 8880-
O1atIon we ha .. e had two teacbers, and w. have, 
Just elected a thud. our tirst two teachers. WbOW8l'8' 
both of them very excellent lUSb.'UOtors, left UI' 
beoause we could not alford to pay them morel 
tban loa I. a-year. Thar have now got somethIng( 
very much better lone 18 a D1Bllager of a deparbo. 
lXlent of the Wllhams' Copper W'lrks a.t Swanse,., 
a.nd the other has gone out OD the mmeraloglcal 
survey for the VIOeroy of Egypt; If we could. 
ha.ve msured them. 200 I. or 250 I. a.-year we) 
mlgbt perhaps have kept them. It 18 a. very, 
senous thmg for ue to lose teaohe111 lU tbat way I' 
if a. grant of 60 1 a.-lear were allowed to the Asso
CIatIon, and then if 1lomethmg III addition WDB 
obtllJIlable on results the mcoma would be brought 
up to the BUm req U1red. 

1898. Mr Dl:£on.] S'peakmg generally of the 
schools In the numng distncts, a.re not bruldmgs 
requll'ed to be erected before a sebool can be 
opened ?~ We have had no such thIng done il\ 
any QIle case. we ha.ve either been a.Ilowed the 
use of the N alaoDal or BrltlBh school rooms, or 
we have got a room wblCh had been the countmg. 
house of aD abandoned IDlDe, Bnd in thoee pla.cel 
we have been allowed to put up a furnace and 
a.rrange all our httle materIal. Then In some 
cases we have conneoted ourselves wJ.th the Me
cha/llcs' InsotiltIons of the dlStnct, who ha.ve 
rooms avaIlable for those purposes. The expense 
of a. room has not a.t any tlme been a. potnt of a.ny 
moment. We re'l.Ulre that the cJas6CS when 
formed m any chstrIet should prOVIde for them.
selves a. room for tile tea.cher. 

1899. You ha.ve never had any dlflIcu!ty 111 thai 
respeet?-None. ' 

1900 Have there been any other prelIminary 
eq>enseB such 88 prondmg & laboratory?-J:II 
each of those clas&-rooma we have been at the 
eltpense of provlchng a certaIn quantIty of app& 
ra.tus and matenal. 

1901. Has tI1el'6 ever been any cWlicul~ abou 
that ?-The only chffionlty has been the ditlicultr, 
of our findlDg funds; of course the matenal 18' 
costly and someoflt18coDstantly bemgdestroyedr 
l!& that the expense 18 COIl8Iderable. I 

1902. But that dUliculty has BeVel: prevented... 
tIleeet.bhshmentof IH:lasa1-Never; at onetnne, 

the 
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the Department of Science and Art proVIded us 
wIth chemicals and also WIth materIal, now any
IthlOg whIch 18 hable todes ructIon IS not supplIed 
!by them, and we are thrown entIrely ou our own 
resources. 

1903 Chamnan] But do they not make a 
reductIOn of 50 per cent. on apparatus of all kmds? 
On permauent apparatus they,do, but not on the 
elass of thIDg8 whtch ..... e destructIble. 
, 1904 Mr Buley] Are YGIl aware that a 
<con8lderable number of workmen 10 Cornwall 
have emIgrated to Portugal ?-I am aware that 
<some of them have done so. 
t 1905 What may be the extent of the dtmtnU
<tion of the mmlDg populatIon of Cornwall by 
-that emlwatIou ?-Last yeaa: 1 found that Wlthm 
the preVIous two yeltl'S 8,000 lDlDers, 1B rOllUd 
.numbers, had left the country. 
, 1906. Do the WIves aud families of the emr 
grauts generally accompany them ?-Not gene_ 
aally. 
, 1907. As the precm"sor to any consIderable 
mnount of a.ttammeut 10 eClentIfi(' knowledge, 
tyOIl are decIdedly of opuuon, that ,more pr&
'paratcry elementary mstruotIon lS ,necessary?
Certaml" 

, 1908. Mr Read.] J)ld tbose miners, who 
,eml~ted to Portugal, leave wives <ILIld cluldren 
-behmd them, or were they eh18f1y 81Pgle men?-,
I cannot speak pa~tI0UlarJy WIth regard to th0se 
!Who went to Portugal; 'but nes.rly all of those 
-who elDlgrated, left WI.es and famUres at home, 
iSlnco that lime, some of them who bave done well, 
'haye sent for thetr WIves and families. 

1909. To wbat class of pupils dtd you espeetally 
·:refer, when you stated that their knowledge of 
7eadmg, wntmg, and arIthmetIc, was so lmuted, 
that they could nQt satisfactory follow the 
Jectnres ?-TQ the workmg IDlliers who atteod 
-the classes of the MlDers' .A ssomation 

1910 Adults, or young boys?-At ages vary
ang from 16 to 25. 

1911. Ha.ve you Bny poptls from abroad?
.None 
, 1912 De a.nyof those meu tha.t yon. educate 
go abroad ?-A great number. • 

1913 To what parts geneJil1,lly dO'they go 1-
'To Austraha and the dtstl'let -of Lake Supenor. 
, 1914. Chal1'11lan.l Do any of them go to the 
west coast of South AmerIca 1-1 do not re

!member any who have g{)oe there; but there are 
<Several m Cahforma, and It is llOS81ble that there 
may be some 1U Chlh. 

1915. Mr. Lowther] DId YOll go to the Parle 
ExhIb,tion 1-No. • 
, '1916. Then YOIl do net know how we sts.nd 

'wIth regilti'd t{) our netghbours In relatIon 110 
numog ?-No l but I. mlght say that 1 am 'Pel'
feetly satlsfied that In many departments of 

'JDlDlllg we are behind the Gel'Dlan DUller&. 
1917. 011 what do 'ou found that oplOlon? ...... 

On my knowledge 0 the macluo~ry wbtch the 
Germans are uslOg m thlllr mmes, that 111 to say, 
merely from their published descnptlons of 
machmery: their Wlndmg maobtnery, and thel,l' 
maclnnery for dr888log are superIOr to ours as 1\ 
rule. 

1918. Can you state why the Enghsb miners 
do not adopt the sopehor machmery· of the 
Gennan lDlDers 1--1 can only refer it to Celttc 
preJudICe. 

1919. Clla,nntm.] You 8l'8 now $peakmg of 
metalhc mmes, and not of .coM mUles ?--J U8t_ 

1920 Mr. LmDthn-] There 18 an un}Vllling-
\ 0.72. 

,ness, 18 there, to adopt new Ideas from abroad 1- R Hunt ... 
A conSlderable amount of nnwtllmgnelltJ J;;sq , "B.S. 

1921 They do not see the value of them, 1 --. - • 
snppose?-No, they flunk they have gone on '7 MaY-1868. 
very well WIth such apphamcos as they now have, 
-and that they may stdl go OD WIth them 

1922.. Though these youn~ men of whom you 
speak are anxloos to acqUIre knowledge npon 
the mmes, they do not WIsh to acqutre a. knowledge 
of tha.t tmproved maebtnery then ?-They ao 
deSll'e to acqUIre the knowledge, and they do 
acqUlre It m fact, but the dtffieulty 18 to get that 
knowledg.e apphed, because there are so many 
'8OnfilCtmg I,Dterests to mterfere WIth It. 

11123. Do. you llot thmk that Jf the Govern,. 
JUent were to gIve money towards those schools, 
the Govetnment would have to mterfere WIth the 
,management of the schools 1-1 do not see why 
'it should be so, tho.ugh pOSSIbly the grMltin~ of 
the money lDl~ht lead to Some Interference .Hut 
'Where a BuffiCIent sum was "alsed by the locahty, 
1 suppose the loeahty wo.uld still retaln a sum,.. 
clen,t amount of power in thc directIOn of the 
school to pr~vent any feehng In the dtstnct WIth 
regat:d to Government interference 

1924 Chazrman] You would expect, that Jl 
:1J3lY Government grllllt were gIven besIdes_ 
payment on results, there should be some gua;. 
'rantee fo~ the pemnanence of lite ,school 7_ 
Certamly 
, 1925. Mr.LOfDther.l 'Do you think that these 
.people suffiCIently feel <the IDlportanee of more 
knowledge 'Df mming matters ?-I thmk there is 
a strong feehng that somethlOg 18 to be gamed 
by scientIfic knowledge Perhaps they could not 
)teU you what they expected to !:(am, but there i's 
now a (eelmg af that kmd, espectally WIth regard 
to. our deep lD1Des Seemg that our miners, are 
worhng under the greatest pOSSIble dtfficulty in 
those mmes, as they are m eompetitton WIth the 
Foreigners, WIth much neber lDlDes. They feel 
that It WIll be neeessary to unprove theIr rna
clnnery for workmg .those deep mlOes, and the¢ 
,apparatus for the dressmg of the ore. 

1926. And they could only do that by advanced 
;SClenoe, eombllled WIth experience?--"J ust ilO 

1927. Cha'N1IIlIn.] 1 beheve you have takell 
an OPPQrtUDlty 1U the course of you mstructtoJl, 

.Df bPloglllg before your pupUs examples of the 
mode.of oonduetmg IDlDmg operatlons abroad?-<
We have now two meetmgs In the year, a gene
ral meetIng and, an annual meetIng At the 
1IJlnual meetmg, more espec,allr, we endeavour 
,to get all the .. 1Oformatlon rela.tive to tbe apph
ances whIch we deem may be useful We have 
<alliG' endeavoured to orgamse, but not WIth enttre 
success, a system. of mutual 1Ostruetu)O by the 
membet;S of the MlDlDg Assoelatlon A proposal 
'WIIB made to havtlJ quatterly meetIngs. at ",whtch 
the mine agents .and )lJqlenenced IDlners might 
gIve us the result of their expenence; but those 
.aave fulled, mamly ±ram the dtfficulty the men 
have m wntIng a paper, the failure 10 that respeut 
IS really a most senous one We are contlnually 
loslDg, from that eause, the valuable knowledge 
'Wbtch experIenced mm6l'l1 have gamed. A man 
gets most IDlportant knowlede;e 1U a eertam We
mct, WIth regard to the dtstrlilutlon of the lodes 
Wltllll1 that distrIct; he keeps that knowledge to 
himself, he dies, and hts son bas to begm agam 
where hIS father 'egan. 1 have been for years 
trymg to \mcoDlage those meetings, but we have 

-not b~ell very successful 
,1@28. Mr /AnDth .... ] There is no gelleral inte!" 

N 2 change 
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R. Hu"f, change of ideas among the miners on these mat. 
EJq .. F.aS. tersl-No. 

7 
M. J868. • 1929. Do you belong to the Minmg AssoOJa. 
• Y tion yourself?-Yes. 

1930. Are there other lI88OClatlOns of the kIDd 
in England ?-There are several eo-called mmers' 
asSOCIatIons In England, but they have most of 
them rather a pohtlcal than a socISI or educatIonal 
bearmg. 

1931. Do yon among yourselves have any 
interchange of opinIon, by means of reports, WIth 
any other minmg &ssomatlon ?-No. 

1932. Yon TemaID perfectly alone?~Yes. 
1933 Ckalrman.J But as keeper of the Mming 

Records, you CIrculate throughout the country the 
informatlon whICh rou collect from all the dIf
ferent mmmg 10calitIes?-Y 08; the mIDeral sta
tIstlcs, whICh are publIshed for the Government, 
CIrculate througbout the Iongdom, and 1 may say 
throughout the world. 

1934. Mr Lowther.] Do you get anythIDg in 
exchange for those papers?-Yes, we get the 
pubhcatIons whIch are Issued by the Soutli Wales 
and by the N ewcastJe mmmg enlPneers, for 
example, and they form part of onr library. We 
also get ID exchange papers from abroad. My 
mmeral statIstICS go to France and BelgIum, and 
thelr mIDeral statIstics are sent to me. 

1935 Do ):ou read them?-Yes, or 1 would 
qualIfy that, by saYI~ that I examIDe them. 
, -1936. Mr Acland Yon have at present no 
local connectIon WI Cornwall but what yon 
have as a Government office 1-1 have no con
nectIon beyond that. ' 

1937. I understood you to say that you have 
had great difficulties in prOlnotmg the advance of 
'scIentific education among lDlners ?-Yes. 

1938 Will you kmdly pomt out some of the 
dtfficulties so far as they arise, from the OrdIDary 
()ccupanon of the wagea.earnmg mmers ~ at what 
'age does the son of ammer begm to earn money ?~ 
In the metalhferous lDlDes generally boye and gIrls 
begIn to work at a very early age You wul 
find on the dressmg Boors of Cornwall children 
of SIX years employed In plckIDg over the ore, 
and from that tIme they begIn to earn money; 
'they are kept at theIr work m fact to the e1clu
l!lon of the pOSSIbility of school educatIon. 

1939 Has the law made any' prOVIsion affect
ing those chIldren who are now earnIng money 
'WIthout havmg received any education ?-T\le 
only proVISIon made by the law lS, that they are 
'not allowed to ~o undergronnd under a certam 
-age, but there IS no restrictIon wlili regard to 
theIr workmg on the surface of the lDlDe 

1940 What sort of education does an ordmary 
Cornwall mIner get when he IS a boy; does he go 
to the National or BritIsh School, or to tjte Wea. 
Jeyan Sunday School ?-Yes, to the NatIonal and 
British School and to the Wesleyan Sunday 
School 

1941. Are there a very large number of miners 
in Cornwall who gct no education whatever be
yond that at the Sunday School?-A consider
able number of them, and a co1l8lderable number 
of them, who go to the National or BntIsh School 
go very =eguta.rly. 

1942. Then the whole hfe of the lDlDer is ne
cessarlly regulated by hours unhke those of other 
'People ?-Yes 

1943 And tJISt of course has a tendency to 
unsettle the hours of the famIly7-Yes; they 
work etght hours and rest 16 hours; that 18, day 
tinIe ana mght tmIe alternately; at least the 

arrangement of the hours in that respect is con. 
tInually changtng 

1944. And thatofconrse &Ctsprejudloiallyupon 
the education of the mIDer 1-Yea, and It operates 
upon the Mmers' Association; thers is great 
IrregularIty IIi the attendance of the students, 
whICh cannot pol!SIbly be aVOIded. 

1945 Will you POIDt out in what way you 
thInk the Ingher education can be bronght to 
bear on the population, when children can begin 
to earn wages at that euly period; IS It pOSSIble 
to Introduce much sCleutifill knowledge or tl'aillIng 
into schools In the midst of such II pOl'ulatIOn P
W,ili regard to the pnmary school, and the 
National and BrItish School, I should desire to see 
Bomethmg more than IS done at present-which 
mIght be called smentllie mstructlOD, even Wlta 
regard to the young We now give them rsadlDg. 
writIng, and arithmetic; we gIve the duldren the 
signs for expressIDg Ideas, but really we do not 
cultIvate Ideas ID tliem as we ml~ht do. Whell 
we look at the delIght With whIch a chud Wlll 
receive lDstructlOn on any subject in natural 
Instory, 1 tlunk It IS very unfortuDate that eome 
effort 18 not made to Improve theIr know ledge IIi 
thIS respect. When I was secretary of the Royal 
Polytechwc SocIety of Cornwall, from 1840 to 
1845, I bve agrun aDd agaIn gone to those schools 
and have shown the cluldren eome tnBIDg che
mIcal expenments, with a httle accompanl'ng 
explanation-perhaps tellmg them thecompoSItlon 
of water, shOWIng them the effect of the oombm ... 
tlon of oxygen and hydrogen I-and the Interest 
created hllll been very peat ~ndeed, and I have 
been over and over agam begged by the children 
to tell them some more about It. I thInk eome 
fllmple instructIon of that kmd would very greatly 
improve our present system lD those schoele. ' 

1946. Assummg, then, that we could introduce 
a httle sCIence trainIng or knowledge lUto WI' 
primary schools, we come to what is to be done 
for the boys after they get to work Now, do 
you think It lS pOSSIble to combme steady, effec
tIve instruction WIth ilie hfe of the miner when 
'a bO)'?-I have thIs morning made arrangements 
to be at Redruth on the 21st mstant, to meet some 
~entJemell there, WIth the VIew of orgamsmg, If 
pOSSIble, some eveDlDg clll88es, winch Inay stand 
between the primary school and our other 
classes. 

1947. At what age do your c1_es beg.uP-Iu 
one or two cases we have had boys of 14, but 
generally speakmg the students begm at 16 years 
of age, about the age at wluch they commence 
working under gI'Ound. ' 

1948. What 18 that ageP-Not Dnder 14. 
What we propose domg is this: we have at pre
sent three young nnners in the classes who have 
very f&lrly educated themselves; iliey are pre
pared to gIve evening lD8trnctJon of a prehmIDary 
-character. In the case of Breage, I am told there 
are 40 young mmers ready to Join the evening 
~lasses, where they would be tlLD$ht W1'ltJDg anil 
arIthmetIc, and mechanIcal drswmg We hope 
we shall by tJISt means prepare BOIDe of them for 
the more adl'anced classes, and therefore we shall 
be able to do better than we are now doing in these 
classes. 

1949. You would hope, \!lther b;r improving 
the pnmary schools, or by these mtermedIa.te 
classes, to be in a p08ltIon to require that a boy 
of 14 should be able towrile anddraw, and should 
have eome knowledge of elementary anthmetIc l' 
-Yee. 

1950. NoW' 
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, 1950. Now, assuming those qualIficatIons to he 
attalnahle, what would be the course of educatIon 
wluch you would recommend for young men of 
14<, who are themselves to be workmg IDmers, 
hopmg for advancement m due tIme?-I should 
recommend their attendance at classes w her.. 10-
structlon was given to the extent whl<lh I have 
mtImated as deSirable. I must remark that from 
the first, all the sCIence mstructlon gIVen 10 these 
classes has been only to the extent of what IS 
directly appbcable to the bread-gettmg of the 
nuner. 

1951. Should 'you tlunk It pOSSible at the age 
of 14 to begm With a strIctly teoonlca.1 or what 
some people ca.ll a praotlcal course, o~ should you 
rather endeavour to lead the young mmer at 14 
years of age to tram ms nund generally With a. 
View to qualify lumselffor a luglier positJ.on after
wards?-I tlunk we should be compelled to con.., 
fille ourselves to mstructIon In some speCIal 
branches of SCIence, for mstance, chemlstry-,
which IS particularly useful to metalbfferous 
Inlners--would be taught so far as It 18 appbed to 
the analYSIS of mmerals; of course the stmple 
theory of chemical combmatIon would necessaruy 
he taught, but berond that everythmg would 
rather be ~ractlcal mstructlon, 

1952. Should you thmk It deSIrable With a· 
VieW to affordmg the greatest amount of sCIentIfie 
mstruotlon ,m oonnectJon With numng, for the 
genelal advantage of the countl'ytha.t8Jlpersons, 
whpther almmg at the posltJon of mtelhgent 
workmen, or foremen, or masters, should pass 
through the same COUTse wluch you are now de-
8crlbmg ?-I thmk It would be a very great ad
vantage to the mdustry of the country generally. 

1953 But have you, 10 frammg that COUlSe, 
excluded, for example, general mathematics, or 
should you include geometry and trigonometry JJ; 
you could?-Those thmge should certainly be 
taught, and I thmk It should be left pretty much 
to the selection of the student lumself whIch he 
mould learn. 
, 1954. Would rou aot rather on the Scotch plan 
of offermg teaching on oeltam subjects, and leav~ 
mg the pupIls to select and pay for eaoh subject 
separatelIJ-Yes. 

1955. W tIl you now be so good as to sketch out 
to the Comwttee as far as you Can your scheme 
of minIng education, bearmg m mInd that there 
are two classes to be conSidered, first those who 
wul never be more than first-class workmen or 
foremen, and those who will stand m the lughest 
sClentlfio posItion wluch the mmmg mterest can 
place a man m 1-In the first case supposmg you 
offered such education to the mmers you would 
only get the better class to avau iliemselves of that 
eduoatlon; you will make, so to speak, a natural 
select.ton from those men: Then, agam, they will 
naturally dlVlde themselves Into those tha.t are 
industriOUs and steady m apphcatlon and those 
who are not mdustrlous and stsady m apphcatIon, 
It appears to me that we should offer m those 
soooo.ls the ruwmentary prInCIples of phYSical SCI
ence and mecl1amcs, espeCIally the laws regulating 
phymcs,heat eSpeCIallr, and liydrodynamlcs gene
rally, of course the higher branohes of a.nthinetlo 
and mathematlcs,wlth geometry and trigonometry, 
should be offered for thole who would a.v&ll them
selves of those branohes of knowledge. It 18 a. 
CuriOUS fact that we find speCIal aptitudes pre
vailing m Jilartlcular dIStrIcts. When we do find a. 
speCIal aptitude for one partloular kmd of know
ledge It would be advantageous to aVall ourselves 
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of It. , When we ge Into the north of England we R. Huiit, 
find the men have a spectal mathematIcal aptitude; E&q I II a.s 
there are good mathematiCIans among the workmg -
colhers of Durham At Samt Just, 10 Penwlth, 7 May 1868 
we find workmg men among the mmers teaclung 
themselves mathematJ.cs Why these tlungs are 
so we cannot tell, but they are so Therefore ~t 
would' be Important that these conmderahons 
should be included m a scheme of education 
leavmg mdlvlduals to make selection of their oWll 
subject of <study, and trnstIng a good deal te the 
managers of those schools 10 partICular ruStrlCts 

1956 Takmg the subject o£ llteam m nurung 
would there be any good, m mcludIng that sub
Ject?-When I spoke of heat I Included that, 
for I was tlunInng of Its laws of elastIc! HUlds 
genera.lly , 

1957. Would there be any pecuharltles m con.., 
nechon With the mmmg dIstrICts In the study of 
the apphcahon of steam ?-There would be pe
cuhantles' for example, in Cornwall yoU! would 
begm your Instruction. With a. greater amount of 
kUllwledge In the men, of the prInCIples Involved 
10 ilia pumpIng engme than you would find 11): 

any othep dIstrIct In the kIngdom, perhaps 
1958 Do you contemplate persons, makmg 

mInmg a study who had carned on theIr general 
educatIon Without gomg underground, up to the 
age-of 18, or thereabouts, and then commencIng 
the study of mlDmg as a SOlenoe, or do you tlunli: 
that all persons who are to guide the great opera .. 
tIons of mining must be' practical mIners unden 
ground ?-If I could do It. no ma.n showd attend 
the scl100110 Jermyn-street untIl he had worked 
three years ,undergrQund, so satISfied am I of 
the necessIty of combmlDg practical knowledge 
WIth sCIentIfic acqUIrement. 

1959. Oha;rman.] But suppose Jermyn-street 
were In Cornwall, wouldloU not then somewhat 
change the dIStrIbutIon 0 tIme between ,Practice 
and theory, would you not arrange It m some 
other way,than the way whtch you have now 
suggested, that of takIng the three years under
ground first 1-Then It would be pOSSible to com
blDe lDStructlon in i;he sooeol WIth ,mstructJon 
underground lD the mme 

1960 Mr. Ackland.l Would you be so good as 
to expla.m why you tfunk It, deSIrable that the 
three years underground shonld come prior to 
SCIentific Instruction, at the age of 18, rathen 
than It should be ir0ught Into the course later? 
-I tlunk there are one or' two reasons; m the 
first place, the student would be able to follow 
the lecturers better If the practIce came first. Take 
Mr. WarrlD{l'ton Smith's leDtures on mmlDg He 
would take lD the facts more readlly, and would 
see thelr apphcatlon, whereas the young men who 
attended those leotures on nllntng first, would 
have a.' very tmperfect knowledge, lD all proba
bility, of some tlungs whl0h It would be uecessary 
for lum to know, when he had to apply the prID
olple to practice afterwards, he would n.ot get 
so muoh knowledge as the man who had eQlll
bmed practical WIth BClentmc instructlon. 

1961. But you have not yet told us why you 
thmk t1us three yearll practlcal knowledge should 
come in the boyhood of the student. You have 
not, in fact, told us why hIS gen.eral educatIon 
should not be earned on. up to 18 years of age, 
and the practical knowledge come either With or 
after the techrucal mstructIon 10 the case of 
persons who are to stand at the top of the whole 
mmmg mterest?-I presume your question ra.ther 
refers to the yonng man. who contemplates makmg 

NS mmmg 
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R. HtmI, IDlwng lus professton, and who has the means 
Esq., 11 & s. of snpportIng htmself up to that period. We have 

- educated at Jermyn-etreet several young men 
1 M,,), 186&. who have become the managers, espec.B.lly of 

COallDlDe8. These young lDen have receIved two 
or three years' educatlou there, before they have 
had any ac:q uamtance WIth DtlDlng operatIons be
yond that whtch they had obtained by paymg a 
'PlSIt of & week or two dunng the ncess, with the 
JIllJllDg professor, to some mmmg dlstrtct or 
other, those young men are JlOW conductors of 
large establtshlDents, and they are fonnd to con
duct them much, to the mterests of thelT em
ployers.. 

1962 I understand you, then, to thmk It a 
auJ:uect n01l to' be left out of stght by tlus Com
IDIttee, that young lDen cOlDmg up frOID good 
secondary schools, whether gr&IDmar 41chools or 
pnvate schools, havmlZ: had a good pnvate educa
tion, 'may colDe to Je1'lllyn .... treet, or any otber 
such ~nstttution, to make thelDsel ves lDasters of 
The whole subJect of mmmg ? -Just so. 
j 1963. What special COUTse of educatton would 
you then give them, pre81lmmg they had bad a 
good general educatton p..- Such a mau would 
requtre tben to be taught surveYIng, both. on the 
surface, WIld With Its apphcatlOn to romes, nnder
ground. It would be lDecessary that he should 
have Instructton in applied mechlllDlcs, wtth 
Spectal referenoe to mimng mac:htnery Tben a 
fatr knGwledge of phySICS would be necessary. 
embracmg hydrodynamtcs and pneumatIcs, and. 
heat tn its operatton on water m the productIOn 
of steam, and she ltke; beyond that there would 
be cbemlStry, and Its apphca.tton to metallurgy. 
and also geology , 

1964. Now, are all th08e subJects, sucb as you 
.re now able to teach lU ,J erm:yn-street 1~They 
lore all taught m J ermyn-street, and more. DecausEr 
1I'e teach natural bIstory. 

1965. Cha'rman 1 I" 'I11echlUUBIll taught, lI1. 
jermym-streetP~-reB, by Professor Wtlhs 
- 1966. At what age do you reeelve pupils mto 
)"our course at Jermyn·street?~We bllJVe no 
pa.rtinular ltmtt~ but generally they ,are abom: 
18 

1967 Mr. ,A"kland J Now, 'WIth ~egard to pre. 
paratIon for thiS eourse of BOten1alic mstruetton, 
whlLt d<l you thmk the student ougb.t to brmg 
With hun <Itt the:age when he commences your 
oourse ?-He should have had i hberal eduea;ttou 
at one of our best achools, ana a. faIT &lDoullU of 
mathemattcal knowledge, 
• 1968. You wOllld reqUlTe Inm to know arIth
metic 'pretty well 'WIth the elements of .A.lgebra 
and Euchd, or some other geometry i'~l. fatl' 
~nowledge of Euclld would be of great ad
vantage 
. 1969. W.ould practtcal geometrywltbouiEuoltd 
answer the purpose1~lt does answer the pm
pose; very roauy of our students lIl'e not 
acquamted WIth Euehd.' 

1970. Have you any eplDlon yourself 'with 
regard to makmg Euchd the bastS of geometry 
for mdustnal students, or should yOll pre
fer lntroducmg some other book 2-1 ;prefet 
Euchd. 
1 1971 You wonld 'tell.Cn trtgonometry :in its 
simpler forms, I suppose il--Yes 

19;2 You would not rel}lUre sphencal trlgo,", 
Ilometry?-No. 

1973. Nor the Ingber Algebrm.cal applicatIOn? 
!-No. 

1914. You would reqUIre some knowledge of 

mech!luics, perhaps ?-1 think that would be better 
left untu he came mto the hauds of the teac:hel' 
of mechantsm 

1975. Have you any remark to make with re
gard to Languages or PhYSical Geography 1-1 
conld only speak to the general advantages of 
such kuowled~e. 

1976 Pbvstcal Geography 1U connection with, 
Intntng would be of great Importance, would It 
not?-YA8. unquesttonably. 

1917. There IS a great difficulty, is there not, 
in bnngmg men to J ermyn .... treet, for ali the 
sCientific knowledge that we Wish to Clroulate 
through the mtntng population, that d.fficlllty' 
belDg felt on the wouud of expenses and other 
CIrcumstances ?-Tbe number of tho students,> 
for suoh a school, appears to be small, lookmg at 
tbe htgh character of the teachers and the small 
cost at wblch that amount of knowledge is ob-
tamed; 10dependently of the cost of residence ltl! 
London 

1978 Do yon think the expense of resldenc~ 
III London practically keeps people away?-I alll< 
qUite sure that a large nnmber of the better clase' 
of our collIery VIewers, for example, would send, 
thetr sons to town Ii the cost of keep1D!( them 1lII 
London was not se) great 88 It 18; or if, ag81n, 
they could be placed 10 some establIsbment wbere 
they would be under the eye of the master ' 

1979 Do you tbink It pOSSible to do fot thei 
BIlpertor miner what you speak of doing for II' 
workman; brmg tbe sClenoe to hIm rather thatr 
take him to the science 1-1 tlu.nk It is posstble •• 
, 1980. Have you coDSldered whether It would.' 
nllt be posstble to have branch colleges undel' 
J e1'lDyn-street iu our prmmpal minmg duJtncts" 
-What I have often thought would be destrable 
is tbts ~ that miners' assnClations or Similar ass~ 
elations tn vanoua parts of the klDgdam, should 
tram up as many young Inmen as they could;; 
that they should then ehmmate by examlDation 
from time to tIme tbe best of tbeir clsss who 
should be sent on to the htgher estabhshment. to 
Jermyn-street to finIsh theIr educatIOn, lookmg 
at tb08e 'men as bemg the futttr8 managers of 
impo-rtant works. 

_ 1981 Is there any particular reqUIrement 
made of the students In Jermyn-street With re
gard to gOIng tbrough any partIcular course ur 
arder to the gettmg of a d.ploma 1-Those wh. 
enter as matrIculated students must continue 
there for two 01' three years 

1982 HMe you ever conSIdered tin, questwn. 
which hss been CODSldered at Oxford U D1"el'81ty, 
namely, whether, With regard to degree. It would 
be pOSSIble w allow the students to goan the 
simpler portIon of the requl8lte knowledge of the 
first year m the country, and theu to come up to 
the school or college for one year's study before 
recelVlng tbe dIploma ?-No. 

1983 But supposmg competent SCIentific lD~ 
stItuttons were lDamta\ll~d lU the very centres of 
rommg mdustry, aud a plan of that kind were 
practicable, wonld yon see any great obJectton to 
It1'-No; an eummatlon by the professor of the 
scbool would l'P.adlly determm8 that pomt; If the 
young men come up Wlth suffiCIent qua/UicatwDI 
I see 110 reason agllmst thea gettmg thetr diploma 
m that way. 
_ 1984 .As 1 nnderstand you, yon think it would 
be pOSSlble, first of all, greatly to lIDprove the 
education of the young mmer from 14 years af 
age npral'ds, and to gIve to htm a chance, fiTBt 
throJJg'b lus class m the 10eal mBtltutton, and 
/ ult1lllately 



ultunately through Jermyn-street, to reach the metallurgxcal operations, have you notIced that R lluut, 
topefthetree?-Yes. there has been any great advance In England Esq,llaB. 

1985 It would also be possIble, 10 your Wlthm the last seven or eJght years?-A very --
oplOlOn, to offer to the best pUplls from the great advance tndeed 7 May 1868. 
mIddle-class schools OpportuDltles, both for prac- 1993. Would you say that wlth regard to the 
ncal and generallOstructlon, WIthOut dtsturblOg smeltmg of tron only, or Wlth regard to any other 
then general educatlon prIor to 18 years of age? metallurgIcal operatlons ?-N early all metallur-
-I thmk so gxcal operatlOns, 10 tron lar~ely, 10 copper to It 

1986. Chall'1llan.] SuppoRe schools SlWllar to) verv great extent, and to a lfuuted 'extent 10 tm 
J ermyn·street were estabbshed in the mmmgl perhaps It does not apply so mUch'm zmc, but 111 
districts, do you thmk thll populatlon of those nearly all other metallurgxes; there has been 
distrICts would av8.ll. themsel'\les largely of those, greater or less lUlprovement In the oonsumptlon 
schools, takmg as an example the 10'lalIty of the. of fuel. , 
Durham and Northumberland coo.! field?-Whe-I 1994 Are you able to say! whether the cala
ther they would be largely attended or not I can nfic effect of fuellS in fact as fully utlhsed 10 
scarcely venture to say, hut that consIderable tins ~ountry as It IS ID other countrIes ?-Yes, I 
effort. would be made by the young men to thmk It IS. 

attend such schools in the colliery distncts~ ~995 • ...Lord Frederwk Cavendish ] Yon have 
I feel sure, but I have found that If :yon foun4. much dIfficulty In the classes connected 
have to remove a young man from his family, It WIth yow Minmg ,ASSOCIation, from the want of 
matters but httle whether you remove hIm 20 elementary education on the part of the young 
miles or 200 miles from home. The failure ofi men.?-Yes. 
the school at Truro arose entlrely from the Olll-J 1996. In mmes the' Half-tlme Act< is, not Ill! 
C)umstancil that the distance between the n:nnmgl (o;rce"l.ut ?--No 
dlBtnct of I'enzance and Truro Wild! about 20.. 1997. Have you considered, whetherlhe nece!lo' 
miles. , Sltl'jr Ij,mount of elementary InstructIOn 'could be 

],987. You are now spea~mg rathe.r ofa l0wem made compulsory befote '''''y youth Wild! allowed( 
grade of ~chool, are you not?-I fear that there! to: work 10 a Wllle?-It has appeared to me to be: 
w~uld be the same dlfIiculty to a certalO extentj mOllt .unportant that that should be ensured ~ 
tbou~h not to the same e~tent;, WIlli a schoDl eVJln every .indiVIdual should, mI my 'opIDlon, be ollm" 
oj. a Ingher grade, ' pelled to,.recelve 81 certam amount of! knO'Wledge.,' 

r, ;Ul88 You do not tmllk that many more young, :ttbmk It IS the, duty of the State to emorce It. 
men would come from the City" of Durham tol ',1998., Do you see any practlcal reason. why> 
Newcastle for purposes of stud'! than would come, wha.t 1& xeqUll'ed, in the 'COlliery dIstrIcts eheuld
tWM'Durham. to London?- thmk not manY' l)ot apply eqnally m the case of the mming dis-' 
1ll0Te. , tI;icts ?-N one. ' 
,,1989, That IS assummg tha.t there were no. • 1999. Mr. Read.] Wlth ,regard to' youn~ 

boardmg houses m either case ?-If ,It were pOSBl .... ,mmer&,.from SLl!! to 14 ~ear8 of "ge, you would,t 
ble to CODDect lIV1th such a college 0. ,boarding I p~esumeJ adv,ocate the adoption of 0. half-1umel 
estabhshment, so that the parents of the students, system, snch as'lS1O use mfaotones?-I tlunk If} 
&bould not have tl1e expense pf boardmg them would be 0. grea,t advantage, , , 
wIth mdlVlduals who made a g<'eat profit out oJl 2000. In onder to,create a betteTfoundatlonfoiO 
them, ,that would matenally ,alter the lllIBe~ I further mstructlon ?-Yesl when mere mfants ga 
thmk. upon the dressmg floors liS they do. there can be> 

! 1990, But IS it not, ,more hkely that 0. pltl'ent. DO JJleanB of gettlng elementary instructIOn -ex'" 
r.esldmg I\t Sunderland, wuuld have mends o.f:I cept at the ,Sunday sohool 
~ewcastle than m London, to whom he WIght! 2001. Is the 'plckmg of ore II healthy ocen'" 
Il;Iltrust the custody Ilf 0. boy durlllg hIs eduClk po.tlon for chIldr-en ?~It 18 :not 'Unhealthy; Il 
iaoil, ?-Yesj cm:talnly that would mo.tenally 111... have thought that the httle tlnngs were exposedl 
1iuence the question. to tIlo much mOisture, and that It WIght generate 
, 1991. In thllt respeot you thmk that schools, rhllumatlc dtsease, but st1ll they Beem'to grew 'Up 

estabhshed Wlthm reach of tl1a localIty would be. pretty healthy I they are under ~helter, where' 
hkely to be more generally VlSlted than schools thefe 18 a free circulation of, atr, 'and they do DOt 
~LOndon ?-Certamly. appear to sllffer m any way. ' 
, 1992 •• Wlth respect to economy of fuel 111 
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Monday, UtI. May 1868. 

KEKBERS PRESENT: 

Mr. Acland. 
Mr Akroyd. 
Mr Bazley. 
Mr. Henry Austin Bruce 
Lord Fredenck Cavenilish. 
Mr. Dixon 

SIr Charles Lanyon. 
Mr McLa.gan. 
Mr. Wm Lowther. 
Mr. Edmund Potter. 
Mr Read. 
Mr. Samuelson. 

BERNHARD SAMUELSON, ESQ, IN THE CHAIR. 

Dr. W. B CA.RPENTER, called in i and Examined. 

2002. Cha.rman] 1 BELIEVE you are R&J 
glStrar of the UIIlversity of London P-I am. 

2003 And also Vice-President of the Royal 
SOCIety P-Yes. 

2004. The funcuon of the Umver81ty, 1 be
heve, 18 not to teach, but to confer degrees 1-
To confer degrees, and to give out the programme 
of study on wluch those degrees are obtamed. 
To specify what the Umvel'Blty regards as the 
rIght course for obtammg that dJSuncuon. 

2005. And has that CQurse of study reference 
more partlcularly to pure or to apphed sCIence 1 
-To pure sCience; the basiS of our scientlfie 
degrees, as of all our degrees,lS the matrlculauon 
examlnauon For degrees m art and SCIence, m 
law and mewcwe, the same entrance examwatIon 
has to be passed, and that entrance exammauon 
req1llre.a preparauon m a great varlety of subjects 
in wluch tlie elements of sCIence enter. We 
have the elements of natural plulosophy and 
ehelJ1JStry, the Idea of the aenate bewg that all 
those objects should be taught m a good school 
educab.on The matriculatIOn uamlnauon Is 
considered- to be the test of a good school edu
catIon wlueh the senate consider to be equally 
importaJlt· Eet all branches of study quaJUymg 
for the higher degrees. 1 may state that tlus 
matriculatIon exammatIon programme of the 
Umverslty of London exerts a very lmportant 
lIIfluence over a large number of schools through. 
out the country, both pubhc and pnvate 

2006 Do 1 uuderstand you to say that the 
matrlculatlon exammauon lS the same In all 
cases, whether It be the mtentlon of the person 

I passmg It to take a degree subsequently m art 
or in sCIence 1 - Yes, that IS con81dered the 
Clllmmon trunk fr~m which all the lugher stuwes 
eheuld wverge. • 

2007. So that any person mtendrng to take 
a sCience degree In the Umverslty of London, 
must p .... an exammatJon In the clasmcs 1-Yes. 

2008. That would, In some degree, lllIut the 
number of praparatory mstItutlOus that would 
be able to send up pupus for your matriculation 
exammation1-The exammatIon 18 not so lugh 
in classiCS as to make the scIence degree difficult; 
I kuow of many eases m whIch candldates who 
had not had a good school trammg m the clasmcs, 
have devoted, say, a year, to the study, and have 
mastered a suffiCIent amount of classlcs to enable 
them to pass. Speakmg personally, my own feel· 
ing whIch I expreBBed to the comnnttee of the 
senate, by wluch those regulations were framed, 

i. that German should be an alternative for 
Greek; 1 should myself prefer that both French 
and German should be alternatIves, that is to 
say, a BuffiClent knowledge of them to enablE. 
the canwdate to read a sClentlfic work in French 
and German m place of Latin and Greek. We 
now require a sound elementary knowledge of 
Latm and Greek, and either French or German. 

2009. Would you grant the alternatlve whe
ther the mtentlon was to take a degree lD art or 
in BClence 1-Yes, In art or SCIence, medICIne or 
law; my own lersonal preference would be to 
reqmre a soun elementaty knowledge of Latin, 
on account of the mental dlsclphne which It 
mvolves, whIch 1 beheve to be extremel)' valu
able; but to let the candIdate bring up French 
and German Instead of Greek. 

2010. Far a degree in BClenceP-Just SOi for 
a degree m sCience. 

2011. And, you would make French impera
tive 1-1 thmk so. 

2012. Do you require a matriculation exami· 
natIOn from students who have matnculated in 
other umversluesP-The ouly exemption is in 
the case of those who have taken a degree in 
other umver81ues, there IS no other umversity 
m which the matriculatIon exammatJ.on is any
t1nng hke as strmgent as ours. We consider our 
matrIculatIon exammatlon IS a more severe exami
nauon than the httIe-go at Oxford or Cambndge ; 
we reqUlre as • much ClasSICS, and as much rna
thematJ!.B, and several other subjects be81des. 

2013 With regard to Owen's College, any 
young men intenwng to come up from Owen's 
College for the degree of Bachelor of SCIence or 
Doctor of SCIence, would have to pass your ma. 
trlculauon exammauon ?-Yes, there are a great 
number who do so. 

2014. You would not accept the certiScated 
asBOClateshlp 111 Arts P-No, we accept nothing 
but the bachelor's degrees. 

2015 That IS the lowest which you take m 
hen of the matriculation tlxammatJon 1-Yea, that 
IS the lowest we take m hen of the matrIculatIon 
examwation. 

2016. Can you state brlelly the principal 
sehools that have sent up students for matncula
tIon to the Umver81ty of London1-The Uru
verslty College School, KJng's College School, 
the City of London School, wluch send up ex
tremely well prepareJ youtlJS, /IlId the Merchant 
TaIlors' School j I tbwk those are the prtnclpal 
schools of London; we have some from the North 

London 
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London College School, and the PhIlologICal 
School, Owen's College send~ up "large num
ber. We carryon a provmClal matnculatlOn ex.". 
mmatlon at Owen's College evelY summer, and 
that serves as a centre not only for the students 
of Owen's ColleO'e, but for students In that part 
of EnO'land and '\Vales 

2017. Have you any other centres besIdes 
Manchester ~-Yes, Ll'verpool also, but we also 
examme at several CatholIc colleges 

2018 Manchester and LIverpool are your 
centres, and you also examme locally?-Yes, at 
several Catholic colleges, that IS wholly for theIr 
own convemence, they do not admIt any but their 
own -pupIls, now at Manchester and LIverpool 
any student may enter by paymg a small local 
fee 

2019. You have no other centre for theaccom
modatlon of the country schools ?-No 

2020 A large portlon of ,your students are from 
proprietary schools connected With the Vanous 
dIssentmg denommat,ons?-Yes, a conSIderable 
propol tIOn, we are now alludmg to candIdates 
jor matrIculatIon generally, but for sClenoe spe
CIally a large number come up from dIssentmg 
mshtutIOns 

2021 But you find there are fewer schools 
preparmg candIdates for matrIculatIon WIth a 
VIew to SCIence degrees than to degrees marts ? 
- Yes, the number of candIdates for SCIence de
grees IS comparatIvely small as yet 

2022 The number of schools able to prepare 
pupIls for those degrees IS comparatIvely small, 
IS It ?-Y es, I do not thmk that any school WIth 
whICh I am acquamted can be saId to yrepare 
for SCIence degrees, collegmte mstltutions do, 
but they are very few as yet. 

2023 Would the Royal InstItutIOn at L,ver
pool be another eXI,eptIon ?-I do not thmk we 
have had any students from the Royal Instltu
tIon at LIverpool, we have had several from the 
School of Mmes 10 Jermyn-street 

2024 Have you had any Btud~nts from the 
C,ty of London School who have been suffiClet;ltly 
prepared for the SCIence degree ?-Not to obtaI\1. 
a sCience degree. I am speakmg of the matrI
culatlon, sevel al of the best men from the CIty 
of London School have gone on to Cambndg~ 
and t~en theIr degrees thele One of the most 
prolU1&mg men was SeDlor Wrangler, and Pnn
clpal of the Sohool of Naval Arcmtecture at 
South Kensmgton-that was Mr Parkms, who 
came from the CIty of London School. 

2025 Flom the old puhho schools I suppose 
you have very few'-Very few SCIence, untJ.l 
recently, has not been taught In the pubhc 
schools 

2026. Then, on the whole, would you say that 
tile young men who come uJ? for matrIculatIon 
WIth the VIew of takmg sCIence degrees are 
young men who are gomg to devote themselves 
to nn mdustrlal career, or are they men who m
tend to make sCIence the purswt of theIr hves? 
-The best men, among them, those who go m for 
our doctor's de~ree, Ille generally men who m
tend to make SCIence the purSUIt of theIr hves; 
to become teachers, or to devote themselves spe
CIally to chemIStry as a profeSSIon, for example. 
but some of our Doctors In SCIence have also 
become telLohers, and dIstIngUIshed themselves 
10 that CRJlaclty. 

2027. But WIth regard to those who merely 
take the de~ee of Bachelor In SCIence, have you 
found a fatr proportlon who became manufac-

0.72. 

turera2-I thmk so from tnqumea wmch I have 
made It happened only two days ago, that a 
gentleman called upon me whose brother IS one 
of our Bachelors In SCience I sllld I hoped he 
was cOmIng on for the doctor's degree, he S81d 
he IS so busy In onr works as the practical 
chemIst to our establtshment, that he would find 
It very dIfficult to prepare for a mgher degree, 
though he 18 very deSIrous of domg so, and I 
thmk that IS the case WIth a good many who have 
taken our bachelor's degrees 

2028 Your bachelor's degree, I beheve, in
cludes a tolerably wIde range of SClcntmc subJects? 
-Yes; the purpose WIth whIch .h,S programme 
was framed, was that any candIdate who obtams 
a bachelor's degree, shall have gone through a 
good cour.e of sCIentIfic study, not only 10 the 
expenmental SCIences, but also In the natural 
SCIences It was framed. a good deal WIth refer
ence to the course wruch the students pass thrOllgh 
at the School of Mmes m Jermyn-street We 
had several professors flOm J ermyn-street before 
the commIttee, and they gave us very fully the 
scheme of mstructlon wruch they followed there, 
and that was partly framed WIth regard to our 
own degree of Bachelor of Arts, because It was 
deSIred to make the two sets of exammation 
work together as much as pOSSIble MathematIcs 
are the same In both Mechamcal phtlosophy 18 
the same In both. A.mmal phYSIology is the same 
m both, but lOgIC and moral phIlosophy are not 
lOcluded m the Jermyn-street course Con~ 
sIderable stress was laId upon that WIth regard 
to the mental dISCIplIne wmch it lOvolves by; the 
framers of trus currIculum, and we do not find. 
that It treates any practIcal dIfficultv, that IS to 
say, it IS a subject 10 wruch the candIdates can 
readtly prepare themselves from books. WIthout 
lectures, and the most lDlportant parts of the 
programme are those wruch mvolve a very full
and complete course of l?ractIcal study, that 19 
to say, lectures on chemIstry or botany, or ex-; 
perlmental phIlosophy The object was that 
there should be what was conSIdered a complete 
course of S91entIfic culture, both for .peCIal know
ledge and as a mental dlsclphne, .And then on 
the other hand, 10 the doctor's degree, the examI
natIOn IS deVIsed to test the very hIghest know
le~~e, but 10 a very hmIted departInent. If YOIf 
Will kmdly turn to page 94, you will see a note 
that el<plams the object of' the senate, namely; 
that a candIdate IS expected to be conversant WIth 
the very hIghest knowled$e of one speCIal sub
Ject, but he may lImIt himself to a very small 
part of the great range of SCIentIfic knowledge. 
for mstance, he may come up 10 c.he/lllstry 10 fOur 
dI~erent ways, taklOg h,S own choIce, he may 
(lome up m mor~ama chemIStry or orgaDlc che
mIstry, .. nd then he may brIng up h,S Subsldlar, 
subject as he pleases If he takes morgamc 
chemIStry as the pnnClpal subject, then eIther 
orgamc chemIstry, that IS to say a less complete 
knowledge of that subJect than rou would require 
rl' he brought It up as h,s prmclpal subject, or he 
may brlOg uJ? the pnnCIpal applIcatIons of m
Ol game chemIstry If he comes up In orgamQ 
chemIStry, he may eIther bnnl;'( up as a subSIdIary 
subJect 100rganlc chemIstry WIth a general know1 
ledge of the sUDJect, or he may brmg up the 
pracl1cal apphcatIons of org8DlC chelDlStry ThI~ 
programme was framed WIth very great care, 
and under the adVIce of men of the mglIest 
poSSIble profiCIency m the several subjects. Pro
fessor Faraday was at that time a member of the 
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committee of the Benate, so also was Mr Hopkms. 
!The programme of the orgaruo solence. was 
framed hy Professor Huxley, and Dr Hooker 
and myself clnefly, and I beheve, takID~ It alto-. 
gether, the programme has been constdered a 
very complete and effectIve one 

2029. But \nth regard to the degree of Doctor 
of SCIence; yon scarcely expect the persons w bo 
lntend to apply themselves to manufactures, to 
pnrsne thetr stUllles so far as to take that degree, 
I presume ?-It 18 not to be expected, I thmk, 
generally speakmg, I tlllnk that degree would 
be sought rather by those who deSired to become 
teachers I could mentIon inetancee of that kmd, 
one gebtleman has now {fone out to Sidney, and 
another IS m a large msntutIon at Mancbester. 

2030 Then the value of your degree of Doctor 
of ScIence rs dIfferent from tbat of the degree of 
Doctor of SCience m the German U nlversltles ? 
-I thmk in the German Umversltles they ale 
called Doctors of Philosophy We had at that 
tlUte a gentleman who cowd gtve us very full 
and complete information WIth regard to the sys
tem pursned at the German UmversItIes,and the 
general reBult was tills-that there IS a very f!reat 
number of subjects there of which the candidate 
for the degree of Doctor of Philosophy (who IS 
reqUIred to have gone tltrough a certaIn preVIous 
education, though not to have taken allY dewee) 
chooses three Out of those thl ee subjects, he is 
reqUIred to be specially profiCient In one, he 
may come up m chemtstry,and bring up perhaps 
natural pht.lO$ophy and mmeralogy as hIS subsl
wary subJects, wht.le he knows nothmg whatever 
of the orgamc sCiences Now our arrangements 
reqUIre that everyone who comes up for the de
gree of Doctor of Smence shall have also tsken 
:a bachelor's degree, which ImplIes that every 
Bnch man shall have gone through a generil 
course of "mentdia study, and shall therefore 
have had hll! DImd brought m contact With va1'1OUS 
departments of SCience, and shall have acquired 
a certain amount of real profiCIency In them, and 
not a mere smatte1'1ng, I mean that kind of pro
fiCIency whICh snpphes a basiS for a hIgher cwture 
m any department 

2031 Then you do not reqmre any profiCiency 
in the technology of any of the sCIences 1_ No; 
we conSIder rt our fUIlCtIon to reqUIre a know
ledge of pnnmplea. 

2032 In that respect I suppose yon would 
conSIder that your umverslty would chft'er very 
much froDI a polytechmc school ?-Yes, I tlllnk 
that wowd be the feehng of our senate .A few 
yellrs ago the question was bronght before the 
senate of the umversIty, by Mr Lowe, when 
he was the VIce-President of the Committee of 
Council, Wltlt a request that we weuld gtve cer
tlficates to students m nunmg; It was demed to 
make the schoolm J ermyn-street more attract! ve, 
II pOSSIble, to Ihose 'who were engaged In mIning 
operations, and It was thought that If the um
versity wowd gtve certI:ficates of profiCIency fer 
one or two years of study, It would render the 
course more attIachve. But the senate dechned 
to entertam the proposal, they conSidered It was 
not thell' function to gtve certificates of techDlcal 
knowledge Without what they held to be a proper 
SCIentIfic basIS, and thelropoJ!ItIon was very {wIT 
dIscussed and negative 

2033 But medlcme is an exceptIon to that 
rule, iSJt not?-Medlcme 18 an excoplron, but 
I beheve rather because, m all ttm~s SInCe tltere 

have been umverslties, medicme has been taught. 
and degrees m meweme gtven, m such umver
sltIes. 

2034 I suppose, then, you d<!l'hned to enter
tam the question of techDlcal degrees rather for 
trawtIonal reasons than because there was any 
specIal ground for dechrung P-I could not say 
that the umverslty had refulled to give techmcal 
degrees because, t.hough the university refused 
to gtve certificates of techmcal profiClen~y Wlth
nut a proper smentlfic basIS, 1 am not ql1lte sure 
that they would refuse to give certificates of 
techmcal profiCiency to cltndillates who hlld gone 
through the eorence course, that IS a subject that 
has never been brou~ht before them, the proposal 
that was brought before them was, to g,ve such 
certificates upon a very hmlted basiS of education 
Several umversItIes gIve degrees m CIVil engmeer
Ing, but that mlltter hl\S never been brought 
before the U DIversity of London, so I cannot sal 
how the Idea would be entertatn~d. and Ii It 
were proposed to gtve certIficates of special pro
fiCiency m subjects Rn8Jng out of our course for 
degrees of SCience, I am not sure that that would 
be objected to, though I am qUIte ~ertllln that 
the senate would requIre a fWl sClentIfie basiS m 
the first mstauce 

2035. In fact, the questIOn of grantiug tech
mcal degrees has been brought before the London 
Umverslty, With lImitatIons only?-Only In a 
lImIted form 

2036 You are aware at Edmburgh a Chlllr of 
CIVil Engtneermg haa recently been establIshed, 
and It has been proposed to gtve degrees In CivIl 
engtneerIng, and m aWlCulture P-Y ea, nod 1D the 
Queen's Colleges in Ireland 

2037 You would not conSider that that wonld 
militate agrunst the prmCipIe of the uDlversJty, 
prOVIded a complete knowledge 1D theoretical 
sCIence were not lost Sight of?-Ju.t so 

2038 Upon the whole, however, the number 
of schools capable of sendmg up pupils able to 
pass your matrIculation examination In sCience 
up to the present tIme IS very lImIted, IS It not 1 
-There are a conSiderable number of 8chools, 
both publIc and pnvate, whIch have mtroduced 
elementary smence cultnre I could name seve
ral In the neIghbourhood of London In whIch 
very effiCient elementary sCience cwture has been 
gtven WIth a special VIew to our matl'lcWatIon 
exammatIon 

2039 .As tested by your mat1'lculahon exa
minatJ.on, the mstrucfJon of the pupils sent up to 
yon appears to be very sabsfactory?-Yea, I 
am qUIte cemlD It IS very effiCient 

2040 Have you conSidered the questlon of the 
estabhshment of technical 8<-hoole In variOUS parts 
of the country ?-I have had my attentIOn drawn 
to that suhJect partIy by a VISIt whICh I paId to 
ZUMch two summers ago I went over the Poly
tecblllc School there, and beard a good deal from 
my friends amon~ the professors, of what bad 
been done there m the way of tecblllcalmstruc
tIon, and I was very much struck With the high 
SCIentific culture given there, and at the same 
time WI!.h the practIcal nature of the educatIOn. 
I find 0 strong opllllon prevaIling that sometbmg 
of that kmd 18 reqUIred m thiS country. 

2041 I snppose yon find that the condItIOns 
whICh yro would Impose m the London Umver. 
sity With reO'ard to adequate traIDJDg 1D ~ pure 
lJClenCe lS aJ.~ ven' fully calTled out m the Poly 
technic School of ZU1'lCh ?-80 I understand. ] 
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dId not see the programme, but from what I of SClence ate bUllt up very readily mdeed, on a 
learllt from the professors, I understood that that foundatIOn of ordmary expenence, m the mmd of 
was qUlte the case a chll4 of ordmary apprehenBlon for mstance, 

2042 DId you VlBlt the chemroal and phYSIcal the law of fallmg bodIes is, very easily made 
laboratones at the ZUrIch PolytechnIc School?- mtellIgible to a child If It 18 only properlYlre
Yes, I was there wIth my frIend Professor sented to hIm by a JUdICIOUS teacher, an m 
l'Ick teacrung mathematIcs, there 18 very great ad-

2043 They are very complete, are they not? vantage m constantly connectlng the practIcal 
_ Very complete applIcatIons WIth the purely SCIentIfic teachmg: 

2044 Comparmg them WIth anytrung of the for mstanee, when the parabola IS bemg taught., 
kInd whICh we have m th18 country, could YOll and the algebralcal expreS810n IS bem .. gIven for 
name any laboratory m the U mted Kmgdom the parabola, that IS at once capable of'bemg con
whICh IS at all comparable to the laboratory of neeted WitIr the law of the fallmg body, the 
the Polytechmc School at Zunch?-Not bemg a parabola descnbed b,:r the fallmg body havmg 8J1 

chemIst myself, I should scarcely venture to gIve onward movement, and bemg chawa by the fOl1ce 
an opmIon on that pomt • of graVItatIon towards the earth If tins 1& given 

2045 Have you conSIdered at all the be&rlllg to the child m the shape of obJectIve illustratIon) 
of elementary educatIon on subsequent sCIentmc an mterest IS awakened wruch pure SCIence cannot 
educatIon ?-Yes, I have conBldered that a good pOSSIbly call forth. I have beeD extremely struck 
deal, and have been led to form a very strong from tIme to tIme WIth th~ want of any ordmary 
opmlOn on the subJect. I am perfectly convmced SCIentIfic teaching ill schools, and espeCIally of 
that elementary SCIence IS capable of bemg taught that combmatlon of pure SCIence wIth the practIcal 
to pupils m all ranks of IUe, of both sexes, WIth applIcatIOns of It, I have been struck by fiDdIng 
very great advantage. I aI!l conVlDced It tends that boys who had gone through theIr arIilimetIc, 
to develope faculties wruch are left undeveloped, and had learnt, for example. tbe table of squares, 
and even rep~essed, by ordmary systems of cuI- had IWt the least kmowJ.edge of wha.t that table 
ture If the CommIttee would aUow me, I should meant, they had only learnt It by rote, but If 
lIke to meDt10n a case wruch, wltlnn the last you were to put before them a chess-board, and 
three weeks, has made a very strong ImpreSSIon inade them understand how lt all apphed, what 
on my mmd A very dIstlu~hed medIcal UIl>- was the :celatIan between an mch and a square 
dergraduate of the UmverSlty of London, who inch, and what was the relatIon between a foot 
has shown extlaordIna,'Y aptitude £<)1' the ap~e- and a square foot, that opened up Dew ul.eas 
henSIOn and retentIon of SCIentIfic knowle e. to the boys' mmd, that IS still more stmkmgly 
gave me tins as rus own expenence before e the case with regard to cubes. ask a- boy how 
came to London, he graduated at Truuty Col- many cubes of one mch are contruned m a cube 
lege, Dublm, and he was admItted by us WIthout of two or three mcbee, and very few boys would 
matrICulatIOn, as havmg ~raduated at Truuty be able to aDswer such a questIon from want of 
College, Dublm, the .Trmlty College course m- th,S kmd of practIcal mstructwn 
eludes the clasSICS, and mathematIcs, lOgIC, and 2047 You have drawn your illustratIons from 
moral philosophy, all of it book knowledge, but mathematIcsandexpenmentalsCIence, what should 
no apphed science of any descrIptIon That you say,however, Wlth, regard to natural SCIence, 
studeDt came over to London about five years takIng natural rustory. for example ?-I tlnnk 
ago, and entered at Professor WillIamson's class the gl-eat value of natural h18tory IS m encourag
at U Ulverslty College, he wormed me qUltll mg habIts of observation and correct desclptIon 
recently, that when he first entored that class, he The late Professor Henalow deVIsed a method 
found hImself so utterly at sea, and 80 Incapable of teacbmg botany wruch was remarkably effec
of apprehendIng the subjects wruch he was taught, tIve m that respect Wlth young boys and gIrls 1D 

that he thought of gIvmg up hIS attendance at a VJll.age school. The effect of It waa, th .. t girls 
the class. He persevered, however, and bemg a trameil unde" that system were so much lIvelIer 
mall. of remarkable ability, famed 'the gold mcdal and brIghter than other gIrls, that they were cou
in that class at the end 0 the seSBlon, and has stantly draughted off as nursem~Ids. or mto &el
since dIstingUIshed hImself m an unprecedented VIce ofvarIous kmds, In preference to other gIrls, 
measure m the UmverBlty of Lpndon, havmg where mtelhgence was reqUIred 
gamed three exhIbitIOns mODe exammatIon. 2048 Would you say, as a general rule, chu.
Now lIly pOBltlOn 18 th,S. here IS a man who has dren would' be able to profit by mstructIon Ul 
shown a remarkable aptltude for acqUIrIDg SCIen- natural history a.t an earher age thIm m expeQ' 
tIfic knowledge, he must have always possessed mental SCIence, or m mathematics ?-I tlnnk they 
that aptItude in hIS own mental orgamsatIon, might both go together I should say, from my 
hut that aptItude was eVIdently repressed and own experIence and observation, that from 10 to 
smothered, durlDg the earher perIod of hIS studIes, • 12 years of age the observmg facultIes are ex
just for want of somethmg t.o call It forth, but tremely aatlve, and that there 18 In most children's 
as SOOD as ever he had once got the knack of mmds a love of 8lmple knowledge wruch enables 
apprehendmg sCIentIfio facta, h,S .pprehen~on them, under & good teachl!r (wruch I am always 
showed Itself to be most rapld and powerful supposmg), to apprehend tIre bearm!!:s of the facts 

2046 Do you truDk tblS power of apppehendmg wruch they observe TeachIng 9f the kmd I am 
8CIentIfic facts eXISts to an appreCIable degree m now mdICatmg teDds greatly to mcrease the 
very young children ?-I am qUIte sure It does, generalmtelligence and act\Vlty of the nund. I 
of course m the case of children It IS more easily could, If there were tIme, give some remark
blGUght out than It 18 m others. I am qUlte sure, able facts 1D illustratIon of the value of the 
from my own expenence in early lIfe, when I mtroductIon of sCIence-teachIng mto an ordmary 
was engaged a ~ood deal in educatIon, besldes course of edacatIon. I had ocea.slOn, two or 
my h"vmg a fanilly of sons, 1D whose traimng I three years ago, to commumcate WIth Professor 
have taken a large share l I say I am qUIte sure. GreeDwood, the Pnnmpal or-Owen's College, 
from my own expenence, that the 8lmple trutl1S WltIr regard to the reqmremel!.ts of t.b.e U DiversIty, 
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and he wrote to me IIOmewhat in these terms'
r< I am very much Impressed wIth the value of 
scienttfic culture as a part of general edllCatlon, 
for I have found by expenenee that boys who 
are dull ill the acqUlrement of languages WIll 
often he amazmgly bnghtened up If they go mto 
the chemIcal class, they come back wIth fresh 
zest and Vlgour to thetr classical studtes" I 
have had opportumties of vemymg that state
ment Wlthm the last two years by infonnatlOn 
given to me by vanous teachers At Rugby 
sClenttfic teacbmg has been mtroduced, and very 
effecttvely; also at a large propnetary college at 
Cllfton, a very f1oUl'lalnng mstltutlon, the head of 
whIch, Mr PerClval, Is a man of hl~h Oxford 
standmg and ve.ry great generalmtelhgence I 
found, on Vl8lhng tbat college years ago, that SCI
entific instruction had been introduced there, 
and the results were considered very favourable; 
that the' mlDds of the boys were very much 
bnghtened up by It 1\1r Perroval told me he 
~hd not consIder that the tIme gIven to sClentlfic 
instructIon wa~ at all so given to the 10RS of 
the hme gIven to other branches of education, 
because the boys became morJl reCIpient, and 
more capable of applymg then' mmds to other 
subjects Smce that tlme 1 have been able to 
recommend to 'that college an extremely able 
sCIentific mstructor, namely, Professor Debus, 
one of the examiners at thIS tIme at the U mvel'Blty 
of London, who IS professor of chelDlstry and ex
perImental SCIence, and also of mathematics and 
natural plulo80phy On vislhng the college 
agam, about two months ago, 1 found that hIS 
course of study \Vas extremCly popular; so popu
lar that they were now about to enlargeh18 
lecture-room, and the laboratory accommodab.on 

2049 Axe you aware whether the teachmg of 
llClenee IS bemg JUtroduced into traJmng colle~s 
for elementary teachers? - 1 have no posItive 
knowledge on that subject; but about ten years 
ago at the request of the late Lord Ashhurton, 
I eX&lDlned for a pnze winch he gave to school
masters and schoolmIstresses of elementary schools 
in the SCIence of common thmga. I beheve the 
prIze was hnuted to schools m Hampshire and 
Dorsetslure, and I was extremely struck WIth the 
qualIty of the answers which a good many of 
those masters gave, showmg a remarkable com
prehenSIon and aptItude for the acqutrement of 
that kind of knowledge; among the papers to 
whtch I asSlgIled the pl'1ze was one WIth regard 
to winch I remarked to Lord Ashburton that 1 
really could not have answered the questIons 
myself, that young man was a schoolniaster of 
19 years of age, reSident m the Isle of Wight 

2050. Mr Bruce.] Had he received Ins edu
canon at any Government trammg college 1-1 
thmk he had 

2051. Cka.rman.l Have you any knowledge 
of the workmg of the classes u(connectlon WIth 
the ScIence and.Art Deparhnent?-No 

2052. Mr. Bruet] Axe you ~onnected WIth 
any medtcal school ?-Not now, 1 was for many 
years connected both WIth Bnstol and With Um
verSlty College, and at one hme With the London 
HospItal. 

2053 1 suppose you found there what 18 so 
generally fOlIDd elsewhere, that one of your mam 
dtfficultIes m ratSlIIg the standard of education 
was the low state of education in those who pre
sented themselves?-Yes, I am qUIte certaIn 
that the dtfficulty wmch 1 men1(oned in the case 

I have referred to is II very common dtffiClllty I 
I remember when 1 was myself a student at U nt. 
verSlty College 35 years ~, I found I had no 
dtfficulty m a{lprehendtng sClenttfic facts, becausG 
1 had been tramed In II knowledge of the elements 
of science from my boyhood; but thmgs whIch 
were perfectly easy to me were very dtfficult 
indeed to many of my fellow students. 

2054 I suppose there 18 II great waste of 
tcachmg power, and II great waste of nme, In 
the course pursued at thoso collekes, from the 
state of mfcnor l'rcparahon m whIch tho students 
present themselvcs 1-1 am qUIte snre of It, 

2055 At Umvemty College the matrIculation 
standard has been raised, has It not, of late 
years?-'Ihere 18 no mlltnculatlOn exammatlon 
at the Umversity; ltny man may come and enter 
to any class he pleases. -

2056 1 thought that wltlun the last three or 
four years, a certatn mcreased amount of know
ledge was reqUIred m those wllo presented them
selves at all events to the methcal classes ?-All 
the students must have gone through some ex ... 
DllnatlOn under the direction of the medical 
counCil m the same way as all studenta must 
have undergone the entrance exammatlOn 

2057 H my memory serves me nghtly, I 
recollect a statement that the number of students 
who presented themselves had fallen off peatly 
In consequence",f a more rIgId test of I?roficlency 
bemg apphed at the entrance exammatlOn 1-
'l'hat was WIth regard to the tsst Imposed by tho 
medIcal counet! about five years ago That 
connct! was created by a medical Act of ParI ... 
ment, and It lnBututed a regulatton that every 
student before entenng on IuS course of medtCJil 
study shQuld have passed one of II certain 
number of exammatlons •• Ave!,! conBlderablo 

'range was ~ven, for mstance, taking the Oxford 
and Cambndge middle class exammattons, at that 
hme the Jumor exammsbons were admlttsd 
They dtd not WIsh to make the test too severe at 
first, that Juntor exammatton does not mvolve 
even the necessIty of Latin, because a large 
optton is gtven. But the medIcal counct! now 
require, I thmk, the semor exammauon IU which 
Latin must be one of the subjects Then tho 
matnculatlOn exammabon of the UniverSIty of 
London was one, and the Little-Go at Oxford 
and Cambndge was another Every student 
entermg .on the medIcal cumculum must regIster 
as a medtcal student 'under the medIcal councd, 
and he mnst, before he can regtster, show that he 
has passed one of these exammstlODa 

2058 But the numher of students dId falloff 
conBlderably at first, dtd It not?-Y es, for a 
time 

2059. That has now recovered Itself, has It 1-
Yes. 

2060 Do you not thmk that is a proof of the 
1IDlUense service to general educatIOn whICh Can 
be rendered by refnsmg the advantages of speCIal 
educabon to those who do not gtve proof of ~ 
seBSlng a certalU amount of knowledg-e ?-Yes, I 
was for au: or eight years Lecturer on PhYSIOlogy 
at the London HospItal A great part of the 
students at the London HospJtsil, which yon are 
aware is SItuated 1D the east of London, come up 
from the eastern counties, Kent, Essex, and Buf 
folk; and 1 found that the gJ'ade of the prevloU! 
edncatlon of those students was 80 much loweJ 
than It was among the students to whom I hac 
been preViously accustomed ID the Bnstol Me 
dtcal School, that I had to bnng down my lee 
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ture standard very consIderably to meet the com
prehensIon of those students 

2061 No doubt 'they left your course of lec
tures far less advanced than they would have 
beet! had they presentsd themselves to you wIth 
a greater amount of educatJ.Pn ill the first ill
stance ?--Certalnly 

2062 Was any actIon taken at the Lon~on 
HospItal to attempt to raIse the educatlon of 
those students, as was done In U mverSIty Col
lege ?-That was not done at Umverslty College 
It was the MedIcal Counca that dId what I have 
been refelnng to, and It 18 requIred equally 1ll 

all the SChools 
2063 In all medIcal schools whatever 1-Yes. 

There was noth1Og speCIal to Umverslty Col-
lege ' 

2064 Are you satIsfied WIth the degree of 
educatIOn at whICh a great part of the medIcal 
professIOn now receIve the lIcenses under whIch 
they act 1-1 hope the MedIcal CouncIl WIll pro
ceed still hIgher ill theIr requIrements, they have 
already made a step, but It was necessary to' ad
vance wIth great cautIOn, because It would have 
InflIcted a great Injury If the standard of requIre
ment had been made too mgh at once In theIr 
:6rst requIrement I have already saId they ad
mItted the Jumor MIddle Class Exammatlons, 
but they eIther requIre now, or will reqUIre In a 
year or two, the Semor MIddle Class Examma
tIOns as a nunlmum I should myself be very 
glad to see the whole of the students of the me
dIcal professIOn requIred to go through' an exa
mmation not uIfenor to the matrIculatIon m our 
IT 111verslty 

2065, But you thInk that could hardly be 
brought about wlthout a very weat Improvement 
in preparatory gener-al education ?-Just so, we 
find, practIcally, m the u111verslty, that those who 
come up from good schools, at 16 or 17 years of 
age, do much bettel In our matriculatIon examI
natIons than older men" because they come up 
fresh from theIr classcs, and would not present 
themselves uuless they felt they were pretty 
wen prepared, but a good many persons come 
up at from 18 to 25 years of age who have had 
an Infenor elementary educatIOn, and a very 
large number of them fall flOm the want of ele
mentary knowledge, I mean, for mstance, the 
want of the power to dechne a LatIn verb cor
lectly, or to do a propOSItIon 10 Eucha correctly. 

2066. What are the partIcular branches of 
sCIentIfio study whIch you would suggest as most 
apphcable to elementary school teachers ?-I 
tlunk it depends In part on the CIrcumstances of 
the school, for mstance, In conntry schools I 
should say, botany mIght very advantageously 
be IntI oduced mto every elementary school, I 
hope the tIme WIll come when every master or 
mistress of an elcmentaly school 10 the country 
WIll be able to teach botany on Professor Hens
low's plan 

2067, At what age would you begm tq teach 
botany ?-At eIght or 10 years of age 

2068 Now, ascendIng a httle hIgher, and 
takm~ the general Ilreparatory schools to which 
our wddle classes go, what 18 the amount of 10-

structIon that you ,,"ould ~lve there, and what 
are the branches of SCIentific knowledge which 
you wonld recommend ?-I think the elements of 
natural phIlosophy, and, where practIcable m the 
country, where there are :6elds and hedges mthm 
a walk, botany may be advantageously illtro
duoed. At Rugby, Iobservl\, Mr Wilson haa 
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a very strong op1111on of the value of botany. I 
qmte agree WIth those who conSIder that all these 
studIes should be as practIcal as pOSSIble, and 
should be that whICh a pupIl can acquamt hImself 
WIth, obJecttvely or tangIbly 

2069 W,th respect to elementary schools In 
town, and takmg chIldren of eIght or ten years 
of age, would you substItute some other SCIentIfic 
study for botany?-I tlunk elementary natural 
phIlosophy may be advantageollsly pursued, but 
I would have It also In the country, I thmk the 
two may be combmed, I belIeve that In only an 
hour a week a good deal of-the elements of 
natural phIlosophy may be taught We have at 
present a comnuttee SIttIng on the educatIon of 
females, to caIrY out the prOVISIons of a supple
mentary charter gIven to the U 111verslty of Lon
don I heard a member of that comnilttee make 
an observatIOn the other day whIch struck me 
very much The questIOn bemg, whether natural 
phIlosophy should be Introduced Into the currI'" 
culum for females, he SaId, "I thInk It IS of 
very great lmportanoe that every gIrl should be 
taught what a law of nature means," and that 
obsel vatIon turned the scalll m the declSlon of the 
CommIttee I have a very strong opmlon that 
every chIld 18 capable of bemg made to under
stand, under proper tUItIOn, what alaw of nature 
means 

2070 You would tlunk that a very shght 
tIncture of such knowledge gIven when young 
would greatly mcrease the taste for 8uch know
led&e among them, and so lead to the chIldren 
avallmg themselves of the SCIentIfic classes, ailed 
other means of advanced Instruction furmshed by 
the Government ?-Yes, It acts In two ways, lt 
furmshes a basIS of knowledge to whIch more 
knowledge IS easIly' added afterwards, and It 
developes that power of apprehenslon wmch 
makes It easy to add the knowledge In questIOn, 
1D all educatIon those two thmgB have d18tInCtly 
to be considered, the actual knowledge com
mUnIcated, and the cultIvatIon ofthe apprehensIve 
power 

2071 You stated that you had VISIted the 
PolytechnIc School at ZurIch, and there you. 
found a combmauon of teacmng pure SCIence WIth 
what may be called tecmllcal histructIon 1-Yes 

2072 Is there any such InstitutIon In tIns 
country?-I am not acqumnted WIth the colle~e, 
but I have heard that there IS a college which 
sends up a great many students for SCIence 
degrees 

2073 ChaIrman 1 To some extent you would, 
I suppose, conSIder j erm yn-street a school of that 
kmd?-Yes. ' 

2074 Mr Brllce] You would conSIder that 
there :IS no country In whIch the neceSSIty for 
such a combInatIon of studIes eXIsted so strongly 
as In England ?-Certamly, I should think so, It 
18 really a CurIOUS fact that m BIrUllUgham whIch 
18 a town In whIch you would expect Mechamcs' 
InstItutIons to Hounah, has never supported one 
heartIly, there IS an institution there whIch IS 
called a PolytechnIc InstItutIon, but havmg a 
greatmanymends'¥ldconnectIonsmBIrmmgham, 
I bave known a good deal of the hIstory of 10-

.stItutIons of that kmd m BIrmmgham, and It IS 
remarlmble that there IS that want of anytlung 
hke a basiS of sClentIfio knowledge among the 
mechamcs at BIrmmgham, and that they have 
never adequatelY suppprted an ordInary MechanICS 
InstItutIon 
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Dr TFIB. 2075. Can you give any re/lllo, why they 
Carpenter. should be so much belnnd as the fact that you 

have Just mentloned would appear to mwcate ?-
11 May I thmk It 18 their confidence m theIr own 

1868. techmcal ahility winch makes them careless of 
what they would con81der book-knowledge 

2076. Aud that may be called a truly Bnt18h 
sentlIDent, may It not 1-Yes, and there 18 

another cause, men In all skilled departments of 
labour earn very Ingh wages, and It IS the habIt 
of the place, wluch, 1 dunk, no one acquamted 
WIth BIrmmgham WIll deny, that those men who 
earo the hIghest wages spend them m the moat 
careless manner. 1 have heard from many 
fnends In Bmomgham that a man who can earn 
1 l a day readily will very seldom earn more 
than 3 I a week, such men are very oommonly 
m debt to their m8llters, and the masters, m fact, 
prefe~ that It shonld be so, because they then 
know that the men will not go elsewhere Those 
men will spend the ea.rDlUgS of those dIree days 
a week In sensual mdnlgence, they do not seem 
to care for anythmg else. I have never ltved m 
Bmomgham, hut I have been moch interested 
m the town, and that 18 the unpresSlon I have 
receIved. 

20?7. As .a matter of fact, does not a great 
deal depend m these t1nngs upon the aCCIdents! 
unpulse winch may be gIven by Bome parttcular 
person or persons to the succeS8 of an mstItutlon ? 
-Very much so, therets a perlOd of sucoess, and 
then a p~Xlod of decadence In many of these matt-

, tutJona, then perhaps therels a fresh success, but, 
generally speakmg, ,t 18 rather a new mstttutton 
whu.h nees upon a dIfferent basIS, a new mstI
tutIoll/£l more successful than an attempted re
VlVal of an old one. 

2078 Do you Imagxne that there are other 
great towns whIch woUld, each of them, support 
some such lDsututlon as Owen's College ?-They 
ought to do, 1 tlnnk Owen's College 18 now 
becoIDlng a very successfnl mstItntton, but fur 
some nme It had to feel Its way; there was a 
ddllcnlty lD adaptlDg Its reqrurements to Man~ 
chester and Its neIghbourhood, but, 1 thmk. that 
under lts present prmcIpal, there has been a great 
deal more done to extend Its usefulness than 
durmg the :!iT&t years of Its eXlBtence, when It 
had to feel ItS way 

2079 At Owen's college they have, in fact, 
made an experunent by whICh you thInk other 
great towns uught very usefully profit?-I cer
taInly tInnk so, my own feeltng 18 very strong 
m favour of encouragmg such colleges m great 
towns, partly by Governmenl> ,ud, and partly by 
local support 1 tblDk that wbere a body Of 
men m a town are wtlltng to do, for mstance, as 
much as the people at Manchester are willtng to 
do m extendmg Owen'scoll~e, the Government 
may very well come in to asSlSt. In Glasgow the 
UmverSlty is bemg rebutlt, the Government 
gIvmg 120,000 L, as I understand, to the object, 
Glasgow ltself havmg oontnbuted 80methmg ltke 
150,000 L, the people at Manchester, too, are 
hberally contnbnung to Owen's college I thtnk 
the value of Government md partIy conSlSts m 
Its callmg forth the response from the localtty
that has been remarkably the case at Glss"O'()w
when once it W/lll understood that the measure of 
IISSIStsnce that the Government wonld gtve to 

• the UmverSlty at Glasgow wonld depend upon 
the amount of the loeal contmbutions, the local con
tnbutlOns poured m m a most extraordmary 
manner. so that at last the Govemment was 

obhged to hold its lumd, and say ... we WIll not 
give any more." 

2080 Glasgow U mversIty has the advant.&!re 
ofhavmg acqwred a great reputataon as a teacl
lIlg llllItttutaon, beBldes the advantage of bemg In 
a country where the value of edu<AtIon 18 vet v 
keenly felt; IS not that so Y-Tbat 18 so. 

20111. Wonld YOll have aoy doubt, yourself, 
that If w,thin prude,ot bmIts sunllar mstItntlons 
were r&lSed iu gl eat towns ltke LIverpool, BIr
mmgham, Sheffield and Leeds, the pubho would 
respond, and that a 8uffiOlent number of pupIls 
wonld lie supported to JustIfy the outlay?-1 
have no doubt, If the thmg were done WIth a 
careful study of the requIrements of each place, 
If means were taken to ascertam what the manu
facturers and other gentlemen of mtelltgence and 
abIht}' felt to be those reqrurements, and to as
certam what response they were WlJllDg to make 
to the proposal for the establtshment of such an 
mstItutIon, that Wlth a combmatlOn m that way 
of Government md and local contnbutton, plactng 
the management e8llentlally nnder local people 
who were qualtfied to mtpllLge 1t, the thmg 
would be eft'ectnal; 1 do notsay at once, becau6e 
1 beheve a ~re .. t desJ of growth has to be allowed 
for lU the hIStory of these matters, but I beheve 
the plan wonld nltunately be effectusJ lU pro
motmg a great mcrease of such eulture as dus 
ConuDlttee has in VIew 

2082. You wonld suggest, in fact, on the part 
of the Government an announcement that local 
eft'ort wonld be met by a Government grant of 
an amount winch would depend on the amount 
contrIbnted lU the looaltty Y-Yes, I have already 
observed, that there Is nothmg more encoursgmg 
to local efforts than the expectatton th .. t the (.lo
vernment will step tn. I beheve Government 
grants JuwClonsly a<hDlDtstered will bnng out 
the necessary response from-the local people. 

2083 Have you been much .. broad V-No i 
clnefly m SWItzerland, hnl> I know pretty well 
the system m Pans. 

2084 Do you know tbe state of educatton 
amongst the uuddle classes of SWItzerland?-
1 am IIlOre acqu&lUted w,th the system of educa
tlon m the umversIty ef Pans, because m SWIt
zerland so much depends on the local arrange
ments of the cantons. 

2085 W ouId you be prepared to give an 
opinIon WIth regard to the questIon, whether 
SCIentific knowledge was more generally dlS
tnbuted amo~ the leadmg natIons of the contI
nent than It 18 m England ?-Mo&t certaInly, 
but I do not thmk It was the case m SWItzerland 
before the estalilislnnent of thlS Polytecluuo 
School. 

2086. How long men have they been prodllctng 
that Improvement in SWItzerland ?-The Poly
teclnuc School does not date back more than 
about SIJ[ years, and it bas only mthm the last rear or two come into full operatton, the butJd-. 
mg was only completed Abont dIree or four years 
ago. 

2087. You be1reve that m th18 eolllltry VIgor
ous effom m SUl1Ilar dIrectIons mIght produce 
very VlSlble resnlts in the course of etght or ten 
yea.rs?-1 ~ qUIte sure of It, there 18 araptdly 
awakenmg feelmg on this subJect, espectally 
WIth reg&;rd to l!ClentIfic enItnre. I Juilge by 
what I hear and meet WIth m soCIety. Takwg 
advantage of my efficlal pceittmo, I make the 
matter a subJect of conversatwn Wlth those wbe 
can gIve me 8Illy mformanon. A few days ago, 
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I wned m company WIth the new mastE;r of 
Shrewsbury School, a gentleman of great unlver-

'1l1ty dls\1uctlon, he told me that he should be 
extremely glad to mtroduce sCIentific culture mto 
his school, ~but that at present they were com
pletely hampered at Shrewsbury by the want of 
accommodatlon, that they had no class-room, and 
there was no part of the bUlldmg whIch could be 
used for the purpose, espeCIally fo~ practlcalm
structlon He added that though his own stuwes 
had not lam In that dtrectlon, he was qUlte pre
pared to feel the great Importance and value of 
sCIenttfic culture 

2088 Do you thmk that probably he has found 
the parents bf the boys demandmg sCIentific C11l

ture for theIr sons 1-1 thmk It was partly tItat, 
anil partly what he had learnt of the progress of 
oplDlon upon the subject 1 have been extremely 
struck WIth tbts Wlthm the last year or two, men 
whose own culture has been almost exclUSIvely 
hterary, now seem to feel the great value of SCien
tIfic tnstructlon as a part of general educatIOn I 
thmk that IS a most encouragmg SIgn, because every 
one knows that the dead weIght to be moved m 
this matter 18 the weIght of the masters In the 
great pubho schools, who are men of Oxford and 
Cambndge culture, all whose trawtlons are m 
favour of a dIrectly lIterary culture 

2089 In fact, you thmk that tIte tune IS npe 
for a strong general effort to promote sCIentlfic 
educatIOn throughout every class m thIS count1'y 1 
-I have a very strong opmlon that that is so. 

2090 Mr Ahroyd J I beheve your experIence 
has been chIefly m mIddle class educatton 1-My 
expenence IS chtefly ill counectlOn wtth the ma
mculatIOn e~natlOns of the SCIence degrees 
at tIte U nn erBl~ of London 

2091 Those who enter for that exammatlon 
are almost entlrely of the mIddle class, I pre
sume ?-Yes, chIefly people who are gomg m for 
the profeSSIOns 

2092 Among those stlIdents you would hardly, 
I suppose, have any from the artlzan cl,ass1-No, 
1here are a few men who work themselves np
wards from that class, espectally men commg 
from Swansea. There is a good mstltutlon there 
called the Nonnal School, from whtch we have 
several men who have passed our matnculatlon 
exammatlon, and have gone on to take degrees 
in art or SCIence, men wbo have themselves been 
'Workmg colhers. 

2093 But that IS almost an exceptIonal OIlSe, 
1 suppose 1-Yes, I am qUIte certaIn from what 
I see of the haptlsmal reglBters ,(because we reo 
qUIre a certl:6cate of the age) tltat there 18 a pro
gressl ve elevatIon gomg on ill those cases, the 
people who oome up are the sons of artluns, and 
persons m a humble sphere of hfe who have been 
workmg themselves np to our matrtculated exa.
mmatton, aud that take. place ill a dell'ree whIch 
has eurpnsed me a good deal, lookmg at the 
certlficate of age, I see that several years ago, 
88y s'fty, or twenty years, the calhng of the 
father at tlte tIme of the bl~tb of tlte boy was 
somethmg humble, but of course I cannot tell 
what It may be now. 

2094 Have you any Idea how tltose sons of 
arh08ns attaIn tlte means of prepnnng thembelves, 
and of eommg up and takmg their degree at tlte 
Ulllverslty?-1 presume the pOSltlon of the 
parents must have been Improved. 

2095 Do YOl beheve that that portion of your 
studellt!\ whIch emanates from the workmg 
elasses .. an mereasing proportlon P -I think so. 
• 072. 

2096 What IS yonr average of mamculated 
students m the course of a year 1-We have over 
600 canrudates every year, about 400 at our 
summer exammatlOn, and over 200 at our wmter 
exammatlOn, hut those are not 600 inwvtduals, 
because out of each exammatIon there are eome 
who had been rejected at a preVIOUS examma
tlon, I should say about 500 mruvlduale pre- 0 

sent themselves at the two exammatlons 
2097 And they must all have completed theIr 

SIXteenth Y€lar, musttbey not1--Yes. 
2098 What would be theIr average age, 

should you say 1-We have a good many elder 
candidates, men from 25 to 40 years of age, but, 
regarclmg those as exceptional cases, 1 'should 
say ahout 18 was the average age Of course, 
however, If there happens to be a batch of those 
older men, It raIses the average conSiderably 

2099 You were sa;rmg that you had 80me 
knowledge of educatlon m ParlS May 1 ask you 
if you know anytlung of the Ecole Cwntrale?
I have no personal knowledge of it, my know
ledge IS more of the mstltutlons m connectlon 
WIth the University of Paris 

2100 From the number of those who pass the 
sctence exammahon in the London UDIverslty, 
do you beheve that you .are makmg an lmpres
Slon on the sctentIfie educatIon of the country p
I think the impreSSIon we are makmg, as yet, IS 
chtefl y throngh mstltuttons and schools We 
have dectdedly made an ImpreSSIon on the school. 
by our reqmrements m chemIstry and natural 
phtlosophy 1 could mentlon a number of schools 
and mstltuttons at whIch those subjects hav.e 
been Introduced In consequence of our reqmre
ments, and m which a very eflim.ent course of 
mstructlon IS now gomg on in both publIc and 
pnvate schools, but I do not thmk there IS at 
present, except in Owen's College, U DIverSIty 
College, Kmg's College, and the School of Mmes, 
much systelr.atlC prel'aratlon Perhaps 1 ought 
to add the college at Chester, but 1 am not qUlte 
certam how far they keep our programme m VIew 
there 

2101. So that your standard of exammatlOn 
for mamculatlon has had an effect in ralsmll' the 
standard of SCIentific education m most ot the 
schools throughout the country 1-In a great 
number of schools It has, not those whIch are m 
connectIon w!th the 'Old umversltles, but there 
are a number of schools wruch now habItually 
send up candIdates for our matrlculatlon examI
natton 

2102 You were laymg some stress on ele
mpntary sCience teaching m schools, were you 
referrmg then to the schools of the middle classes, 
or to the schools of the working classes 1-1 was 
refernng to mIddle class schools. 

2103: You were mentloDIng DOtany as a very 
deSIrable study tn country schools; would you 
recommend entomology at allm such schools 1-
1 think eltlter IS good, but botany IS better. 
GIrls have a natural. fondness fo~ the subject. 
I tltmk any depnrttnent of knowledge is good for 
which the locality offers speCIal OpportuDItles. 
Suppose a school were m a chalk country, the 
nature of the chalk, and the fOSSIls found In the 
chalk, mIght be made a text for tlte teaching 

2104. Your object bemg to tram the faculty 
of observatlon 1-Yes; and to tram the mmd III 
reasonmg upon facts observed. In the case 
of natural htstory It 18 sClenttfic classtficatIon and 
learrong to estlmate the value of charactenstlcs 
which would be speCIally taught, the mode of 
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detennimng the value of plants, or anunals, or 
roseus, accordm~ to their special character. On 
the other hand m expenmental sCience It IS rea
sonlDg With yegard to the apphcatton of pnn
clples on whIch I shottld lay stress 

210.5. You were professor of phYSIOlogy, were 
you not ?-I was formerly, but I have given 
that up 

2106 ;Is not that ilClence now part of your 
general curnculum ?-It 18 part of our cum
cttlum, both for art and science 

2107. Do you conSIder that It would be a 
valuable branch of .eclucatlon, espeCially m the 
mtnlDg dlstncts ~-I myself should be very glad 
to see It tntroduced mto general educatIOn more 
systematIcally, but I find that the examtnahon 
papers on the subject are generally very unsatIs
factory At the bottom of page 8.5 you will 
observe a note calltng attentIon to that subject. 
Years ago, m consequence of the very Imperfect 
preparatIOn whIch candIdates made, Just from 
want of practical knowledge m the applIcatIon of 
facts; that note was added They get hold of a 
book and try to prepare themselves for that exa
mtnatlOn from the book ~ and It IS qUIte curious 
(I am not an exammer on that BubJect, but I 
often confer WIth the examlDers} to see the 
wrongheadedness of the candIdates on subjects 
WIth "hlch they have no practical fammanty, so 
much so, that the examiners have over and over 
agalD saId that thiS examInatIOn was really of 
very httle use. The senate WIshed to contInue 
requmng the subject, and hoped that better 
knowledge mIght be brought up, that note bemg 
Intended espeCIally to dll'ect the attentIon of the 
candlqatesto the gettmgofsome practIcalmstruc. 
tIon where they Can attend a short course of lec
tures. Several years ago I gave a course to a num
ber of the art canrudates, I was then the Pnncrl'al 
of UntVerslty Hall, whICh IS In connectIon WIth 
UntversJfy Collel\'e We had a number oeyoung 
men commg up to I he Bachelor of Arts eumma
tIoD, tlnd we gave them about 16 lectures, 
makmg them all demonstratIve, and they were 
exceedIngly Interested In the subject. Almost 
every man is mterested to see an eye or II heart 
russected, but when they merely try to work It 
up from books they seem tQ have that defect m 
the preparatIon of the subject to whIch I have 
already referred m the case of II certmn studenl:' 
who afterwards rustIugUlshed hImself. 

,2108. If all employers of labour were well 
acquatnted WIth phySIOlogy, do y"u not thmk 
that It wottld help them to preserve the health of 
thell' workpeople, and even to prolong thell' 
hves?- There 18 no questIOn about It. I remember 
II Case tn pomt some years ago, whIch very 
remarkably shows the Ignorance of workmen. 
It was the case of a cotton mill m Mauchester 
that had been butlt by a gentlcman \\ho was ex
tremely deSIrous to promote the welfare of his 
workmen It IS welf known tn the cotton manu
facture that spmnmg IS conducted better at a lugh 
temperature, the thread hemg less liable to break, 
but on the other hand, the closeness of the rooms 
'in whJCh thts temperature IS mamtatned IS very 
prejUdICIal to the workpeople ThIS gentleman, 
knowma by expeneuce that the wortpeople, tf 
left to t'Lemselves, wottld keep their wmdows shut, 
and not allow any fresh au- to come mto the rOQ1l1S, 
because it wottld lead to more breakages by 
duntnlshmg the tenaCity of the cotton, prOVIded 
II number of opentngs m the cetltng of the room, 
wluch was very high, and naturally hoped 'that 

the proVISIon which he thus made for v8ntilaIJon, 
and a thorough change of &lr In the room, would 
be mamtatned WIthout the workpeople lU the room 
beIng able to prevent It. He found, however, 
that the room became close ag&ln. At first he 
thought that there was sometllln~ defectIve lU hiS 
arraugement; but on exammation It was found 
that all those holes m the celhng had been care
fully stopped up It was rufhcwt to conceIve ' 
how the workJileople had done It; and the only 
fel\SIble SUppOSItion bemg that they had got upon 
each others showdera to do It. The fact, how
ever, was, that some thousands of those small holes 
had been carefully stopped up. 

2109 The external air bemg colder and of 
greater speCific graVIty, would have descended 
hke a shower bath on the heRda of the I?~ople, I 
suppose ?-They knew that th.s ventilatIon gave 
them mOle trouble tn the sptnnlDg of the cotton, 
and they did not know that It was very ImportllDt 
for the preservatIon of theIr own health that they 
should have a supply of fresh air. I may mentIOn. 
here the result of an mqUlry WhICh I made some 
years ago III Mr. Marshall's great sptnmng mIlls 
tn Leeds, that mIllIS on the ground, Rnd not one 
room above another. It covers, I beheve, three 
acres, there 18 air brought m from above, and 
that aIr IS heated, when It IS necessary, by hot 
water Introduced for the spmnmg machmeB. The 
air IS brought m by a fan whIch 18 tumed hy a 
swall steatn-engwEI Gowg through the mill, I 
notIced how extremely fresh were the rooms, and 
I asked the overIooker whether he could name 
nuy results WIth regard to the health of the people. 
H~ Bald there was thIS remarkable difference, 
that there was a nttll helonglDg to the saIDO firm 
whIch was very well ventIlated on the ordmary 
prmClple, employmg, hke the mIll I was In, about 
800 persons, and he added, that It Willi a rare 
thlDg to have anyone on the sICk·hst In the new 
mIll, whereas 1D the old mul there were alwaYd 
a good many on the slck-bst. 

2110 You have observed many workshops in 
dIfferent parts of the country, and many large 
works, do you bpheve, from your observatIOJ18, 
that the laws of health are In many of those almost 
rusrt'O'arded, and that the conruttons of health 
are there llnfavourable to the longeVIty of the 
workpe0l'le ? - I have had occaSIon 1D fonner 
years to go mto thiS questIon, as one of the sa
nttary COmmISSIOners, when I lectured on the 
subject of medIcal Junsprudence In the U ntver-
8Ity College, but I have not of late years attended 
to It, I am qUite certaIn from stahstICB I have 
got together, that there was at that tIme a very 
large amount of defect In that dIrectton 

2111 You were alludIn~to the fact that there 
.lS no mechaUics' InStItute m Btnmngham, have 
you notIced that mechanics' InstItutes prevatl w 
any great extent where factory educatton has 
been m eXIstence for II long time, take York· 
shire and LancashIre, for mstance, the elementary 
educatIon must naturally be of a higher grade m 
those two counttes than at BlrnuD"ham, ma'y' 
not that seem to eXflam the absence 01 mechantCiJ' 
metttutes at Blrmmgham ?-I thtnk that may 
very hkely have somethmg to do With It, but I 
have always understood that m Blmungham 
there are a very large number of excellent SUD
day schools; fur m.stance, I happen to be IW

quatnted WIth some of them, and the grade of 
mtelligence among the.cluldren of thoee Sunday 
schoole is very COlllllderable, perhaps more than 
the average at most Sunday schoOls, 80 that I 
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doubt whether the want of general educatIon 
has been the cause. I have always found It very 
wfficult to asSign a cause, there have been se
veral such mstItutIons, but they have never lasted 
long. I beheve m B1r11111lgham there has never 
been a thoroughly effiClent mechanICS' 11l8tltutlon 
mamwned for any length of tlme. 

2112 Do you not thmk that some preVlous 
elementary educatIon 18 almost necessary for the 
success of a mechaDlcs' Instltute? --I should sup. 
pose It would be, but I am not prepared to say 
that elementarr educatlon m Bll"IIlmgham has 
been less than In Lancashire. • 

2113. Mr. Potter.] With regard to the non
encouragement of mechawcs' mstltutes m Bll'
mmghatU, do you not thmk that mo.y &nse alto
!!'ether from economic ~auses, are not the manu
facturers much sma.ller capltahsts, and employers 
of a sma.ller number of hands than ther are ill 
Lancashire and Yorkslure?-I am more mchned 
to attnbute It to certam local habits, and certam 
lwosY'ncraCles about drlferent places At one 
tlme I was m the habit of lecturmg m wfferent 
great towns ill the country, that 18 now about 
25 years ago, and I found among profeSSional 
men, my own avocatlons talon~ me among the 
medical profesSion, different Idiosyncracies and 
different types of character m drlferent 10ca.l1tIes, 
whICh I cannot account for, but wmch we~e cer
talnly very deCIded 

2114. Take Sheffield, does not the same rea
son apply there, sma.ller capItalists and sma.ller 
employers of labourl-I am not specially ac
quamted With that Side of the subject. 

2115.' But of course a small capltahst, employ
ing very few bands, would have less control over 
lu8 workpeople than a larger one ?-Yes. 

2116. The force of example would not go so 
far ?-My ImpreSSIOn 18 that, both m Sheffield 
and BlrmlDgham, where there 18 a considerable 
amount of manual dextenty brought out, every
thlDg has tended to foster that, to the exclUSIon 
of workmg on pnnClple. the higher paid trades 
that I was alludmg to are trades m which there 
18 a specIal manual dextenty acq,ulred by the in

habitants. and haVIng got that, there 18 nothmg 
further to do. They go on, day after day and 
week after week, WIthout any Intelligence belDg 
brought out. Take the manufacture of Imple. 
ments on the old method, It IS mere rule-of-thumb 
work, of course for the manufacture of Besse
mer's steel a very much mgher sClentUic know
ledge IS necessary to carry It out thoroughly and 
effectlvely. It has always struck me that where 
the mere rule-of-thumb method constItutes the 
staple of the work, there 18 a less demand for lU
telligenoe. 

2117. Have YOll nota stJ.!l greater subdiVlSion 
of labour, where It 18 apphed to mlll'mnery, than 
occurs even m BumlDgham P-I thmk the sub
diVISion of labour ratlier tends, nnless there IS a 
basIS of good educatIon, to lImlt the mental de
velopment. 

2118. Is not that subdiVlSlon of labour still 
further earned out m those very districts where 
mechawo mstltutlons fiounsh, m Lanoashue and 
Yorkshue 1-1 thmk there you come back to the 
senel al educatlon; but the subdmslOD of labollX' 
IS not so ~reat, I should suppose, m the cotton 
distriCts, ror example, as it 18 m the metal works. 

2119. The 8ubdiVlSlon of labour 18 much 
greater when It 18 applied to machinery than 
when It 18 not 110; is not that the faot?-Where 
a large number of persons are employed lD one 
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factol"Y, a.ll havm~ charge of SImW machlnes, It 
does not ca.ll out Intelligent efforts so much. 

2120. You made some remark abont Owens 
College; you are aware that Manchester owes 
that college to the mumficent gill; of one- mdl
ndual, are you not? --Yes 

2121. Where there not one or two colleges or 
mstltutIons preVlOUS to that m Manchester which 
ilid not succeed, I a.llude specta.lly to the Man
chester New College?-Yes, that was a deno
mmatlonal college. 

2122. That college had at one tlme as high a. 
class professors as anr provinoial college ever 
enJoyed, had It not ?-Yes, no doubt. I was not 
a.lludmg to the denOminatIonal colleges at a.ll. 
Then there IS the Independent College at Man
chester, wmch has also very mgh class professors , 
we receIve a large number of students from 
there 

2123 Mr. Bazl"l/.] Will you kindly tell the 
Committee how many graduates have degrees of 
Bachelor of Arts conferred upon them annua.lly 
1D the UnIVerSIty of London?-About 80, I 
should say, was the annual average; the degree 
reqUIres a high standard and great range ot 
ability j It lUcludes more subjects than the degree 
of any other UmverSIty. 

2124. In that 80 you lUclude those colleges 
that are m federatIon WIth you?-Yes; OUl" 
degree IS dlstmct at Cambndge or Oxford; a 
man may take a Bachelor of Arts degree in the 
sCience trlpos. but we have now entirely diS
tlnct degrees,-Bachelor of Arts and Baqhelor 
of SCience 

2125. What IS the aggregate number?-The 
aggregate number would be about 100; that 
includes both the Bachelor of SClenee and the. 
Bachelor of Arts, the number of Bachelors of 
SCience IS smalL 

2126. Mr • ...4clml<lJ Does that mclude a.ll those 
that pass on to medicme degrees ?-No, that IS, 
a dlfi'erent faculty. 

2127. They do not go through the arts ?-No,. 
meilical candidates must have matriculated in the. 
first lDstance, and then they must pass the elta
tnluatlon, wmch IS the same &8 the first Bachelor 
of SCience exammatlon, but on matriculatIon 
they are not reqUIred to bnng up the mghel1 
mathematIcs. though they are reqUIred to have 
gone through the practlcal chemIStry examlDa
tlon; but a.ll the other subjects are the same for 
the medical candidates, and for the first Bachelor 
of SCIence eX&IDlnatlOn 

2128. Mr BuzZ.y.] Now, as a rule, do you find 
that the best prepared stI1dents attam genera.lly 
the greatest profiCIency m your course of studies? 
-We find practically that the best prepared 
men are those who come up from the instItI1tIons. 
The uDlverslty admlts both for art and sCIence. 
degrees canwdates from any source whatever, 
but the proportIon of rejectIons among those 18 
very large, a coDSlderable number of candidates 
come up for degrees in arts who are themselves 
engaged m teachmg, they are asSIStants 1U 

schools; thel &lffi to elevate theu status, and 
ilome up Wlth ,. very laudable deSIre to get a 
degree; they come up to our first Bachelor of 
Arts exammatlon, and may perhaps pass I/o fau 
exammatIon. 

2129 Then WIth better preparatIon there 
would be more success, would there notO-No 
doubt; when those very men come up to the 
second Bachelor of Arts examination. which 
takes a set of subJects wmch they are not in tha 
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habit of' teaching daily, they fruI in a manner 
w Iuch is very sad to see The first Bachelor of 
.Arts exammauon takes 10 Latm, pure mathe
matIcs, Enghsh, I!'rencb. and Iustory. NoW' thoue 
are subjects wluch nearly all fall mto theU' dauy 
routIne; but the second eX8lIIlllQUOD takes 
Greek, wluah 18 not taught m a lar~ number of 
the hIgher class schools, abo logiC and moral 
pIulosophy, which IS altogether above the ordi
wry course of sCIentIfiC' school mstructlon, With 
arumal phYSiology, and appbed mllthematlcs, and 
a, large number Of thiS very merItorious clasa are 
rejected at the second exammMaon, and that 18 ' 

why the number !If graduatrons IS so much 
smaller, the proportIOn of rejectIons among those 
who oome up from KIng's College, and '0 on, IS 

very much smaller than mnong the outmde can-
dtdatea. ' 

2130. Because there 18 a better preparation? 
-'-Yes; I would say the same WIth regard to 
SCIence. we find a consIderable number of those 
who bave passed very fairly through the first 
eXamlllatIon m selenee break down m the second, 
It IS so mamly becauae they do not come np from 
those lDstltuttons at wluch they get a thorough 
good edncatIonal. trainmg 

2131 Yon would say that to insnre the high-' 
est attsmment, that preparatory educatIon shoUld 
begin at the earhest pessible age?-Yes, WIth a 
system of tralDmg condllcted under SCientIfic 
teachers; that 18 a pornt which I lay great stress 
upon We ge41 every now and then self-taught 
men who> pass a good examlDatIon; but the gene
ral result 18, that the success of our men depends 
malluy on the trmmug which they have gone 
through. ,I could show you smtIstIes wluch 
would prove that. 

2132. Mr. Dzz(}1I] Do I nnderetand that It 18 

your opInIon that mechaDles' mstttutes have been 
less successful m Buuungham than m other large 
centree of. mdustryf-That is what I have ga.
thered from wormatIon that I have received at 
vanous tunes. At- Manchester and LIverpool 
there Sire very large HourIslung m .. tttntions, 
whIch I can reoolleet for the last 35 years, but I 
am very much IDIstaken: If there has been any' 
such mstttutI'OD m .BlrIlllngham wluch has held 
Its gronnd, for a length of tune, in It f10nrlshIng 
condttlOn 

2133 Do fon know the B1l'mlDgham and MId
land InstItution 1-That 18 a model mstttutIon. 

2134 I beheve lOt has been 10 years In eXIst
ence, has It not ~-About that tune; but that 
was got up as much as a middle class msntutIon 
as a mechanics' instItutIOn 

2H5 Are you DOt aware that there are c0n
Siderably IDOre tban 1,000 puplb atteniling Illght 
claSB6S 10 that 1UStttutlOD 1-1 was uet aware 
that pnpils were attendmg the classes there to 
that extent· bat I was speaking not B0 much of 
the present tune as gomg book a good many 
years 

2136 You' have ''110 reaeon to 81lPpose, then, 
that at the present ttme BIrll11ngham 18 behInd 
any of the other large towns m tbll! respect 1-
No ~ I was speakmg rather hultorically than of 
the present tIme; :II; happened that a number ef 
my own famJly' mencl.s 'Were concerned lD the 
Phllosoplucal InstItutaon at B1rlI11ngham, which 
1S defunct years emce 

2137 But that WIl8 a middle claaa mstItuttot1j 
WBf! It nat? - Yee, it WIl8 &- mIddle clasa mstt,.. 
tution, hut ~b08e 'who were lntet'e8teiI In 1& were 
tnferested aiBo. UJ) prc)lnOtmg'dlieclwlIes'. JDllQ.. 
~~ ~. 

totes in BlI'1Dll1gham I tlunk I &om right in 
saying that meclil1.D.lcs' mshtutes did not tnke roofl 
In B1l'1D1Ogham 88 they ilid 10 other great towns. 

2188. But you ,""e now speak10g of &0 number 
of years ago, and not of the present momentP
I am speak10g blstorulall y 

2139 Mr 1I1'Lagan] Do Bny students come 
from Sootland fOl' mameulnuon to the Uwve",ity 
of London V-Yes, a conSIderable number 

2140. Do you know from what part of Scot
land those students come 1-It IS a partIcular 
class of students who come up from the schoolll' 
there; they are blueHy schooimastelS, who havtl' 
generally receIved their tramlng in "ne of the 
normal schools or trmnmg collejtes of Edmburgh 
or Glasgow, and they, generally epeaklDg, are 
exOOE'dmgly well prepared. 

2141. They are certtficated m88ters, in !leneral, 
are they not 1-Yes; there are oertaln 1Ostltu-' 
tions from whloh I can almost say beforehand, 
" That candIdate will past! "; and there lire cer" 
nun others WIth regBI'd to whlOh I My, "I t 18' 
two to one that that candIdate IS reJected." And 
I always conSIder that those Bcoteh Bchool-, 
m88ters are almost safe to pMS. 

2142. Do they generally return to Sootlnnd 
&gam, 01' go to some occupatIOn m England 1· 
- Many of them go> on for the Bachelor of Arts' 
degree. ' 

2143 But do they go back to Scotlnnd. 01' 
do they .settle In England 1 - I think they 
generally go back to tIlelr own schO{Ils, In the 
Drst instance, but what becomes of them after~ 
wards I cannot say. My rmpreSBlon 18, that thell"' 
object IS to raIse themselves from the conilitton of 
paroclual schoolrnaste~s to the condltton of inde
pendent -sohoolmasters. ' 

2144. Do you tlunk they very often go back 
and study for the oharcb- or medIcal profes81on I' 
does that come wlthm your knowledge 1-1 dOl 
1IOt thmk they go and Btudy for the medical pro-' 
fesewB. 

2145 You reSided in Scotland for BOrne time, 
I beheve 1-1 was a etudent 1D EdmbUl-gh, ana 
have heen m the habIt of VlBltmg Scotland fre
quently. 

2146 Is it CQruustent with your knowledge 
th&t schoolmasters 10 Scotland generally aeplre to 
become clergymen 1-1 have otten heard that. 

2147. Did yon ever come 10 contBet WIth any 
students at the U DIverSIty of' Edmhurgh, the 
eluldren of arttzans or ploughmen, who were 
mmntamed enttrely by theIr parents at the 
nmverSlty ?-When I was at Edmburgh J walt 
stndymg medlClDe. I do not thmk there were 
any of that class there then 

2148 You are not then aware of the fact thall 
there are often students educated at the U Dl
vemty of Edmburgh whose parents are 81mply 
ploughmeu or arttzans, and who support them 
entlrely?-I could not speak trom my own per. 
BOnal knowledge. 

2149 Can JOu tell us the comparative cost 
of educatton 10 Edtnburgh U DIversIty and m 
Umvemty College 1-1 can only speak WIth 
regard to meilicme, hut the fees are conSiderably 
lower m Scotland m meiliClDe than they are m 
the U mversity College. I thmk for the wlntet 
courses the {eee were 4 gmneaa at EdInburgh, 
With some shght addttJOnai fee for the expenses 
of the lecture-room. At Umverslty ("olle~e for 
aumlar courses It would be. from 6 to '1 gulDelllf. 
At Glasgow they are 3 games. for the cor-
tespondang eqnuea., - J 1 
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, 2150. lu the case of the student from Trmity 
College who dIStInguIShed lumself so muoh aIIr 

,the Ulllverslty of London, you 'attrIbute bas 
dIfficulty m at once applehendmg the facta of 
serenoe to hIS prevIous trammg?-Yes; he has 
smce .hown such a remarkable natural aptItude, 
that I can only account for hIS dIfficultIes, when 
he first attended the classes, by suppGRlng cthat 
hIS natural eapaclty was repressed by the dIreG
tIon of hill mind elliCluslvely to book studIes. 
'2151 You alBO stated you thought that the 

tea.chmg of elementary scIence could be mtro
,duced WIth adv8Jltage mto elementary schooIH,? 
--I feel certam of It. 

2152 Do you thmk that you could accomphsh 
that 80 long as the present system of payment by 
results on readmg. wrrtmg, and anthmetIe' 18 

inSIsted Oil by the Pnvy Counell ?-It would be 
necessary to add another department to fuose 
,three subjects 

2153 You thmk that might eaRlly be done hy 
addmg anyone of the sClenoes 1-Yea, It 18 qUlte 
88 easy to e"amme 111 the science of eommOIl 
tlung$ as It 18 to exanllne in readmg, wntmg, 
and anthmetIo 

, 2154. Do you thmk the chIldren would atttLm 
-lIS much profiCIency m readmg, wrItIng, and 
'anthmetIc, If you were to mcrease the subjects 
of exammatIcn ?-There 18 every reason to 
beheve so, because an hour a week well 'employed 
IS qUIte suffiment to lmpart ,tlus .Clentdic know
ledge. It 18 a change for them, bnn(png their 
mmds mto contact WIth external reahtIes ~ and 
all our expenence pomts to the fact that those 
who have really tned the system' find that It 
acts by qUlckenmg the mtellect and enablmg 
it to move 'WIth much greater energy 

2155. Do yeu tlunk the fact of mcludmg one 
of the sCIences would, lnBtead of dlmmlSlung, 
tend to mcrease theIr knowledge of l'6admg, 
wntmg, and arlthmetlo ?-1 beheve so, from the 

f eat mtelligence wruch It would tend to develope. 
am sure from my own observatlon that wlien 

'the mmd IS once dIrected In an mqUlrmg SpIrIt 
into the reasons of thmgs that are dally passmg 
around us, It awakens a new mterest 111 the sub~ 
Jects of study, when those subjects of study are 
brought to bear on the facts of druly hfe take 
SImple measurements, or what map means. there 
are very few oluldren who have any Imowledge 
of wbat a map means such as they would get by 
bemg made to make a map of a room, and put 
down the SltuatIon of the chau'S and tables. I 
am qurte cortam that If an mtelilgent teacher 
brings m that kInd of practical -apphcatlon, the 
oluldren take a very I!reat mterest In It. 

2156, You mentIoned that Professor Henslow 
mtroduoed a partIcular mode of teaclung botany 
In a VIllage school, Can you descrIbe that mode 
to the COmmIttee P-1t was essentIally practIcal 
teaelung • encouragm~ the cluldren to collect 
flowers, and then to determme theIr character on 
a httle soheme of hlB own Professor Ohver of 
UruverBlty College has l?ubhshed an elementary 
book on botany, whICh l8 essentlally wntten on 
that method. He was asked to instruct Her 
Majesty's chIldren on that method 

2157 Was that method earned out upon the 
natural or the artIfiCIal system P-Upon the na
tural system entlrely. I was personally ao
qUlUuted WIth lum, and the mterest It eXCIted 
among the cluldren WBS remarkable, and the 
qUIckness of ,lDtelhgenoe wluch It brought out, 
as well as the extraordunary trammg m aeon-
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raey 'winch 'It eo.hferred upon them; a ,tlung 
wblch mere hterary knowledge dpes not Imng 
out to the 'Same degree. ' , 
, 2158 Lord FrederIcA Cavend .. k..] Have you 
observed at the 8xamma.tlOns for mamculatlon .. t 
1lhe London UnlVe .. lt.y any morease In the 
amuunt of sCIence educatIon m the conntry oE 
late ?-Yes. there IS certamly a deCIded lmprove
ment In the style of answenng III ohelDlstry and 
natural phIlosophy. 

215il Has there been any mcrease m. ,the 
number of those tha.t pass -In- those subjects ?-l 
Yes. When I first became ~egl1ltrar they were 
not mSlsted on so much, and generally the general 
rule was, that If a caRdIdate dId well m the other 
parts of lus exanunatlOn ,he was no1; very much.
'Pressed If he shl)wed thwt he had attended to the 
subject; bnt' for some years past those tlubjects 
are placed on the same feotmg as Ithe others He 
must attam a certaIn number of marks ,or else he 
1.8 rejeoted. Of 'Course tha.t 0perated 'at first tQ 
produce a large number of rejections, but of late 
years the papers are much better done ' , 

2160 Has the IJmveredly been enabled tQ 
rlLlse Its standard of reqUIrements ?-Y~s. :the 
papers are rather more dIfficult now, and ithe 
candIdate must ,show lugher knowledge than wae 
TeqUIred Illght 011' 10 years ago. 

2161 Mr Adand.] You requIre In, YOUI: mil" 
tnculatIon exammatIon a knowledge of mathe
matIcs, natural, phIlosophy, and languages?
,Yes I and the chemIBtry oJ! the nC)n-metalliC) 
.bodIes. 

2-162. You reqUIre a ,eerta1l1 nununum Ito be 
attamed m each ofi those BIlbJects ?-Yes., 

2163. Now suppose a eandId .. te to come up 
possessmg emInent sCIentIfic capaluhtIes, but de
iiclent III lIterature, I suppose he would fall III 
your exalDlnatIon?-Yes. 

2164. And the same thIng would .happe'!). If 
you had a good scholar presentmg lumself ,who 
was defiCIent m sCIence ?-Yas 

2165. The fUl'pose of these matrIculatIon axa
mmatlons, BS understand It, IS not to test the 
final fitness of the candIdate for hlB: place m hfe. 
but lus capability of study 1-Hls aoqu8llllBnce 
WIth that general foundatIon of knowledge upon 
wluoh It 18 thought any speCIal knowledge may 
best be erected. . 

2166. The age at wlueh these youths (lome 'Up 
for exammatlOn may be as low as 16, may l~ 
not ?-Slxteen IS the mInImum 

2 l67; I understand you do not allow emInenCe 
m anyone of those branches to compensate fo, 
,defiCiency In any other ?-No 

2168. .Are yon prepared to say that you tlunk 
that that IS not a dIscouragement to the mtellect 
of the country, so far as that is affeoted by your 
matrlclllatlon axammatJons 1_1 can only say that 
the questIon has been very fully and repeatedly 
dIscussed among the exanuners, and that III the 
senate last Chnstmas we dIscussed It 111 ,<onse
quence of the rejectIon of a man who passed a 
very good exanunatIon, but had broken down JJl 

one subject alone The senate came to the oon: 
clUSlon tha.t on the whole It was better to adhere 
to the eXIstIng system. ProfiClenoy m certam 
parts of the subJects has thIS compensatmg ad
vantage' suppose a man 18 below the normal 
passmg standard, a certam modtficatIon IS allowed, 
but that IS a matter for the exammers to deCIde 
I am chaIrman of thIS board of exammer. I ask, 
" Does A. B. pass?» The exammers m ClasSICS 
say' " We have rejected hun »: I then ask "Is 
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that rejection absolute?" .. Well, yes; he has 
done so very badly that we were forced to reject 
bun." On the other band 1 may ask, " How has 
he done 111 other subJects? " and If he IS found to 
have done well 111 mathematics or natural plulo
sophy, or cheUllStry, that may redeem bun, mtlun 
certa.tn bunts. Mathematics meludes two papers 
and for each of those 300 IS given. 

2169. What would be the mmimum ?-One 
hundred is the regular mmiinum. Suppose a 
man had got 90, then the exauuner will say," How 
has ae done 111 other subJects 1" aud if he has done 
a f8J.l" amount 111 other sub~ects they may eay, 
n Well, we will let him pass ' 

2110. But still the practical result is tlus, that 
the :young man who has emlDent eClentific capa
bilities would fall to be admItted as the first stage 
of graduation lD the UDlver81ty of London If lie 
failed 111 Greek 1-1£ he failed completely; If, for 
1I1stance, he could not declIne a Greek verb, or 
translate the subject given out; but it must be 
observed that the hat is given out prevIOusly, say 
an easy book of Homer, and the man has a full 
opportunity of preparing hunself 

2111. But IS not the practIcal effect thts, 
namely, to hmit the actIon of your exanunahons 
very much 111 the dIrection of testing the SCIentific 
capabilities of those who are to make a lIvmg by 
the industry of the country 1-U nCJ,ueshonably, 
WIth regard to those who are looking to mere 
technIcal apphcatlons of SCIence. 1 Know to a 
certa.tnty that many studeuts at J ennyn-etreet 
would have come up for our sCientific degree If 
it had not been for the matrIculation examma
tlon; we should have a great many more medl(lal 
candtdates If It were not for the matrIculation ex
ammation. I am contmusJIy recelvm~ letters 
from men earnestly desIrOUS ot becommg can
dtdates. 

2112 Your attention has been drawn to the 
Schools InqUIry ComIDlBBlon, and yon know that 
It was one of the recommendations of that Com
IDlBSlon that there should be a school in England 
111 whIch Greek should not be a necessary part 
of the camculum1-Yes ' 

2113. Are you prepared personsJIy, and apart 
from your offiCIal connection w1th the London 
Umverslty, to dtssent from that recommendation? 
-No, personally I should fully Rssent to that. 

2174 A.part from 'Jour posliaon 111 connection 
WIth the London Uruverslty, and gomg back to 
,"our former recollectlons as a medtcal professor, 
should you 1I1dtVldaally say that a knowledge of 
Greek was 111 the present state of England neces
sary for a medIcal man ?-I should say that a 
knowledge of German was very much more 
necessary. 

2115. You furmshed the Schools InqUIry Com~ 
misSion WIth a hat of all the schools froth winch 
the members of the London Umversity came?
Yes 

2176 WIll you be so kmd as to furnish mUlllar 
information lD a tabular form to thIS COmmIttee? 
-I will do so. 
• 2111. Has your attentIon bpen drawn to the 
operation of the endowments for schools 111 Eng
land on the BC1entlfie instruetlon of the country? 
-1 have been very glad to beheve that It would 
be a very great advantage to the country if the 
whole system of those endowments were reo 
modelled 

2178. Now, bea.nng m Dlmd 'the particular 
object of thIS COmmIttee, which IS to ascertain 
what arrangements would be best for the 8CleD-

tWo instruction of those who are to bve by 
manufactnnng and other industry, are you pre
pared to make an, suggestions Wllh regard to 
the better apphcation of those endowments 1-1 
belIeve you Will find, 1U my tlvidence before the 
Schools COIlllD1l!SIOn, that I sketched out almost 
exactly the }>lan winch the CommlB8ion reported 
in favour 01. the _plan winch I sketched out 
before the Schools COIDJIU8Slon WIIS based (In the 
fundamental 1dea, that the publIo has a nght to 
req wre that the endowments shall be used effi
Ciently for the advantage of the publio generally. 
WIth regard to the admmIBtretion of the funde, 
those schools are all responSible to the CommUJo 
sloners of Chanty and the Court of Chanoery; 
and 1 thmk that m the same manner they should 
be made responSIble to the pubho for the purposes 
of education. 1 suggested that there should be 
a board con81Stlng of the representat,ves of the 
universitles, WIth a portion of it nOlDlnated by 
the Crown, who shoUld arrange the whole course 
of study to be pursued in those schools. My 
oplDlon has already been strongly expreBBed, that 
111 eveTY school, beginnmg from the lowest, there 
should be sclentlfio mstructlon; meanmg by the 
lowest, pmn~ or elementary schools. I tlnnk 
they sliould all be based on thIB funda.
mental principle, that 6. portion of the school 
curnculum should have reference to objeotlve 
phenomena. 

2179. But with a Vlew to that object, do you 
thtnk 1t desIrable that eClence should be generaJIy 
introducted mto all secondary schools mthout 
wstlnctlon; or do you thtnk It deSIrable that there 
should be certam endowments devoted to the 
support and encouragement of1l1sbtutlons havmg 
a lleeuliarly scientlfic character, leaving some 
other schools to reta.tn a more general character? 
-I thtnk that With regard to ordmary secondary 
schools, SCientific instructIon ought to be every
where mtroduced. 1 thtnk that no boy or gtrl 
ought to be brought up In Ignorance of common 
sCientific truths Where there are endowments 
111 eXIStence in particular localIties, 1n which the 
Ingher SCIentific 1I1structlOn would become 
peculiarly valuable, 1 should say that those 
endowments could not be better employed than 
111 promotmg sCientIfic mstructlon for those par
ticular classes. 

2180. Takmg the case of Yorkshire, where 
there IS a large amount of grammar school 
endowment, should vou think it deslI'able, wlule 
you would leaven the ordmary grammar school 
WIth a certa.tn amount of SCIence, to devote, 111 
addition to that, some of those mstItutions to the 
peculIar Jndustrv of the dlstnct 1-Yes, wherever 
the local colour; If I may so speak, corresponded 
With that Idea. 

2181. WIll you kmdly JDdlcate, generally JD 
connection WIth Yorkshire, or LancashIre, or the 
MIdland Counties, what you thmk would be the 
proper type of a secondary school In which science 
shoUld be the prevailing charactenstlc; of course 
you would require arIthmetIc, algebra, and the 
elements of geometry?-Yas. 

2182. You would deme, 1 presume, that 111 
all the secondary schools above the lowest grade 
Latin should be taught ?-Yes 

2183 Would you reqUIre Greek ?-No. 
2184 Would you permit Greek to be taught, 

runrung the risk of Its absorbmg other subJects? 
-No; I would reqwre the mooern iangllSgeB. 
French and German' the SCIentific hterature of 
Germany IS so very ncb. 

2185. What 
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2185. What branches of sOlence would you in
troduce to the school, beanng ,n mmd that the 
age of the pupil would not exceed, perhaps, 16 
or 17, because they would, at about that age 
WIsh to go mto some kmd of Industnal tra.uung? 
__ 1 should say expenmental phYSICS. 

2186. W,th mathemafacs? - W,th BllUple 
mathematIcs. 

2187 • Would you treat those phySICS mathe
matIcall y, or not?-Yes, on the basIs of SImple 
mathemafacs, nut gOIng up to the calculus, It IS 
very much what we have In our own programme. 
Our matrIculafaon examInafaon mcludes Euchd up 
to the fourth book, WIth algebra up to SImple 
equatIons. "The subjects marked WIth an as
tensk are to be treated Independently of mathe
matIcal s~bols, or only bY' snnple geometncal 
methods." The subjects marked WIth an asterisk 
are Statics, DynamICS, HydrostatIcs, Hydrauhcs, 
and Pneumafacs and Opfacs 

2188. Would you make chemistry a subject of 
educafaon in such schools ~enera.Dy, or would 
you make It opfaonal 7-1 think the chemIStry of 
the non-metallIC bodIes should be a general sub
ject. 

2189. Should you make much dlfference wjth 
l'egard to the extent of the cheIDlcal knowledge 
I!1lpphed accordmg to the manufactures of tlie 
place ?-Decldedly 1 would carry It on WIth 
sJleClal reference to metals in a place hke 
J)heffield 

2190. PassIng now from secondary schools of 
a speCIal kind, WIll you kmdly state what you 
woUld think the best preparafaon for theJlliher 
courses of SCIentIfic mstructlon, such as would. be 
deSIrable elthpr for sClen~rlic teachers (always 
bearIng In mmd the practical aspect of the11' 
dufaes), or for the hIghest class of mauufacturers ? 
-The subjects whIch we have alreadyenume
ratsd, wlth the addlfaon of natural SCIence. 

2191 Would you reqUU'e such persons to go 
through a speCIal sCIentrlio course, or would you 
g>ve them a general lIberal educafaon? - A 
general lIberal educafaon, III whIch SOlence should 
largely enter 

2192 You would not think It the best mode of 
preJilanng one of the hIghest manufacturers, or 
a sCIenfafic teacher for manufacturmg purposes, 
to send hnn to th18 speCIal SCIentIfic course pre
VIOUS to matriculafaon, but you would give hIm 
a general educafaon In wluoh SCIence would be 
one element 1-DeOldedly; that is preCIsely the 
manner m whIclI 1 have dealt WIth my own eldest 
son, who is now In a very large busmess at 
Bnstol; and the effect upon hIm, 1 am Informed, 
was that, when he was placed in busmess at 
about 19 years of age, he could learn in one year 
what it was oalculated he nught take three years 
to learn, and 1 am qUlte oertaIn that that result 
WIlS brought about by the WIde range of the 
preparation "hIch he had gone through. 

2193. ChaIrman.] You would make your se
condary schcols more speCIal m those cases where 
you did not suppose that the hI~her sCIentIfio m
structIon would ulfamately be given, 18 that so; 
in other words, where the educatIon was to stop 
at about 17 years of age, you would make the 
eduoatIon up to 17 years of age more specIal than 
where It would be confanued to 20 or 21 years of 
age ?-Certamly , the longer the preparatory 
penod of the educafaon, rightly conducted, the 
better. 1 belIeve, would be the Ulfamats result. 

219<1.. Mr • .dcland.l That IS very muclI a ques
tIon for the pockets or the parents. 18 It not?-

0.72. 

Very much so, and also a quesfaon of what 1 must 
call the moral tra.uung whIch the candIdate IS 
gomg throu~h, I menu moral In respect to the 
dISpOSItIon In whIclI he is tramed, because I 
know that among manufacturers the feelIng IS 
very strong that If a young man comes In to be 
above h18 work he will not learn techmcal matters 
well 1 had an opportumty of JudgIng of that 
when I was pnnclp8J. of UmversIty Hall, where 
1 had under my charge many sons of emment 
manufacturers ~OIn~ through the umver8Jty 
course, and 1 founa the dread whIch all. the 
fathers had was, that they should receIve a tram
mg whIch would put them above theIr work. 

2195 Do you not thInk those senfaments are a 
good deal modrlied by the advance of general 
sOlenfafic education ?-Yes, 1 thmk so One of the 
students under me, after he had taken hIS degree, 
went to hIS father's mill, and 1 asked how he was 
getfang on, the answer was, "Extremely we I, 
nothIng can be better, except that he does not 
possess the technIcal knowledge that we want, and 
be never will ," but If he had gone mto the mill at 
an earher period he would have grown up among 
the workmen, and pIcked up a knowledge of the 
natural propertIes and qualttIes of cottGn whIch 
now he will never get, because he comes down 
to the mill as a master. 

2196. Then how would you say that that dIffi
culty 18 to be got over?-I would say by a com
blnafaon of the two kmds oftramlDg; when there 
is a dIstInct obJect to be gamed the technIcal 
educatIon mIght be begun In combmafaon WIth 
the general educatIon. 

2197 Do yon thInk It points to the necessity 
of glVIng SCIentIfic educatIon locally, mstead of 
brlUgIDg the pupils up to central umverSItIes?
Yes, 1 have a very strong feelIng about that, 1 
thInk the multlphcatlon of local msfatufaons 18 
very deSIrable 

2198. Supposmg that mulfaplIcafaon of local 
insfatufaons to be a great nafaonal object, have 
you conSIdered how far the central government 
and the general funds of the oountry should con
tnbute to the foundatIon of such msfatufaons, or 
whether they should be confined to mspectIon 
and organIzatIon ?-I have already stated that, 
WitlI regard to the general funds of the country, 
1 thought the Government might properly give a 
portIOn of the amount reqUU'ed, where there was 
a dISpOSItIon to meet It on the part of the local 
people. 

2199. Do you thInk that that would be a per
manent state of thIngs, or that It would be only 
necessary dunng the earlIer stages of the ques
tIon, until the country ~ got mto the habIt of 
supportIng those tlunge for Itself?-I think It 
should be permanent In the dIrecfaon of the mam
tenance of scholarshIps, nothmg eculd be more 
valuable or effiCIent m operatIon than the creafaon 
of a number of scholarshIps, say m Manchester. 
To an Insfatufaon hke Owens College, the Go
vernment 'ald IDlght Ije by giVIng a sum of money 
for the reconstruction of the bulldmg, and that 
confanued aid mIght be gIven most advantageously 
In orgaDlSmg scholarslups, whIch should enable 
young men not possesl!UJg means of theIr own 
to go and study at BUclI an mstItutlon and pay 
the class fees That would benefit the msfatufaon 
and the professors, of course, and assISt m mam
tammg the persollnel of the msfatufaon. 

2200. MIght not those sclIolarshIps be created 
out of exISfang endowments now lymg fallow, or 
devoted to grRIDInBr and oa.er schools, or endow-
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mentt! which ar.; now 'Il~eleS8ly or llliChlevODslf 
IIpphed ?-I thInk so ' 

2201 Do you not think It would be Important 
to utlhze those in the first mstanee ?~No doubt; 
but, WIth regard to eentral orgamsatIon, what 
seems to me of the greatest Importanee IS II 

normnl msntutlon. My feeling 18 very strrJng 
that J ermyn-street, WIth Its most admIrable stalt' 
of professors, could not be better employed than 
in trammg teachers It 18 a complete mIstake 
wIth regard to mmes, I beheve; but as II school 
of st>Ienee for trammg teachers 1 thmk the 
J ermyJI-street lDStltutJ.on mIght be used moat 
effimently • 

2202 Do you thmk London the best place for 
that purpose ?-Decldedly; you would not get 

sneh ."et of professors '11 any nl1l1JI' part uf the 
kingdom, as Professors Tyndall, Bu.tle,_ }<'rank. 
land, and Perey; tbey are the moot enunent tn~ I 
m the whole country_ 10 thell' respectlve dep. t~ 
mente. 

2203 Be81des Jermyn-street, are there Dot ,II 
London two or three 'llDportant Instltutlc 118 

capable of glvmg any amount of s~lentIJic hl1 

stmctlon ?-Umverslty College and Kwg's Col. 
lege, eertn.tnly. 

2204. Then do 1 gather from ;you that the tWQ 
pomts whIch you are most deSirOUS to impreBl 
upotl th18 Committee are perbaps these I the 
llDportance of obJecbve knowledge for traimng 
the lD.lI1d, and the Importancs of systematic teach. 
mg 1D educabonal mstlrutlon. P-J uat so. 

Professor JOHN TYNDALL, called lU; and Examined. 

2205 Chatrman] You are Professor of Ns,- 2210 Your students come to yol1, I beheve, 
tural PhUpsophy at the Royal School of Mines from 'VariODS schools, and, m fact, WIthout ant 
JD Jermyn,street 1-1 am scholastic trammg at all If they choose , you have 

2206 The mstmcnon which you gIve is not no matnculatlOn exammation at all, have you 1-
el_ mstmcnon, but instruction couducted bl There IS no matrICulatIon exaounahon at all al; 
lectures 1-Y es. the School of MInes. 

2207 You have no class instructIon whatever? 2211 Do you find that, as a rule, the studeuts 
-None. who come to you are well prepared or other~ 
_ 2208. Is the Dature of the subject'! which yo~ WISe 7-I am obhged to aVOId entenng very 
profess such as to refer itself so dIrectly to tech- much into mathematIcal consIderations; I think 
meal teachmg as that of some of your fellow pro- I should rather shoot over thell' hends if I en~ 
fessors 1-1 should uot hke to draw a comparIson tered v,,-ry much into mathemlltlcal consIders,
between the relative beanngs of my subJects and tions. We have, however, a final eXllmlDatlOn s.t 
those of my fellow ~rofessofil, but I thmk the sub· the end of the se08lOn, and I find that there 18 a 
jects WIth whIch I deal have a very rurect refer- great deal of sound and defimte knowledge 1m~ 
ence to techmcal u-!lching Take, for example; 'parted by those lectures to the students ' 
dectnetty, that at present IS a moat WIdely ap- 2212 In SpIte of their want of mathematical 
plied power in. this country. Take the case of the knowledge ?-Yes; mllny of them send in paperll 
electric telegraph, youhave,mfact,In tWs land of of an exeeedmgly hIgh character, and the ave
En~ls.nd, at the present tIme, a race of engmeer's rage I should call deCidedly good. Some fIf 
calling theDlBelves telegraphIC engIneers and elec- them come entlrely unprepared, not only un
mClane, whose effiCIency depends in a great mea- fitted to pass anytbmg hke an exammatlon, but 
_sure on the knowledge of that branch of phYSICS apparently unprepared to learn much WIth reo
which we call electriCIty. The laws of hght also gard to SCIence 
,have llDmeruate applIcation In the construCTIon of 2213. Mr .dcland.} Do you often find thm; 
dIOptrIC and catoptrIc apparatus for our hght- very good papers are produced by men who are 
houses \ even m the constructlon and rusposlbon qUIte destitute of mathematical knowledge ~~ 
of looking-glasses m our homes. The practical Sometimes we find- men who have naturally 
optlclRn, the constructors of our telescopes, Dllcro- mathematical heads who are able with pcrfpct 
scopes, and photographic appararus, ought to be precision to visual18e the facts brollght before 
intunately acquawted WIth the laws of hght. them, Ilnd reason upon them with perfect 8C{lU
The engweer also finds frequent OCC&81on to ap- racy WIthout the intervention of symbols ' 
ply the prmciples of optics; while of late years 2214. CnaJ1Tllan] But WIth regard to the 
a branch of the subject, entitled phYBlologIcal mRJonty of your puiJtls, you would consIder thlll 
optlcs, has been greatly developed, and an ac- absence of mathematIcal tralwng a great disad
quawtance WIth whIch would he of inlmense vantage, I suppose?-Mathematlcal tmtnJng is 
value to the practical oculIst, and to the merucal exceealDgI, deSirable, even where it 18 not for
profeSBlon generally I need not say Jl 8lD$le mallyapplied. The habIt flfmathematiral tbought 
word about the subject of heat WIth Its applics,- C8DlIOt be too strongly demed 
tions to the steam engwe, and partIcularly of the 2215. Then tlus absence of mathematical know
modern nonons wltb regard to heat Of course they ledge must be II detriment to your course of 
have incssss.nt practlcal applIcation, my course instructlon generally, inasmuch as yon are forced 
of lectures takes ID electriCIty, ~etlsm, some in some measnrs to place all yonr students on the 
lectures on the mechamcal propertIes of air and same level, wmch places the few who have ma
water, WIth lectures on acoustics, OptiCII, and heat. thematical knowledge at s. dIsadvantage through 

2209 In your lectures, do you pomt out the the fault of those who have not, becau8e with tne 
apphcatIon of those subjects to mduamal occupa- latter you must begIn at 8 lower stage 1-Yes, 
tIons 1-1 cannot 88y that I do more than glance there is some truth m that; but still to a man 
at the mdustnal applicatIOns of those subJects, who looks closely mto Ius subject, and observea 
but once properly furmahed WIth the prJDCIples, the bearing of phenomena npotl each other, it Is 
the student can at once adjust Ius prevIOus know- very surprising what an amount <:JC sound knOw
ledge when he comes in contact WIth the indus- _ ledge can be conveled WIthout the interventJon 
trIaJ. applications of the principles. of formal mathematics. 1 would, however, make 

II cert..in 
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a certaIn amount of ma.tJ.ematIcal culture an commumcatIng at the same tIme as Bound anol 
essentml. element m any system of educatIon. as extenstve a knowledge of pxperunentaJ phySlCll 

2216. What 18 the length of your COllrse?- as the rune wmch I can devote to It (wmch18 
Between 30 &I'd 40 lectures. I beheve 32 IB the Inmted to..'lO or 40 lectures) enahles me to do. 
number advertIsed, but I usually extend It a 2226. If Jermyn-street were converted mto a 
lIttle, perhaps addmg a few lectnres, or makmg techmcal mstItutIon, should yon then have eIther 
some of the lectures a httle lon~er. I lecture to modIfy your present course of lectures OIe to 
five days In the week, and 1 reqmre about seven tlrovlde other lectures moredlTeetly bea1'lng upon 
weeks to complete the course mdustry l~J thInk that eIther I or the gentle-

2217 Your course IB compnsed WIthm. a stngle man who mIght occupy my place would. certamly 
SCS81on, IB It not7 ... Yes; 1 gtv.e only one course have to deal more fully than I ,feel called upon to 
of phySICS do wIth Buch matters , 

2218 Yon find that that smgle conrse really 2227 Ckazrman] Buty(llucaul,hm~methat. 
affords the large amount of mformatIon of wmch mthout at nil changmg your plan of mstru~ttOll. 
you ha~e spoken, to your pupus, do you ?-I taere mIght be other I;'rofessOl'8 wlw would COll· 
thmk the 1JlstrucnOll Imparted m that course IS tmue that .nstructlOll ~ll a more teCrullcal form' 
of Immense value to the students who come --J qUIte tlnnk eo , 
forward there. - 2228. Are yell practlcally IacIj'uamted with 

2219. The JUstructIona.t Jermyn-etreet, 1 be- the foreign polyte(lhmc schools ?-I am ootoom 
Ileve, IS l1ltended specially for tI1Cse who mtena. J&Cqullomteli W;1th,them as to be ableitol gtve any 
to devote themselves to mmmg &lid metallurgy P .QuthO!l'ltabve e~ldence about them • 
... That was fhe DrIglDal lUtentlOn~ I tIunk, a 2229 W,ili regard Ilo mstruction m e_n061n 
great many of the students who come there .secondary schools, have you any expenenee on 
devote theIr subsequent hves In that way; but !that subJect? - My experIence, of second/l.l'y 
stIll we do not confine our students :tG ,Persons of SeAoolt!, as, measu.red by tune, has been very 
that. "lass We have, first of all, a' seFles ,of s\IlaU; but dunng about tW<II years of my lUe, 
Tegular students, who come In for a eertsm course 'When I was very much among ,oung people, I 
there, and then we ha. e, besldes those, OCCasICnal took great mterest ,m observing iliEl effec!; of 
etudents, who. come m by subsonhmg to the SCIentific lnstruetIon upon boys ,I remembet I 
lectures. ,worked'. good deal ,WIth. them at' elementary 

2220. In fact, J ermyn-etreet lDlght he de- .lUtlchaU1C8 I had app!IIFatus. wmeh illWltrated 
SCrIbed as a school of scIence, and to a cerloan !the actIon of the lever, the wheel alld axle, ilie 
extent a.Iso as a technical school, mIght rt :not?- pulley, the wedge, and mclmed plane,' the BO_ 
Dr Percy lectures Gn metallurgy, I'rofessor oalled mechalll~a.1 powers; 'but I drew my ,linn;. 
Smyth lectures on mmeralogy and lIDnmg, those 1\ipal illustratIons froml the 'obJecte of dady'IIf<i, 
are emInently technIcal subjects, the 1I1lbJecte on such as the plough, the >crowbar, ror the seesllW 
which I lecture myself have a most duect IUld 1D ilie playground, whIle I chIefly used my 
llDportant besrmg Oll techmcal kDowledge • 'apparatus to gIve preCISlon to my illustra.tIons 

2221. Probably not m:my more subjects would .1 ean assure the Committee that tllOse boys and 
be reqUIred to be Introduced m order to make .:myself went over the gr-ound in R kmB of trIumph 
the Bohool HI J erm.l'n-street a technical sohool a: shall nevel! forget the mBuence of tho.e ~aye 
resemblmlg sfJl1le of the large techmcal schools on Oll my own mmd, and the intense and hvmg 1D
the ContmeM1~lt would not require any pre- rerest which those young people teok in theIr 
found alteratIOn of the mstltlltIon, &8 It now studIes Those boys were perfectly enthUSIaStic 
st.a.nds, to convert It mto a technIcal sohool of about theIr studies m practIcal mechames. I 
very conSlderable efhcaey. The only aenous 'wonld SImply take that as all exawple of the m
dUliculty would be want of space for the models, terest that may be exCIted anei the good that m!ly 
whIch would be essentIal In a course of technIcal be done m 8uch dIrectIons. 
educatron. 2230 What was the lmnt of the age of the 

2222 Is there any comprehenSive techmcal 'students m the class to whlCh you refer?~ 
school m thiS country at the present moment ?- To the best of mv recollectIon ilie 'ages vlttied 
I am not aoquamted WIth one. frem 11 or 12 to HI 

2223 Do you conSider It destrable t1Iat we 2231. And you fonnd the boys of Il yeallS 
should h"ve In this country what other countrIes old were qUite capable of JOlmn~ m studIes 6f 
possess m that reppeot?-I llunk It 18 hIghly de- that desCFlptron 7--1 have before my mmd's eye 
strahle. at tIDs tIme a boy who was certamly under 12 

2224. Would you consider.t deSlrllhle that years of age &lid who was one of the mo.t ad
J ermyn-etreet should be adopted as the basis or 'Vanced ill the pl""e I he was II boy of cousldl'rable 
nuoleus of such a school?-That IB a questIon upon :natural precocIty, but I thmki boy~ of 12 years 
wruch I should lIke to ponder before gtvmg an ..may very well be made acquamted WIth a great 
answer; I have not thought of the matter. deal of knowlege snch as 1 now refer to I had 

2225 Mr .Acltmd.] Perhaps you will kmdlym- taken many of these boys over the first SIX books, 
form the Committee whether the main scope and and the 11th and 12th books of Euchd, and also 
purpose of your own leotures is rather to supply an taught them the elements of plane trIgonometry .. 
,elementary knowledge of SClll11ce to those who are 2232. Was that school a clasSlca1 school V ..... 
hkely to turn It to ImmedIate account lU busmesll, ClassICS were taught there very cOllSlderably. ! 
or to gIve an Impulse to the d,ffllS101l of the hIgher __ 2233. And you foUlld that the, teaching of 
SCIentIfic knowledge In England ?-My ob~ect 1D BClence dId 1l0t Impede the ordillary progreSS' In 
lecturmg and teachmg lU J ermyn-street IB cei- their classical studIes?-I never heard that ~t 
iamly n"t to gtve knowledge m be turned to dId; snll I trunk that m that sehool sOlence had 
lll11neruate account m buslUess. In the first in- p&haps a f&ITer chance ilian usual. Its claants 
stance I try 1$ provoke a desire and Io?e for ilia -bein~ rated as very nearly eqllal to tl!Ostl of the 
sclenQe that 1 teach. I endeavour to keep thIB cl ...... cs. . ' 1 
Jo" and lnterest awake thrDughout. the coursll, ( .2234, ,Mr. Bruce.] Wc:re., the cll1/!8 of boys 
~72 p4 who 
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who attended at that school the sons of profes
sional men, or what were they P-Sona of pro
fesSIonal meD, officers In the army, doctors; a 
good many of them were the sons of farmers, 
a considerable number were the sons of manufac
turers In the north of England. 

2235. Cha.rman 1 Were many of the boys 
belDg prepared for tlie old DDlverstlaes?--I ought 
not, perhaps, to say many of them, but I know 
some were. 

2236. Ihd you find that those boys who were 
pupils in your class were, generaUy_ spewn ... , 
toerablyproficlent In the OI8BBICSP-Yes, 1 tlu~ 
sol, there Wal! a general mtellectual health and 
strength about them wluch made Itself felt 10 all 
their stumes. Still I would warn teachers ~81nst 
multiplYIng subjects too mucl>. ThiS 18, 10 my 
oplmon, one of the greatest dangers of the pre
sent age. 

2237. With the exception of what 1 must, In 
your presence, call your own extraormnnry apti
tude for unpartlng sCientific lDStructIon, I suppose 
there was notlung pecuhar m the general cum
culum of that college or lD the boys who attended 
It, 80 that you would S8Y that, WIth an apt 
teacher, the same tlung might be done in a great 
many other schools If the same attempt were 
madeP-Yes, I have no doubt whatever of It. 
.All that we did there would be open to most 
schools, we had a chemlcallaboratory, wluch was 
supenntended by a man of dlstlDction In SCIence, 
and we worked together, one at chemtstry and 
the other at phY81CB, but 1 must say, with regard 
to our SUCceS8, that 1 have a strong naturalltlong 
for boys, and entered With mtens" zest mto the 
work dunn~ my short stay there, though I had 
had no preVIous experience as a teacher. 

2238 You prepare the examlDatIon papers In 
natural phuosophy for the SCIence and art exa
mlDatlons, do you noH-Yes; I set the exami
nation ~aperB In acoustics, hght and heat, and m 
magnetism and electl"lClty. 

2239 Do you also reView those papers after 
they have been worked 1-The papers of late 
years have been very numerous, amountlDg to 
more than a thousand, and I eould not thmk of 
undertakmg that duty at all But 1 set the 
papers, and I have the good fortune of havmg 
the help of two or three very emment fnends, 
who are all Fellows of the Royal Society, and 
who assist me in 100klDg over the papers The 
next batch of papers that comes to me from South 
Keusmgton, I shall send, for example, to Dr 
Matthlessen, a man of very great dlsttnctlon, last 
year, after they had passed through hiS hands, 
they passed, in great part, through the hands at 
my mend Professor Hirst, who compared his re
sults WIth those of Dr. Mattluessen, and although 
there lDlght have been a difference in thblr esti
mates of specta.l questions, still, when the total re
sults of each canmdate were taken and compared, 
It was found that there was a most extraordinary 
agreement between them; so that 1 can rely 
With a safe conscience, upon the correctness of 
the Judgments whIch are pronounced upon those 
papere. 

2240 Do you reVise any of them yonrBelf?
Yes. If any doubtful point arises, mdeed, 1 may 
say that always, whether a doubtful pomt anses 
or not, 1 rllD my eyes over II number of the 
papers, and compare my own re81tlts WIth those 
of the gentlemen who have looked at them; but 
1 do not and could not look over every paper. 

2241. But from your own knowled/it'llo and also 

from the ,Perfect confidence which you feel in the 
exBmtoauon of the papers by those gentlemen, 
are you prepared to say that the answers given 
to your questtons show a competent knowfedge 
of the subjects trented In a large proportIon Of 
those who stand for exammatton 1-1 have no 
h881tatIon m eaymg that a vast quantIty of per
fectly sound luiowledge of a most valuable cha
racter IS sown broadcast throughout the country. 
through the agency of these 6X8IWnatlons. You 
will always find, where a oon81derable number of 
students come up, a per-centage con818tlDg of 
people who have no buslDess to make tneir 
appearance at all at such eXBmlDStions; but 1 do 
consider the results of the exammatioDs at South 
Kensmgton to be In the m8lD m the very highest 
degree satisfactory. 

2242. Does auy large number of those who 
stand for these exammatlons come under your 
own personal cogmzance, in consequenoe of bemg 
brought under the lDstruction given In your lec
turesP-No, I should say not a large number; 
but there ie one here and there. 

2243. Are many of the SCIence teachera men 
who have attended your classes P-I hardly tlunk 
so. We instttuted evenmg lectures at Jermyn
street some years ago, With a View of meeting 1D 
Bome degrE)e the wants of schoohnasters among 
others W f) lectured alternately, first of all to 
the working men, who reward us the most, and 
then to people of a grade above working men, 
Inoludmg schoolmasters. 1 have received letters 
from men who ha.ve attended these lecrures over 
and over 8.!t81D, who speak In the most satIsfac
tory terms of the good they have received there. 

2244. When you say that working men reward 
you most for the J:lIllns yon take, have you any 
means of testing the amount of good done am()ng 
workmg men by your eveDlng lectures?-We 
do not eXBmlDe the worklDg men, but they come 
there mgbt after Illght. I have sometimes to 
leature hefore another audience, at the Royal 
Insututton, composed of what you would call a 
lugher stratum of society, but, with regard to 
gentlemanly demeanour and courteous attention, 
I cannot conSClentlou81y say that 1 prefer one of 
those aumences to the other I have purposely 
looked round the filled benches In searcli of a 
yawn, 1 ne, er once saw It among these workmg 
men. 1 often receive letters whtCh are perfectly 
toucbing,m the name of 20 workmen, or 30 work
men, In snch and such a factory, expressing their 
Intense dlsappomttnent at not bemg able to get 
ticket for the lecttlres; so that though I do not 
examtDe these working men, yet, If there 18 any 
trust to be placed In human sympathy, or m 
one's observation of the human countenance, we 
may safely mfer that those workmg men get a 
great deal of good out of the lectures. 

2245. What 18 the number of working men 
who commonly attend them P-.Adverttsements 
are put into the papers that 600 tickets will be 
dispOsed of at a certam tune, and they are sold 
as l'ast as they can be given out. 

21146 Do you see the faces of the same men 
frequently_ in more than one session?-Yes. 

2247. You Dnd, In fact, that the same per
sons return to you?-Not a doubt of It; and 
1 am Jlersuaded the workmg men derive great 
1>1'Ofit from the lectures. SometJ.mes, wluLi the 
lecttlres were gomg on, I have gone up from my 
club and stood oppoSIte the door In Jermyn
street, and seen tIiose men entermg. The eager
J188II to get in. and at the same time the ller-

feet 
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feet order whICh IS mamtdmed among them, IS 
somethIng qUIte extraqrd1Jlllry. I heheve, If you 
could expand the room to four tImes Its present 
SIZe, you would, Instead of 600, have 2,400 
attendants. 

2248 Is It frequently the case that the men 
who have attended those evemng lectures of 
yours, afterwards enter themselves for your after~ 
noon lectures 1-1 hardly trunk so, these are 
for the most part bond fide workmg men, Mrd~ 
handed earnest people, who have no tIme to 
devote to study save the tIme wruch they take at 
mght. 

2249 They have no opportunity of contInUIng 
their studies, then, In the daytlme1-None 

2250 But yon wO\llil, I suppose, aay that If 
similar lectures were delivered In onr great 
manufacturmg centres, It would be a great 
benefit to the workmg men In those centres 1-
There IS not the least doubt of It. Perhaps you 
will allow me, before the eXammatlOn closes, to 
read a letter wruch I receIved only yesterday, and 
wruch will show you the spmt wruch IS abroad 
WIth respect to the exammatIons at South Ken
smgton, It IS a letter addressed to me from the 
teacher of the Model Schools at Baw.eboro', 
county Cavan, Ireland. "Model Schonla, Baw.~ 
boro', County Cavan, Ireland, 8th May, 1868. 
JOM Tyndall, EsqUire, F B S , &c. &c -Sir, I beg 
leave to remmd you of your promISe contaIned m 
your letter of 22nd January last, m reply to mme 
of II prevIous date I had stated that Major 

Dalton; the chmrman of our looal CommIttee, 
had offered seven medals, one gold, three silver, 
and three b,ronze, for competitIon to the members 
of our class especIally (who have been engaged 
thiS sessIon In 'acoustics, lIght, and heat '), and 
that It was the Wish of all partIes that the declSIcn 
should be left ,n your hands , In your reply you 
rery kmdly consented to undertake the addItIonal 
trouble of deCIdmg the Older of the first seven of 
our class The members of the class are most 
anxIOus that It should be understood that Major 
Dalton has offered hIS prIZes on add,tlOn to those 
gIven by the department, and that the speCIal 
prIZes are not to exclnde them from their chance 
of obtainmg the medals and prIZes of the depart
ment. The latter, of course, carry WIth them a 
greater diStmctIon, they would be more highly 
valued, and the candIdates tlIerefore hope that 
theIr prospects In regard to them may not be 
Interfered WIth by the local rewards. These 
latter have contrIbuted to a great extent In keep
Ing the members of our class hard at work I 
venture to say, that for the last SIX months, 
phYSICal SCience has receIved as much attentIon 
here m the centre of a rural dIStrict as has been 
given to It by any class m the metropohs Itself. 
I have the honour to he, Sir, respectfully, your 
obeclient servant, J J Doherty, Head Master, 
Model Schools" I heg leave to hand that letter 
m to the COmmIttee as a sample of 3l class or 
letters of which I receIve a good many. 
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Thursday, 14th May 1868 

MElIlBEB8 PRESENT. 

Mr Acland 
Mr ALroyd. 
Mr Bazley. 
Mr. Henrv Austin Bruce 
Lord Fredk Cavendish. 
Mr Dixon 
Mr Graves 

Sir Charles Lanyon 
Mr M'LaO'an 
Mr. Wm towther. 
Lord Robert Montagu. 
Mr. Edmund Potter. 
Mr Read. 
Mr. Samuelson 

BERNHARD SAMUELSON, ESQ, IN THE CHAIR 

Professor FLEEMING JENKIN, called m; and Exammed. 

22tH. I :BELIEVE you aTe a Fello,,' of the 
Royal Society, and a Member of the InstItutIOn of 
Cn·tl En,gmeeTs 1-Yes. 

22')2 You are professor of eml Engineering 
at U nlVerslty Col1c~e 1-Yes 

2253 But, I beheve you have resigned that 
a'ppOintment, and have been appomted to a 
sUUllar chair at the UDlversltyof EdInburgh P
Yes 

2254 You are an engmeer by professIOn, are 
you not 1-1 am an eng'lneer by profession, and 
have practised for some years on my own account, 
both lIB a ClVtl and as a mechaUlcal engIneer I 
began hfe as a mechamcal eng'lneer, as a pupil of 
Mi Wilham F8J.rb8J.rn, of Manchester. I theu 
went to Messrs Penn's, and afterwards practised 
as a ClVU engIneer. 

2255 You did noteerve a pupuage In the office 
ofa Civil engineer?-No 

2256 Before YOJl went to Mr FairbaIrn's 
works, did you receive any sCientIfic education m 
an Enghsh school P-In the new academy of Edm
bu~h, my sCientwc education may be said to have 
begun The elementary mathematIcal teaclung 
WIIB very good there, afterwards, I went abroad, 
and was educated both lD Germany and France, 
lD prIvate schools, and subsequently, at the 
Umverslty of Genoa, where I took a degree. 
and where the SCientific education was also faIrly 
good 

2257 At what age did you enter Mr. Fau'
batrn's works P-l was 18 when I went there. 

2258. In what capaClty?-As a regular puptl, 
or apprentice 

2259 You worked in the workshops 1-1 was 
there for three years, part of the tlIDe 10 the work
shops, and part of the ume 10 the drawulg office 

2260 Tlie three years 10cluded the time you 
were lD the drawlDg office 1-Yes 

2261 Companng the amount of preparatIOn 
in your own case with that of others, would you 
say that the sClenufic educatIon wluch you had 
received was of great advantage to you 1-Very 
great advantage to me, I fonnu few of the young 
men equally well prepared With myself, one man 
who certaInly was as well prepared came from 
KIng's College, where he had received a sCientific 
educatIon 

2262 What was Ius age ?-He was one year 
older than I was, 19 

2263 DId you find your haVIng entered 1010 
the practical department at 80 late an age any 

serIOUs drawback to your succe88 '-Not the 
shghtest; dUrIng the first SIX months, I felt very 
awkward. I was behmd the man who had re
ceIved 80me preVIOUBlnstructlOn of the same lund 
at K1O,g"s College; he had m:3: months the start of 
me, but after that I found no Inconvenience 
whatever I should not advise a young man to 
enter the office of a mechamcal engmeer before 
the age of 17 or 18 , 

2264. Your fellow pupll had avaIled himsei£, 
I suppose, of the workshop lDstructlons at KIng's 
College ?-He had. 

2265 You conSider that that gave hIm about 
SIX months' start of you 1-Yes. 

2266 At the end of say 18 months, companng 
yourself not WIth that pupIl, but WIth an 
apprentice of 18 month.' standmg, would you 
say that yon were deCIdedly Infenor as a work
man to the avera~e of uneducated workmen 
havlOg served for a sllndar length of time 1-Not 
to those who had served for a 81mtlar length of 
time, but I was undoubtedly Infenor to workmen 
of my 01l'll age who had begun much younger; 
stUl, at the tIme I left Mr FalrblllrD's, I was af .... 
aver&/1:e workman I could have erected aloco
motIve, and I had had charge of the pattern 
shop for a urne 

2267 In fact you could have taken the pOBltIon 
of a foreman at the' end of that tIme 1-1 could. 

2268 You are m a posItion to speak generally 
of the aktU and educatton of the CIVIl and me-
chaD1cal engIneers III England ?-J thInk I am. 
W,thout entermg the office of a cIV1l engineer as a 
pupIl, I have had a good manyopportuDltJeo of cou
ver81Dg With and meeting young CIvIl engmeers , 
the preparatIon 10 extremely Simple for amech8DIcal 
engmeer The lad comes at tbe age of 17 or 18, 
and enters the workshop, haVIng paid a premlUm, 
that bemg the sole conditIOn of entenng the work
shop of a mechanical engmeer My expenence 
18 that these young lads are most wonderfully 
unprepared, they Itterally know nothmg that 
they ou~ht to know, except readIng, wntmg, and 
some anthmetlc 

2269 Mucn anthmetlc ?-Not mDch. A few 
know a little algebra, but very few Indeed are 
able even to use the formula! that they find lD the 
Engmeer's Pocket Book lutbout very conBlderable 
nsk of mlsapplymg those forroulre, because the,. 
do not understand even the algebraIC notation 
WIth any cenamty 

2270. Such a llook as Templeton, for instance, 
whu.h 
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wluch 18 m the hands of every foreman, they 
would not understand 1-J ust so, there 18 very 
great nak of theIr mIsunderstandIng even results I 
they trouble theIr heads very httle wIth proof, 
and they very seldom m after hfe (except a few 
clever men) acqUIre that knowledge of algebra ot 
geometry whIch they certamly ought to have 
before entenn<>' the workshop. 

2271 Do they understand 'the :use of the shde
rule ?-At Messrs Penn's they dId understand 
the use of the shde-rule; or, rather they learnt 
it when they came Into the offi~e, that beIng So 

popular Instrument 'there, but I thInk It 'Was 
Imported by a Brazuu!,n. We all took a fanoy to 
that and learnt to use It. I have contInued to use 
It evet SInce, and have found It of great advantage. 
I may here add a few words to the posItion 1U 
whIch pupIls find themselves when m the work
shop. and the faCIhtIes gtven them for lea.rnIng 
thel1' work. In the first placa, no one teaches 
them anythIng: neIther the master nor the fore~ 
man. The foreman thInks It h18 duty to get as 
much work as he can out of those who will work, 
and, oonsequently, keeps them as much as pos
sIble to one kInd of work, however umnterestIng 
It may be I remember passmg SIX weeks domg 
nothmg but pohshlng those brass valve boxes 
that l0lt see outslde locomotlves, from' wluch 
I dl not lelll'n very much. They not only 
get no teaching, but there are actual barrIers 
opposed to their lelll'nmg Pluch. For example, 
It 18 considered lIDproper for So pupIL to take 
sketches. In the workshops that I was In, 
Messrs Penn's and Mr FaIrbaIrn's, we were not 
allowed to take sketches of the maclunery whIch 
eIther eXIsted In the workshop or was betng made 
1£ we dId It we dId It sU1'l'eptltIously. 

2272 Is that a uDlveual state of tlungs?
I thInk It IS very ~eneral, but I do not knowI, 
at all events there IS no encouragement to do It. 
I know, espeClally at Penn's, the takIn!\' of any 
sketches, or the copyIng of any drawtngs, WM 
conSIdered a crllDe 

2273 What should you say 18 the average 
result of such an apprentIcesblp? - W,th the 
best men the result IS better than you could pos
SIbly expect. Idle men ,catcely learn anythmg 
at all, hilt there Will always be a certam pro., 
portIon of young men of great energy and con
SIderable ablltty, who, even under these dIsad
vantages, WIll pIck up a practtcal acquamtance 
With machmery, which they could not obtaIn In 
any other way. In add,tIon to the dIsadvantages 
that I have already mentIoned, there IS another, 
whIch IS, that these pupus have no opportuDlty 
of learnmg what anythIng costs. I never could 
myself learn the value of any pIece of maclunery , 
eIther Its cost complete, or the cost of executIng 
any part of It. The puplla generolly leave the 
plaoe, knowlDg next to notlilPg of the cost of 
CIll'I'YlDg On an., of the operatIons In It. 

2274. That 18 to say, they are not. admItted 
into the office In w hleb the oost of the maclunerf 
18 calou.lated ?-They are not admItted into the 
offioe m whIch the cost of the machInery IS cal
oulated. I am not DOW propOSIn~ II. remedy for 
these t1ungs, because there are diffioultIes In the 
way of remedymg them, and obJectlons, as any 
manufacturer can well Judge, to lettIng the pupIls 
become acqu8JIlted WIth the cost of what he pro-
duces ' 

2275 Will you state in what way the educa
tIon of these pupus dIffers from that of those who 
pay no prenuums, but reCeIve wages at the com
'.0.72. 

mencement?-It dIffers lD no respect whatever, 
except that the ;pupIls receIve a certam amount of 
SOCIal conSIderation whIch the mere arhzan ap
prentIces do not, they are SOlnetlmes allowed to 
come at eIght lU the murnIng lDstead of at SIX, 

and theIr absence from the works 18 'not stnctly 
commented upon, I thlPk a lad 'would be In a far 
better pOSltIon who 8lmply went and pwd no pre. 
mlum, and receIved wages, WIth this exceptIon, 
tha.t I am SOh"y to say that he would perhaps be 
scouted by pltplls who had ;P81d premIUms, that 
would be the Oase probably 111 some of the works, 
but not In all of them, when the pupIl leaves the 
'ii'ork~, tbe master generally feels lulUself bound 
to gIve some sort ol certIficate,statlDg that he has 
been a dIhgent and useful pupIl, or perhaps the 
master tTles to find hIm some employment, but; 
as nearly all the puptls get thIS kInd of certtlioote, 
there IS no test whether the pupIl has really bene
fited by the time whIch he has spent lD the work
shop, or not, and the numbel' ~f pupIls IS so large 
lU great wcrks that It IS ImpOSSIble that the master 
should find them employment 1D the workshop, so 
that the young men must seek employmeJlt else
where, and beyond a mere letter of recommend a
tion from Ius master, there IS JJoth~ng to- d18tlD
!\'ulsh the able man from the stupId man, or the 
ulle from the lDdustrIoue man 

2276 There is no attempt made on the part of 
the master 01' the engmeer to 1l.Cquamt hImself 
suffiCIently with the acqwrements of the pupiIA 
theD I-No; sometImes as a matter of acCIdent a 
pupu WIll be employed by the master ,urectly', 
becanse the master happens to be brou~ht lD con
ta.<lt WIth hllD, anu sees that the pupule a clever 
man and can be made use of, m that case he pro
bably does make use of him, but there 18 no sys
tematIc attempt of the klDd to whIch yOUl ques
tion POlDts 1D any workshop that I know of 

2277. Mr. Acland.] Could you gJ.ve the Com
Duttee any idea of the number at pupIls some
times taken mto large e,labhshments ?-At 
Messrs Easton's factory, they told me that they 
had 25. 

2278. What would be the proportton of pupIls 
to the nUmber of 'workmen 1-1 thInk they em
ploy about 800 workmen, and that would not be 
an uncommon proportIon ' 

2279. Chatrman.l There are 25 pupIls pa1- • 
mg a premIum ?-Twenty-five pupIls pitYIng a 
premIUm 

- 2280 Now, with regard to the office of a CIvIl 
imgtneer, what IS the cour~e pursued in such an 
office 1-The students come equally ill prepared, 
thou~h they are generally of rather better SOCIal 
-posItion, they work in the office and m the field, 
very much In the same way and With no speelal 
surperV~lon on the part (1£ the master, JDst as the 
mechamcal engmeers do, but Inasmuch as they 
have to be in contact WIth the reSIdent englDeer. 
lLIld the subordInates, where they are employed 
lD works upon the !n'ound, they do learn more, 
they are more taugtt, because the re81dent engt. 
~eer finds them useful in the mlDOl' operatIons of 
surveym~, levelllDg, and takIng out quantItIes, ,so 
that I thmk they g.et more teachmg than the me
chamcal engtneers, not from the masters, but 
from the reSIdent engIneers. and from thatr fel
lows m the drawmg office, and that teachmg 18 
altogether of a practIcal character, they very 
seldom mdeed attend any classes, but they galll 
Bome theoretIcal know ledge generally from the 
men in the drawmg office, and from the reSIdent 
engtnee~ 
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2281 For instance, are they employed to eal- 2292. At what a~e do the etudents JlMs thIs 
culate the strams and thrusts m erectmg bridges 1 matnculation exanunatlOn ?,....They must not be 
-Yes; a clever pupIl would sometimes he e~ !ounger than 17, and they must not be older 
ployed to do that, towards the end of hIS ap. than 20. 
prentlceshlp; he has to pIck It up very much for 2293. May we take the ave1'llge age. then. lit 
himself, but I have known cases of that kmd. 19? - Yes, that 18 nearly the average. the 

2282 And what should you Bay was the gil- exammatlon is very dtl'licult. The heads of it 
neral ,reBult of Bucb an apprentl~eshlt' '-The lire, first of all, geometry, Includmg Bolld geC)o 
young CIVIl enl¥0eer comes out of h,s time very metry, to a conBldernble extent (they do not 
well fitted for h,s immedIate duties, Ifhe has really emplor Euclid), then algebra, which inoludes 
worked dunng h,s time; I mean very well fitted tb equatlOos, the general theory of progressions and 
carryon the mmor operatIons wInch are reqUIred Benes in general, the binomial theorem With Its 
In a cI~Il engineer's olbee and on the fieM; he has appllcauons, logllrlthms, and theIr use, derived 
seen works actually going on, and he has been 10 fractions, the decomposition of rational frBGuone 
contact with that class of men whom It wIlim after into SImple fractIOn •• etc.; plane tngonometry 18 
hfe be his duty to supermtend; he bas become ac- yery complete; then there is analytIcal geometry, 
quainted With the whole course of busmess, so IDcludlDg CODIC sections; lind analytical geometry 
that he is a useful man. and I think II mote useful of the three dimensions, aldo. There is desorl~ 
man ImmedIately than the more sClenufically bve geometl7' whIch IS not taught in England, 
trained engmecrs of the ContlDent when they IU the sense m winch they understand it. Phy. 
first leave their schools 81C9 are complete, With electnOlty, mngnetlsm, 

2283 Do you find that any large proportion hydrostatics, hydro-dynamICS, and the general 
of the younO' men who have been tr8JJ1ed for properties of bodICe For chemistry there 18 a 
civIl and mechaUlcal engmeers abandon thett pra- very complete course. Free-hand and mecha
fesslons ?-A very large proportIon, indeed; and Uleal drawlUg are also reqUIred, and some know. 
I thmk it is very much' due to that natural se- ledge of German. There 18 no 8peell,,1 examlDauoll 
lection, that we have IU England the good engl- in mechamcs. PhYSICS are dlVJded IOto tbe 
neers whIch we undoubtedly pOSl!ess In large general properttes of Ilod,es, whIch does, of 
numbers. course, IUclude a certalU bmited amount of me<o 

2284 On the whole yon would say that a v-<!ry chaUlcs; and drawlDg is also required. EVIdently 
large number of these young men in trammll: for thIS course does not mclnde all the subjects 
the profeSSIons have learned very IIttle?-Yes; whIch would be reqUIred m an exammatlon for 
I should say that a large number have learned honours at CambrIdge. but what I meAnt just 
notlnn~. now was, that I do not thmk there are many 

2285 So that If they rel'Damed in the profes- men who could take thIS severe examinatIon 'Who 
Slon they would not be of much use In It ?-Of could: not also go up for honours at CambrIdge. 
no use at all, and the speCIal education they 2294 ·Yc.u have now been spealang slJIlply of 
have receIved ]8 not such as to fit them for other the MatriculatIon ExammatJon, have you not?
employmenti', such as those of manufacturers Yes; It 18 really a competItIve exammauon for 

2286 I beheve yon have conSIderable acquaint- Government appomtments, they remam at the 
ance WIth the Toutme of education for such pro- school two years, and durmg those two years the 
fesslOns abroad ?-Yes FIrst of all, I have exe- educatIon IS sttlI what you may call purely thea
cnted works ahroad, nnd come In contact wIth retlcal; mechaDlcs IS then taught to a large 
foreIgn engmeers, and latterly I have made it extent, wouderfully tanght 88 theoretical meella
my duty to VISIt several of the chief estabhsh- DlCS, but It IS stIll not tanght 88 applied me-
ments on the ContlUent; and mllSIlluch 88 the· chaU1cs ' 
system is very dlfferentmFrance and in Germany 2295. Then what is the nextBtep, what becomes 
from our own, It mIght, perhaps, be convenleut If of those young men 1-0f those young men, per
I were to describe one or two of the establish- haps 30 or 40 only obtam clVIl employments; and 
ments for tr&lDmg engineers in those countnes the competition for these among the 160 students 

2287 You have vlSlted France qUIte lately, in the scbool IS extremely intense, the mIlitary 
have you not?-Yes, qUIte lately appolDtments being conBldered very IOferior; 

2288 And SWitzerland and Germany?-And among those 30 or 40 c1VIi places, there are three 
SWitzerland and Germany wIucli are considered the best of all, viz, the 

2289 W,ll you be kind enough to tell us what appomtments at the School of Mines; and this 
is the course of mstruction in the French schools great competitIon In the school keeps the standard 
for engmeers ?-In France the engmeers are of work at a very hi~h leveL They come out 
dIVIded broadly Into two classes; the ,cI'I'l1 en- of the echool most admIrable mathematIc18na. 
gmeer, as we understand the term, does not 2296 The CIvIl appOlDtments are appOintmente 
eXIst, he IS there a Government offiCIal. on rallways, I suppose ?-No, they are appomt-

2290 He is an ingenzeur deg ponts et chount.s' ments of a hud to winch we have, I dunk, nothmg 
-Yes; he is an uzgbueur des pont. et chlJUlne., analogous; they are almost entirely, in the firot 
or else an tr.gtnzeur de, mt:'U!8. To obtain that instance, admlUlstrntive appomtments; but the 
Government pOBltlon or appomtment, for it really men, when they leave thIS school, do not go to 
is an appomtment, the man has to enter the those B,Ppomtments, becanae their scholastIc edn
PolytechDlc School, passmg an extremely severe cation IS not yet finished The three men who 
exammatlon. obtmn the best of the appointments go to the 

2291. An entrnnce examination? - An en- School of Mines, and remBln there three year, 
trance examinatIon, In whIch there are 900 can- more; the 20 who become CIvIl engmeers go to 
didates for about 150 pupus reCeJved, and that the Ecole de. Ponts .1 ellaus.ee., where they stop 
exammatlon IS of such a :nature that I thmk also for three years, and get what is called prae
there are few men In England who could take It ttcal teacbmg That school I VisIted, though I 
who would not also be competent to take honours dId not visIt the School of Mmes; and I mllSt 
at Cambl'ldge. say that after leaVIng the Polyteclimc School, 

they 
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they must find thIs mere chud's play, the courses technIC School, whIch IS a Government School, 
are extremely Simple, and I have no doubt that the primary obJect of whICh IS to train Govern~ 
by the time they get to thiS pomt, the young ment offiCIals ?-Yes. 
men have had qUite enough of It, and that they 2305. There IS another very Important school 
w{)uld be mcapable of gomg em under the same in France of the hlgbest class, namely, the Ecole 
pressure as in the Polytechmc School des Arts ef Manufactures, ordmanIy called the 

2297. The mental stram havmg been very Ecole Centrale?-Yes, that educates an entirely 
great 1-Very great lndeed, they are paId at the dIfferent class of men 
second school. They go m at nearly 20 years of 2306. I ,suppose that school educates men who 
age; they are two years at the PolytechnIc follow mdustnal occupatIOns ?-It educates men' 
school, and three years at the Ecole deB Ponts el who eIther become C1VU engmeers In the sense 
Chau8S'''' so that they do not come to be whICh we attach to the ward, or mechanIcal en~ 
employed untu they are nearly 25 years of age. gtneers, or manufacturers, and, so far as I knowJ 

2298. Mr. Acland.] What are they dOIng, or the Ecole Centrale IS the great school for me
learnmg, durmg those three years at the Ecole chanIcal engineers, for whom the Ecole Polyteclt
de. Pont. Bt Chau.,6eB ?-I thmk the best answer mque furmshes no edllcatlOn whatever. 
to that questIon would be, to go through the 2~07 Is there an entrapce exammatlon at the 
courses which they follow' they receIve lectures' Ecole Cenbale1-There IS an exammatIon, wbIch 
dunng Silt months of the year, and those lectures IS almost as severe as that at the PolytechnIc 
are on the strength of materIals, and stablhty of School, and 111 which almost the same subjects 
oonstrllctlons; there IS a course of pohtical are reqUlred as at the Polytechnic School. I 
economy, a course of geology, a coufse of agrt- thInk In the one or two mstances In which they 
culture, and agrIcultural hydrauhcs, a course of differ the reqUlrements are not so high, perhaps, 
roads, a series of lectJ.Ires on brIdges, and on as for the PolytechnIC School; for mstance, the 
Internal navigatIon by camus, and so on, a course examInatIon m phYSICS IS less complete, but they 
of lectures on steam engtnes and locomotIves; a reqUlre 111 addition natural hIStolY, subdIVIded 
course on raIlways. There IS then a senes of what under the heads of phYSiology, zoology, and 
they call conflrence., which IS, I beheve, a speCIal botany. 
mode of teachmg, conslstmg of lectJ.Ires, in the 2308. Is It not the case that they do not re
courso of which the pupIls almost converse WIth 'qUire the ClasSICS at the Ecole Centrale?-Yes 
the teachers; there arc then lectures on marItime 2309. Whereas the PolytechnIC reqUlres the 
works, and on architecture; one on admmlstra.- ClasSICS ?-The PolytechnIC reqUlres that a man 
tIve law, one on apphed chemistry, one on tele- shall have taken the degree of Bachelor eIther m 
graphy, one on photography, one on P'SCIculture. SCIence, whIch, I thInk, does not re'qUire ,the 
and cne on sketches and plans; then there IS ClasSICS, or In arts, that IS to say, the ordInary 
German and Engllsh ThIS IS really technIcal Baccalaureate 
education; It IS an attempt to teach men to be 2310 Then thiS school receives pupils at what 
engmeers by gtVlng them lectures on everything age ?-At about the same age as the other. 
which an engmeer cltn ever have to do 2311. At about 18 or 19 years of age 1-

2299 WIll you kIndly state whether all the At abont 18 or 19 years of age, It was 
young men go through all these courses ?-Yes OrIgInally a prIvate estabhshment founded In 

2300. Is there an., praotical work gomg on 1829, then It passed lUto the hands of the Govern~ 
aide' by 8lde WIth tile lectures ?-No; not side ment, I tIunk, In 1857, haVIng been'self-suppo~ 
by Side With the lectures; but In the SIX months mg up to that tIme. ' 
of each year, when they are en muston, they 2312. The Ecole Centrale is visited by a. good 
are sent out to be WIth some engineer 111 the many foreigners, I beheve ?-It IS vlSlted by a. 
departments to see practIcal work, though they are good many foreigners, I should have mentIoned 
Dot practically employed by the engIneer. I spoke that a certam number of external students are 
to several of the students, who told me that the admitted to follow the course of the school of the 
engllleer made very httle use of them, they are Ponts et Chaussees, hilt under very strIngent re
obliged to make sketches, and to write essays on gulatIons 
the work they see gomg on; but that 18 ave.., 2313. What is the nUlljber of pupus in the 
dIfferent thmg from carrymg out the work practi- Ecole Centrale ?-They receIved last year 220 out 
cally for one's self. of 500 candidates, and they have 490 pupus in the 

2301. Chatrman] Those young men bemg school, so that although the competition 18 not flo 
prepl'red as CIVIl engtneers, do many of them mtense as for the places under Government m the 
enter mto the service of the great rlUlway com- Polytechwc School, It l~ a :very satIsfactory: com
J'anies 1-They do, but not at first; they go first ).JetltIve exammatIon; wonderfully so, consldenng 
mto small places where they receIve from 801. that no'appomtments whatever are attached to 
to 120 I. a year, and where thell' dutIes are the school 
almost purely admInIstratIve. 2314. But does not custom lead the students to 

2302. As sng~nI.urs de. Pont. et Chaussee.1- eXI?ect that If they have passed through the course 
Yes; they would have to see that the laws con- satisfactonIy, theJ will receive employment from 
cernlUg naVIgation, and roads, and bridges, were directors of private enterprlSes?-Yes; and 
camed lUto effect In some out of the way depart- bItherto that expectatIon has been realIsed, but 
mdnt. I know that they suffer very severely now these stJ.Idents are beglUnmg to meet WIth 
In consequence of thIS change from the hIghly Bome dIfficulty In findmg places. 
intellectuiU work to which tlie,. are accustomed, 2315 Because the supply 18 greater than ihe 
to r~utIne work, for which they have reCeIved no demand 1-The supply 18 greater thau the de-
speClfio educatIon. mand. 

2303. Do many of them become mechanical 2316 Is that to be attribnted m some measure 
engmeers or managers of factories ?-I tIunk to the depresSIOn of manufactJ.Ires whIch prevaIls 
Dot; I have not met with any, at I'll events. m France as well as elsewhere, or 18 It from anY' 

2304. You have hItherto spoken of the Poly- other cause ?-I attnbute it to the depression of 
o 72. Q 3 trade, 
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trade, and that 18 the canse to winch I have heard roughly practIcal, such as would be employed in 
others attnbute It actual work In after hfe. 

2317 It 18 regarded as ouly temporary?- 2323. Yon haye lutherto been confining youI'> 
Only temporary; the pupm come at eight m the aelfto the subject ofmechamcal engmeenng, bllt 
mormn"', and leave at four m the afternoon, and I beheve the Ecole Centrale IS alsl) .. achool of 
they ar~ occupied durlDg the whole of that time, chemlstry?-They subd1Ylde the subjects at the 
except for half-an Dour or an hour at luncheon; end of the first year, and dunng the two remam
and after that time they must neoe .. arlly work IDg years the pupils follow their speOlal profes
for three or fonr hours every evemng; 1 attended slOns; there are the mechaoiotaD.8 and the 
several of the cla88es, and I have no doubt that broiders or constructors. I do not know the 
the descnption g. ... en me 111 qnlte correct, so that exact sense wluch they would g'lVe to the word. 
the hard work these men go throngh IS very but I thmk the oonstructore would very much 
marked. correspond to what we call bulidlDg contractol'1l. 

2318. You are speakmg no'iV of the Ecoid Then there .. re the metallurgtsts and the chenusts, 
Centrale.-J ust so makmg up the four dIVISIon&. ' 

2319. mat libould yon. say was the result oE 2324 Mlmng 1& no~ mollided. then ?-No~ 
the course followed at the Ecole Contrale '-The specII'Uy, but metallurgy would be a preparanon 
result IS to tum out men who have receIved. for mmm/l:. 
very good SCIentific educanon mdeed, and who 2325 FIl'1It of all, the teaclung IS entirely 
are very competent to take places Immediately, theorettcal, and theu, after that, there 18 a dlVlSIOD 
as draughtsmen especially, and who, n they j;nto speCla1 branches of study 1-Y e&. 
recelVe practical mstructlOn afterwards, Wlll 23116. Could you compare the Eook Cenlra/" 
Jlrobably prove to be l"ery valuable men. WIth anythmg which we have In thiS country?_ 
Those yonng men leavmg the Ecole Centrale I think there 18 nothing whatever correspondlDg 
would be hardlv ... well qualtlied to assIst m WIth It 1 the only t1nng that would at all approacb 
engmeennlt work &8 the best pupils who fol- It lB, the teaohlng given In lUng's College, bll. 
low the ordmary course 1ll England. That 18 that IS on a much lower level, for a young mll.D 
to say, at their entrance mto bfe, it would be so, leavlD~ the Ecolf Centro I. would be Immediately 
but later on m the lne of tbe Engbsh pupll, as usefulm entering an engmeer's office, aod would 
he pr0/1:resses Itt Ihe professIOn, lind greater be entItled to expect a salary; we could not BIll. 
responsiblhty IS thrown on hIm, De begiua to feel the same thlDg of a young man leavlDg Kmg. 
the 'Want of SCIentIfic knowledge very mucn ID~ College; nOrJsKmg'sCoJlegemtended toanBwer 
deed. The pupIl of the &018 Centrale would the same purpose. the lIeole Centrfll.,!Ike the 
then. I $hould say, have the advantage There POllt, et Chaw'e., endeavours to teaoh young 
lS a pecuharlty m the instrnctton at the Ecole men to become eng.neers 
Centrale whulh, I thInk. ought to be stated; 2327 Comparmg the Ecol6 Central. WIth 
whereas at the Ecole de. Ptn'U et Chausse" the King's College you would say that the teachmg 
young men are taught by lectures only. At the .. t Kmg's College was only secondary, I suppose ~ 
Ecole Centrale they not only receIve lectures, -It IS only secondary teachIng 
but they have a certam number of what are 2328 WIth regard to UnlverBlty College, 
called pr'!let.. They receIve eIght pr'!}eta every how does 1t eompare Wlth the Ecole Central.,
year, and those eIght pro/et. correspond exactly Up to the present tune it has not organtsed any 
to the kInd of work whIch the young men would defimte 66urse of Instruction, although they have 
have to do In mechantcal worklr They have a {l:ot specIal lectures. My own lectures for CIvil 
montl. allowed thelll to get out the draWIngs, the eng.ne~r& are only preparatory lectures. III 
estImates, and the speCIficatIons for these pal" woUld he absurd to suppose that a young man, 
ticular ""'!let, For lDatance, a shortdescl'lptlon after attendlDg them, woUld be fit to go and prae
was g.ven to the students of 8 dnlling-maclunp, tIse Ius profe88lon; the IDtentton bemg at the 
and, at the end of the month, each pnpll W&8 E~ole Central. that when he leaves aDd has re
obbged to bring ID an mdependent orlgtital de- cetved hIS dtploma he should be qUIte fit to act as 
SIgn for a dnlhng-maclune, With speCIfications and an engmeer. 
esttmates, and on that deSIgn he had to go through 2329. But leavmg out of coDSlderation IIpeClal 
a cross exatnmatJOD. There are eIght pro/eta such cases, and. taktng a young man at the end of the 
as that yearl!.. One (Of them on shaftlDg; one oj general course at the Ecole Centrale, how woul" 
them on boilers, one of them on girders, one you compare the mstructJon whIch he had re
of them on locomotives; and, at the end of the _ved WIth that which he would receive at Ktng'. 
three years, these students have thua gone College or UJ1IV&Slty College?-The IDStruCtwA 
through a very large amonnt of practical work is very much more advanced at the Ecole C.",. 
1UJdel" the lffitnedlate supenntendence of \be pro- trale. I he .... d a lesson In mechanIcs g.ven In th6 
fessor, who corrects everyone of the drawmgs, second yetu:, which reqru.red the student to have 
epeClficatlons, and estlDlates That 18 a peculiar a very conslderabl e amount of mathematIcal 
feature at tbe Ecole Centrale, wluch enables them knowledge before he could at all follow It. In 
to tum out practical men, as, m fact, they do. the first year they have the dt/Ferenttal aud int&-

2320. So that a man Ieavrng that school would • gral calculus, and they become very iiurly fann .. 
be conversant With every department of prao- !tar WIth It dnrmg that Jear. ' 
tlCal eng.neenng'-Hewould be conversantWlth 2330. Did YOll V18lt any of the secoDdary 
a great many. schools ?-Ouly the Ecole Ckaptal. 
. 2321 DId you eumme any of thetr worlt:?- 2331. That 18 a mumClpalachool, IS it DoH-
I eX8DIlned a coU81derable number of those _ys It 18 .. mUJ1IClpal schooL It JS .. speclalachool oS 
and drawmgs, and found them remarkably SCIence &B opposed to a school of clasSlos. I .. to. 
good tended one or two cla.sse8 there, lUld they seemed 

2322 DId yon go mto the specifications at alIl to be exceedmgly well tau/!'ht, but that achool 
--I d,d. not g<I' into them cntJca1ly; hut I looked was insJlected Dy Mr. Arnold, and ae I knew It 
through them. 8I1d found thai they were tho- would be reported on by him, I did Bot spend 

., much 
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much tIme there, the tP-acmng seelll8 to be exceed
mgly good, and a large proportIon of the pupIls 
are 'lUccessful at tile polytechnIc schools, and 
they are 6180 able, WIth only two years of LatIn, 
to pass the BaccalAure .. te examInatIon. 
\ 2332 Are you able to say to what degree In~ 

structIOn In sCIence IS earned 10 the Ecole 
Chaptal, and schools of that class in France ?-It 
18 carned 80 far as to enable the pupUs to pass 
thia entrance eXamInatIon, either at the Poly
technic school, or at the !!.cole Centrale. It IS 
tlus exammatlon wmch determ10es what shall be 
the standard of thlB so-called secondary educatIon 
10 France There are 900 pupIls trymg to get 
In eVMY year to the Ecole' Pollitechmque, and 
perhaps 450 try10g to get 10 at the Ecole Centrale, 
and It IS those twe examlOatIonll whIch detel'~ 
mIne what sCIentIfic educatIon sh .. ll be 10 

2338. They become fair, ordmary workmen 1 Professor 
-Yes, F Jell" .... 

2339 And at the eame time they' reCeive a 
consIderable aJDount of sCIentIfic mstruction 1_ 14 May 
They do 1868. 

2340 Your ImpreSSIOn is, that the schoolleavea 
them at lllBt In a half-way pOSItIon, they bemg 
Dmther workmen nor fit to be foremen or mana
gers1-Yes 

2341 StIli, I beheve that the F cole des bt, 
et Metzers hae turned out very ~ood men, has It 
not?-N 0 doubt of It, the tell.Chmg lS very good, 
and the drl\wIng 18 wonderful 1 never sawanf 
drawmg m France or Germany, or J<Jngland, at 
all to be compared WIth it 

2342. How do you account for that?-I be
lieve It is due to some speCIal reqwrements made 
by General Mann, or by the Inspector general of 

France the schools, they requIre a partiCular cJ.a.ss of 
2383 Can you rank the reeults of the second- extremely dehcate drawlDge 

1£r'Y SCIence educatIon In France WIth that whIch , • i. 
would anse from the preparatIOn for honours at 2343. Do yon knew what 18 tne office of Go-. 
Cambndge 1_ Y es; there Ilre at preeent very nt>r!ll Monn 1~I cannot answer that, I tIunk h, 
few men, who when they leave Kmg's College, IS mspector general of the three sehools. 
ilr U mverslty College, would be competent to take 2344. Did you VISIt the Conservatoz7'e des .drt. 
those exammatIons. et Metze"s In Pans?-Yes; and I was extremely 

2~34 That 18 to say, the examInatIon of boys plellBed WIth the lectures 1 heard there; they 
who have passed through a secondary SCIentIfic 'Were, sllveral of them, very InterestIng, and 
6ohoolln France 1-Yes, the higher cJ.a.sses In such as workmen could follow! but 1 could not 
the L'Icles they follow speCIal dasses of mathe.. eharacterlse those leotu~es as be10g stnctly edu
matlos, commg afte~ a complete course whIch catlOnal, they Berve the purpose of dl/Fus1Og Ii 
would perhaps be called a secondary course in eertain amount 'Of generalmformatlol'l amoRg the 
England workmen, and they a,re very largely attended; 

2335. You also VlSlted the Ecole dtl .drts et but I do not tmnk they could be descrIbed as 
Met.er., at Chalons, dId you not 1-Yes; that educatIng the workmen 
sohool, 1 confess, dId not unpress me lIB bemg one 23~5 Would you compare those lectures at all 
wmch could advantageously be lImtated, and I WIth the evenIng eourses 10 J errnya street?
thmk I mIght almost call It a bllBtard school, It 18 1 have not followed those even10g courses 10 

neIther a sooool for- engIneers, nor a school fOl! J ermyn-street, but 1 should tlunk they were 
workmen I the young men work there for seven very simIlar 
hours a day, and It IS very largely l"ecrulted 2346 But in no way c9mparable WIth the 
among the work1Og classes who get bursarsmps for class InstructIon gIven In connectIOn WIth the 
that school, but I~ also receIves paYlngpupus, who sCIence and art department?- No; there IS 
come from the small manufactorIes, foremen, and no class tea.ch1Og; any person can attend the 
managers. The theoretIcal education whloh they Con.ervatOlre .. they can come In when they like, 
reoelve 18 certainly good, and such lIB young men and ~o out when they hke; and there is nQ 
would find great dlffioulty ,n gettIng In England, exammatlon whatever 10 connectIon WIth. the 
but the InstruotIOn IS not of so hIgh a class as the lectures, they do not, strIctly speak1Og, teac~ 
instructIon at the Ecole Centrale; so that though they only gIve general informatIon In the shape 
the pupIls from that sehool at Chalons cannot of lectures 
compete WIth those 'from the Eeol. Centrale, 2347 DId you VISIt the Ecole St Nichola. 1-
yet the educatIOn 18 too mgh for them lIB work- Yes, that is a very CuriOUS experIment, showiug 
men, or even as foremen; and. moreover, mas- that In certam cases the ordmary apprentIceshll' 
much as the work done 1n the shops IS of a small for workmen ma", be dIspensed WIth, and a rIval 
klOd.. they do not get that thorough educatIOn system adopted, combmed WIth theoretIcal m
as workmen wmch a mall. would get workmg 10 structlon I thmk such a system mIght be ap
a large mechamcal wllrkshop. phed In partIcular cases, though 1 do not see the 

2336 There 18, then, n" oomparISon between speCIal advantage of It 
the worksho)i' there and a mechamcal wGrkshop 2348 But IS It the fll.Ct, that theoretical m
of even ordmary lIDportance in England 1 - I struotIon aud apprentIceship are combmed there, 
thInk not. A man at Chalone would see a lIttle or are they not consecutive 1-They are conse
of all kmde of work In a methodIcal way; cutIve chiefly; but the apyrentICes pass two hours 
but h,s standard of work cannot be the foame 10 the classes dally, ani have thrt>e hours of 
as that of a man who 18 learnmg 10 a real work. draw10g weekly besIdes 
shop. 2349. Speakmg of that SImply &8 a school ?-

2.337. Would you say that the tra1Om<p 10 the how would you .... nk ItP-The drawmg 18 ex
worksholl at Kmg's College WIIB at all ~alogous ceedmgly good, I should descnbe It as a very 
to that gIven In the school .. t Chalons 1-No, 10 good prImary school for workmen 
tbe workshop .. t KIng's College. a man only works 2350. Do you know any pnmary school 10 this 
a lIttle; so that he gets a shllht familiarIty WIth eountry to whICh It could be compared 1-1 do 
h,s tools. whereas. on lea vmg the sohool at not; indeed, 1 am pretty certain that there 18 
Chalon!, men go loto workshops, and gilt from none. 
three to four friince a day, wmch lB, however,Jow :1351. Do the boys remrun there untIl the age 
wages. of 13 or 14 ?-They do, at the pnmary school, 
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and then a lumted number of them enter the 
apprenhceshlp shops 

2352 That IS a specIal InstltutIon P-That IS a 
specIal Instltutlon. ' 

2353 I thInk you 8Rld you were partlcularl,. 
struck WIth the draWlng In the pnmary school? 
-Yes; It convInced me that workmen can be 
taught the elements of plane geometry, and 
mechamcal drawmg at a very early age. 

2354 You thmk that hoys leavmg school at 
13 years of age could be taught mechamcal 
draWIng and practlcal geometry ?-Unquestlon
ably 

2355. Have you also viSIted any of the SWISS 
and German schools?-Yes; I VISIted Zurlch, 
where there IS the large Polytechnic school of 
SWItzerland, and w hel'e the education gIven IS, 
to' a great extent, ana.!o(:ous WIth that gIven at 
the Ecole Centrale, the aIm belllg the same, and 
the general course of InstructIon exceedmgl, 
sundar, that also 18 a day school, and It IS 
dtVlded mto eIght departments, a school of 
lrcmtecture, a school of CIVU engmeermg, 
then mechamcs and chemIstry, and a know
ledge of the mamgement of forests, a school for 
teachmg j;he mathematIcal and phYSIcal sCIences» 
then come the b,lles lettres, and the moral and 
pohtIcal SCIences, and lastly, a preparatory 
course of mathematlca; so that It Is more than 
the Ecole Centrale, It IS almost what mIght be 
called a sClentlfic umverslty. 

2356 I thmk I understood you to say that 
there IS a preparatory course, though you men
tIoned that last?-[t IS the last on the hst; but 
there IS a preparatory course for the entrance 
exammatlon, which 18 of very much the same 
character as that requrred for the Polytechmo 
school, and for the Ecole Centrale. 

2357 Then thIS preparatory course would hold 
the l'ank of a secondary school In France 1-
'Yes 

2358 But apart from that preparatory course, 
is It the case or not, that there was a theoretIcal 
course common to all subsequent to the prepara.
tory course, before the special exammatlon IS 
gIven ?-No, I trunk not, they be~ln here nom 
the very first to follow each theIr speCIal di
'flslon• 

2359 They are supposed to be suffiCIently 
prepared, either by that preparatory course, or 
by a preVlous trammg elsewhere 1-Yes. 

2360 DId you VISit also Carl.rnhe ?-Yes; I 
should not omIt to state that at Zurich the cost of 
mStructaonls only 41. a year, With an entrance fee 
of4. One very remarkable thmg IS the enormous 
number of professors there, there are a number, 
also, of what they call agr~g~8 or przvat-liocenten, 
who gIve free courses for fees of 4 •• a ha.lf year 
for each hour a week • 

1361 To revert for a moment to the Ecole 
Centrale, what IS the expense of the mstructlon 
there ?-ThIrty-two pounds a year. It I. very 
much higher than the expense at the school of 
Zunch Then adults at ZurIch are admItted as 
QCCBSlonal students WIthout gomg through those 
extremely severe exammatlOns, but they are .not 
permItted to take the diploma. I may add that 
there IS a dlsclplme ill connection WIth the school 
at Zurich, wmch they have not at the Ecole Cen
trale, nor at the German U mvemtaes; that IS to 
say, the authontles punish ,young men even for 
JDlSconduct out of schooL They exerCIse & 

certam superVlSlon over them In the town. 
2362 • .now does that work ?-1 beheve It 

works badly; there was 8 revolution in the school 
a few years ago. Agmn, the POlytechtllO i::lchool 
also gIves dIplomas as the Ecole Centrale does. 
I should WIsh to dlreot partIcular attentlon to 
that, because these dtplomas are found exceed~ 
lngly useful, but the numher of them 18 very 
small, whereas the number of students 18 u~ 
wards of 600, there were only 47 diplomas 
gIven last year. Olle In archIteoture, III In 
chemIStry, 13 to englDeera, 14 to mechaDlClaus, 
wbIle three were to foresters. These dIplomas 
have a rea.! value In the way of dlStlngUlslung 
the very best mell from the others. 

2363. They are gIven after examtnatlon ~ 
- Yes, after exammatlon At Zunch It 18 
necessarl that a man should have followed the 
whole 0 the course tn each professIon. There 
are about 60 professors WIth salance varymg 
from 80 L to 600 l a year. The schoollS 8U~ 
ported by a Government grant of 10,0001. a 
ye:J.r, so that really It is a school gIVing gratUl
tous tnstructlon of the hIghest cl ... s. 

2364. That 10,000 I. a year 18 found sufficient 
to support a school of nearly 600 pupIls m SwI1,. 
zerland 1-Yes. 

2365. That would be at the rate of 161. or 
17 1. a pupIl, m additlon to the 4 I. p81d b)' the 
student ?-Yes I and tn addltlon to the orlgma.! 
cost of the bwldmg, whIch WlUl about 100,000/., 
It IS the finest hUlldmg of the lmd I have ever 
Been, WIth most adnurable arrangements in the 
class rooms 

2366. Have we anything in this country com
parable to the laboratorIes at Zurich ?-I have not 
seen anythmg equal to It, eIther with regard to 
the class rooms or the laboratones, eIther there or 
at the PolytechUlc school at Carlsruhe. The Ecole 
Centrale IS very wenor, the rooms there are not 
so good as what we have m Eogland. Of these 
pupIls at Zunch, only 243 are SWlsr, whIle 808 
are foreIgners I have often heard the remark made 
that no Enghshman goes there You see one or two 
In the hst, but they are mostly men eIther of semi. 
foreIgn extractlon or who have been educated 
abroad, and the reason, I beheve IS, that among 
the EnglISh the class of boys does not eXIst who 
could take these exammatIons, I mean that the 
entrance exammatlon is so severe that It would 
turn hack all except those who would eIther have 
a chance of dlstingUlshlog themselves at Cam
brIdge, or of gettlDg direct adnusslOn eIther mto 
the artlllery or eOlrneers, or mto CIvIl servIce 
appomtments, aod the men who could take these 
eXamInatIOns need not go to the school at Zurich. 
There were m the Wlnter 149 chfFerent courees of 
lectures, nnd 146 In the summer, 139 engineerIng 
pupus, 156 m the school of mechanICS, and 70 
In the school of chemIStry. 

2367. Do the lupIls when they lea\'e that 
school readIly fill appOIntments ?-They used to 
do so, but almost always out of SWltzerland; but 
now, probably oWing to the depressIon In trade. 
there IS great dlfficUlty among them In findlDg 
appomtments. They chleBy find appomtments 
as draughtsmen in England, and also In Germany; 
hut afterwards, when they have had practIcal ex
penence, I beheve they have ~enerally done ex
tremelyweIl, and the teachmg 18 very good I may 
state that I went abroad conVlIlced that lt was 
unposSlble to teach men to be engmeers at all by 
means of lectures and practlce ,n nmverslueaof that 
kInd, but I have had to modIfy my OP1ll1On, and I 
do now beheve that men can be taugbt where yon 
have Buch a.dn:urable professors. I beheve they 

can 



SELECT COMMITTEE ON SCIENTIFIC INSTRUCTION 129 

can be taught to be useful pracncal men even If 
they have had no actual practice at all 

2368 Talung the professors of the teclnucal 
courses ( say the professors of mechamcal con
structlOn), are they men who have had any prac
nca1 trammg 1-Yes, they have received a prac
tical trammg, they have all come there because 
they preferred the hfe of a professor. They have 
all had a theoretical trammg, after wruch they 
have had practical tralUlug, and they do, lD fact, 
teach practical work, they are a class of men 
wruch I thmk does not eXist m England at all. 

2369 We might, perhaps, mstance yourself, 
but that would be exceptlonal?-I should hardly 
like to put myself on a level WIth those men, 
tbey are so extremely well prepared for their 
work, tin one does go to the school, It 18 very 
ddIicult to understand what the nature of the 
teachIng IS, the mere Dames of the courses lD 
the programes give yon very !tttle Idea of what 
It 18, the nomenclature 18 q wte pecuhar. They 
have classes 1D analyncal mecharucs, aud the 
technology of rauway machInes, the design and 
erection of maciunes, WIth pracnce, the tech
nology of mechamcs, ClVU constructions, and the 
constructIon of bndges and railways. Now these 
names really give you no Idea of what IS taught 
m the.e courses, but sull when I exammed mto 
the course myself, I found that each of these 
headmgs had a definite meamng, and that each 
of'such courses gave really useful Instruction. 

2370. Do you thmk that that extreme sub
diViSion IS demable 1-It 19 really a nOminal 
subdiViSion These courses could be much better 
named than they are, and they are found lD 
practice to form one contlOuous series, beglOnmg 
With theory, and proceeding to the details of 
machmery, and then to general deSIgns of ma
crunes, and their applicatIon. It IS found that 
at the end of the tune the student can deSign a 
complete macInne 

2371. The oourse 18 consecutive, and not con
temporaneous ?-It 19 consecutive, and not con~ 
temporaneous. There are sometImes, however, 
three or four counes on the s&me subJects, gwen 
by different professors, 80 that there 18 a com
petition for .pupus gomg on. 

2372 That partly arises, I suppose, from the 
great number of pupils who are under mstruc
tlOU P-Yes, and partly from the German system 
of allowlOg men to te&ch who call themselves 
prlvat.docenten; men who are attllched to the 
uDiversltIes, and give courses of lectures, re
oelVing 'payment In fees from the pupus. It IS a 
facultative course, m fact. 

2373 The prlvat-docenten receive no other 
payment than the fees they have from the pupus 1 
-None. I thmk. 

2374 What I~ the number of the professors 
who are paid by the State 1-1 tluuk there are 
50 who nre paid by the State, and that the pnvat
docenten are 1n addition 

2375. Does the school at Carlsruhe resemble 
the school at ZUrich P-They are very much alike, 
although the dlsclpliue 18 not so severe, and the 
SUb..w.vISlon of the studies 1I1 also slightly dif
ferent; I lIke the mechamoal teachInD' at 
Carlsruhe stul better than the mechamcal t:ach
mg at ZUrich, and I prefer the arrangement of 
the courses at Carlsruhe. there are also some 
mmor differences With regard to the examlOa.
tiona; at Zunch they are very strict and they 
turn back all the men who cannot pass year by 
year the examInations fitting them for the rugher 
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courses, those exammatlons at Carlsruhe are 
not so strict as those at Zunch; then at ZurICh, 
lD examlnmg for the dlJlloma, they require that 
you shall have followed the courses at ZUrIch 
Itself, whereas at Carlsruhe you may have fol
lowed the courses lD the other polytechmc schools 
If you like, and have corne to Carlsruhe only for 
the diploma, some of the questIOns they asked at 
the eXamInations are altogether excellent, and 
they are of the same kmd as some of those at the 
Ecole Centrale where the man has practical data 
given to hIm, and 18 reqUITed to carry them,out 
so far as the drawlDgs, estImates and s,PeOlficatIons 
are concerned, lDto some practical piece of work, 
he 19 given two months to do it 10, and then he 
brmgs up hiS work, and IS cross-exammed upon 
It, so that In that way they are able to test the 
practical knowledge of the men, as well as their 
theoretical knowledge, they often take those dip
lomas after they have had some practical experl-, 
ence, which 18 a better plan than the plan pursued 
at the Zunch Polyteclnuc; there are 40 pro-, 
fessors &nd 451 students 

2376 ThIS school at Carlsruhe is, I be!teve, the 
Govermnent school of the Grand Duchy of, 
Baden?-Yes 

2377 Supported entirely by the State 1........, 
.Almost entirely supported by the State, the' 
students pay 6 1 12. a-year • 

2378 .As BgalUst 41. at Zurich 7_ Y~s. It. 
differs from Zurich, masmuch as the dlploDlJlS. 
have an offiCial v,alue, at Zurich the diploma has 
no offiCIal value at all; the man holdmg a diploma 
hill' no rights which the man who does not hold a. 
diploma does not also have, but at Carlsruhe the, 
man must hold one of these diplomas before he 
can be one of the offiCial euglOeers of the State 

2379 The State of the Grand Duchy of Baden ?, 
-The State of the Gran<;l Duchy of Baden lD.. 

wruch there are 8 or 10 appomtJ.nents yearly., 
there are also two or three Govermnent appomt
ments as arcrutects yearly made from that school, 
and there' are about 12 appolUtJ.nents of officers • 
coDllected WIth thQ admlDistratIon of forests, 
there are 12 to 15 students from the school ap
pomted to places m the finanCIal department of 
the Government. 

2&80. Is It not the case that most of the 
students at Cnrlsruhe, as well as at Zurich, enter 
Into private undertakmgs In their after hfe 1-
No doubt; but still there are those pnzes wInch 
are worth haVlug, and wruch help to' fill the 
school I may add, that the laboratones are qmte 
adtmrable, and the course of lOstructlOn given lD 
the laboratory 18 very superior to anytrung that 
I saw In France In France, at the Polytechmc 
School, for InstJ.mCI', there are 12 chemical mam
puln.tIons, which must be a. mere farce If done 
according- to a reguln.r senes year after year 
I know the students dishke them exceedmgly. 
whereas at C81lsruhe students are eno-aged In 
mdependent examinatIOns lOto new subJects, so 
that they take a very !tvely lOtelest in the work 
they are pursuing, for Instance, when I was there 
they were conducting analytical investIgations 
mto the properties of WlOes, they had the wmes 
themselves, and the sou., and the VIDes, and all 
those were analysed, and the results pubhshed. 
At Zunch the same system was pursued wI~h the' 
same lively interest m the work on the part of; 
thestudenUk , 

2381. Is anythIng of the kind done at the, 
Ecole Centrale In ParIS 1-1 thmk not, I tInnk 
there also the In.boratory e,xerClSe IS part of .. 
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conrse, DOt a fresh mvestlgatIon mto a new anb
Ject What those 12 manIpulations specdically 
mean, I do DOt know, but I belIeve they mean 
goltlg tbrough a certaIn number of well-known, 
and well-ascertaIned cbenucal re-actlons. 

2382 DId you VISIt any of the seeondary 
scbools 10 SWItzerland or Germany ?-I am sorry 
to say Dot; I can only Judge of the secondary 
schools by these exammatIons. • 

2383 Doeft the standard of eXlIllllnatIoD re
semble that of the Ecole Centrale at Pans 1-
Almost exaclly, I should say that those four 
scbools, the ZUl'lch School, the Carlsruhe, the 
Ecole Centrale, and the Ecole Polytechmque, all 
stand upon the same level, but at the Polytech
Dlque they can be aomewhat more severe on 
account of the enormous number of the candi
dates. 

2384 Would you say tbat some of the secon
dary schools m Germany and SWItzerland. what 
,Yon have 88.1d of tbe secondary schools of France, 
namely, that the pupu who has passed those 
school., and wbo ]s able to enter the lugher 
school, would be able to pass the examinatIon 
for honours at Cambnilge?-Yes, 1 sbould say 
that the same amount of work whIch would enable 
hIm to pass the entrance exammatIon, would allow 
hIm to go up for bonours at Cambnde:e. 

2385. You mean that the degree or mstruetJOl1 
:given, and the degree of mental power dtsplayed, 
would be about the same ?-Yes, of course the 
subjects are not the same. 

2386 How would you compare the results of 
all tins in au mdustnal POltlt of vIew WIth what 
we bave m England?--We get a somewhat 
Slmuar result, though It 18 arrIved at by ex
tremely different paths, our system of pupIlage 
does not eXIst on tbe contment On the other 
hand we bave not got a system of theoretical 
-educatIon; 'at all events, If It does exist 1D some 
schools, It does not affect the engmeenng pro
fesslon; nevertheless, I do think that certamly 
the young meu In the EnglIsh profemona of 
mechawcaJ and civu engmeenng are qmte as 
useful men, and indeed more useful men, than 
those pupus who oome from tbose large poly-
1ecbmc schools If I had a work to execute, I 
'Would rather emI!loy, as resident engmeer In a 
subordInate pOSltIon, an Englu;h pUPll after one 
or two years' work, than I would employ a pupIl 
of the Ecole Centrale, or one of those polytecluue 
schools of the same land 

2387 That Is, assummg that in each case the 
pnpu should have had one or two yem work 1 
-Yes; or assuming that be should be a tho
roughly good pupu, I should then rather take the 
man who was SImply out of hIS tIme of pup~ 
in England than I would take one of those pupIls 
for such a subordlDate pOSItIon as I havE! named ; 
the pupu m England has aetuall" seen some kUld 
of work of the descnptlon that I sbould employ 
him m, whIch IS aD advantage to start WIth. 
But when, m after bfe, the two men came to fill 
higber situations, the EnglIsh engmeer would 
begm to feel the want of the elementary trmnmg 
very severely, and he 18 at a disadvantage as com-

,pared WIth the man abroad, in judging of new 
problems whIch come under h18 eye. 

2388 Can the EnglIshman supply that defi
ciency, 6Ild.r 80, how does Le do It"-He sue
ceeds generally by means of a very strong dose of 
common sense; the mea iu England who riae to 
high posItions m their professiOns are naturally 
men. of conSIderable .. bility and good JUdgment.. 

and these do actually supply the wan, of theore
tIcal educatIon more than anyone would d first 
tught behe .. e 

2389. Takmg the teet De quality and elteapneae 
comblDed m the work of Civu engmeenng, ho" 
would you compare the work of our engmeere m 
England WIth the work. say, of the engmeers of 
German)' 1-1 thmk thllt at the present bme there 
is very little to choose between EnglIsh and Ge~ 
man engmeers In that respect, eIther on the 8core 
of excellence or on the score of economy. As 
to France, "e are eertamly the superior For 
IDStance, m the waterworks whIch 1 had to carry 
out at the toWD of Rouen, we were able to effeot 
a consIderable saVIng and lDIprovement In the 
work a.s It "lUI proposed by the French englDeere 
of tbe PORM et Chaussees. 

2390. That wsa a work of lIl1Xed and mech .. 
mcal CIVU engIneerIng and mechanicaP-YlolSi 
lookmgto the bndges whtchare exeouted lU France, 
I thInk the work of EnglISh brld~es ,. cheaper 
and better desIgDed than the work In France. 

2391 WIth regard to GerDlBuy, yon would say 
that they are now on a level WIth WI? -Yes. 

2392. Do you attnbute the Wlprovement whIch 
has taken place JD Germany, to the much greater 
expenence whIch they have gamed of late years? 
- Y e8, up to the present tIme, or rather till 
WithIn the IJlBt few yeare, we have had almost a 
monopoly of the expenenoe whIch enabled us to 
do Wlthont any great amount of theoretIcal know
ledge, but the fOrell~l1er8 are now '{ottIng more 
Bnd more prootlCal experJence, and masmnch Be 
the Germ311 educatIon 18 excellent, and they take 
advantage of it, I thmk they have now caught 
us. 

2393 Formerly they had all the theory, wlule 
we had all the practlce?-Yee. 

2394. And now they bave all the theory. and a 
portIon of thepractJce?-Y 8e, all the theory. 
and a portIon of the practlce, but I do Dot 8ee 
how In England you are to lI1lJtate those large 
contInenta.i estabhsluneDts. I admIt thell' great 
excellence; but when I ask myself how In Eng
land we are to create such estabhslunents a8 the 
Ecole Centrale or the German polytechDic schools, 
I fad to see how It could be practlq>lly eamed 
out. FIrst of all the students are wanting; we 
have not I¥'t the young meu who are suffiCiently 
advanced JD theIr educabon to enter lucb esta
bhslunents; and secondly, we cannot find the pro
fessors, certaluly the class of meu comblDmg 
practIcal and theoretical knowled~e, such as they 
have 1U Germany, does not eXIst 1U England sa a 
class, and If It dId they would not be tempted m 
England to leave practIeal work for the moderste 
salanes winch professors must expect. 

2195 I suppose a salary of 3001 or 4001. IV 
year would be a large salary for a professor of 
mechamcal technology? - Yes, and for that 
he would have to give up almost the whole of 
hIS tIme. Many of the professors work 28 or 
30 hours IVweek at the polytechmo schools. 
Then, m adwtlon to the want of lItudents and 
the want of professors (which. perhaps, might be 
consIdered only a.temporary defiCIency), you 
have the questIOn of the very large endowments 
which would be J'eqUlred. The endowments 
whI~h are suffiCIent in Germany would not be 
suffiCIent in England; and I do not t1unk this 
country is prepared to grant the very large surna 
whIch would be requtred. Even BUppoBlDg that all 
these difficultIes were well got over. uolese we were 
prepared to abandon the puptlage system,. I do 
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not see how a young man could find time to, 
attend those specw schools If he hIlS to be a 
pupil, he must remam for two or three yea4'\! m 
the office or works, and could not find tIme for 
another three years of specllu courses 1D those 
large teaclung establIshments, and I am SUl"e he 
could not get a thorough theoretical educatIon 
WIthout the three years of lltudy, so that he 
would not be able to begm practleal lUe until 
25 years of age, wluch IS too latA) In England. 

2396 You t!unk that a man's tune IB com
mercially of too grea.t va.!ue In England to pernut 
hlB gomg through Buch a. course ?-Too great to 
allow him to pass through .. prepa.ratory course 
such as 18 requJred for the entrance examlDlltron 
A course of three relltrS' study lit the school, and 
then three years of pupllllge Without ~ .. y, but 
Jlaymg, on the contrary, a hea.vy premlUm, all 
that, I thmk, would restnct the profession to the 
very rIchest cla.ss of people. 

2397, Then, do you thmk that there IS no m
structlOn that we can gam from what IS gomg ou 
upon the continent ?-I tlunk there 18. If we 
could get students to enter upon th6lr pupilage 
as well prepared as they a.re when they enter 
on thoBe speOla.! c0urses. I thmk we should 
then get a. cla.ss of very much better engmeers, 
a class POS8CSSlDg. in fact. a.!l the theoretl-

• -cal knowledge we need. The truth IS that 
pupIlage IS WIth IlIlS pa.ra.llel to and replaces the 
.technlcal teaclung III those great. echools;. but 
whereas m those schools the men bave the ele
mentary, mathematical, ajld physIcal knowledge. 
wluch ~nables them to undelstaud what.s taught, 
eur men have 110t got that knowledge, and cannot 
apply It to the problems wluch they constantly 
lIee before theU" eyes. What I tbmk 18 wantlug 
Ill. that the pupus should be as well prepa.red tl) 
-enter an engmeer's office m England as they are 
now prepnl ed abroad to enter those la.rge poly
teohnlc schools. 

2398. You would stop. III fact. at the secondary 
'IohooU-Yes. 

2399. But rou would make that secondary 
school somethmg very dIfferent from anytlung 
wluoh e:&lsts m thlS country lD the wILy Df second
lJIry school~ ?-Yes. 

2400 Where would you find your teachers for 
those secondary sohools ?-I would get them from 
the umversltles. Those schools woUld be almost 
ent11'ely SOlen~e schools, and I t1unk we could. 
pnd men WIth theoretlcal knowledge amply 
suffiCient to teach others. Our mathematlcl8DB 
are qUIte as good as the foreign mathematICians. 

2401 But you do not know of any schools in 
England whIch would occupy that rank. do you1 
-No, pOSSibly Cheltenham may approach to It. 
and KIng's College approaches to it. but I think 
the eXILDllnatlon at Kmg's College 18 not suffi
Olently sCientlfio or suffiOiently severe At EdIn
burgh, I thInk. we sha.ll have a oourse whIch 
will fuUU thlSlurpose very fa11'ly. Weare there 
organlsmg, an we have In fact orgalllsed It two
'Year couue, at the end of wluch the students will 
have tha theoretlcal knowledge of wluch I am 
speakIng. 

2402. At what age will your young men leave 
at EdInburgh. and at what age Wlll they enter? 
-I expect them to come to me at about 16 years 
of age, and to leave at about 18 years of age. 

2403. But the teaoh'n~ m the secondary 
schools, as you have descrIbed them to us. 18 
theoretIcal ?-Yes. 

2404 The course wblch you propose to give 
0.72. 

m Echnburgh, I presume, would be partly 
theoretlca.l and partly practlcal ?-It would be 
mmost wholly theoretIcal, I tJunk the practIcal 
part should be kept m a low proportlon as 
compared WIth the theoretical part. What you 
want to glve the men IS the elementary know
ledge whIch afterward!! "they are to apply m 
practIce. You want to teach them mathe 
matws as far lUI they are reqULred to enable men 
to apply them to ordmary engIneerIDg problems 
Y Oil want to teach .them phYBlC8 and chem
IStry; and theu they want to be shown how 
that knowledge 18 to be apphed m .. certam 
number of cases. You cannot take the whole 
range of engmeermg, but Y011 -can show them, for 
mstance, how geometry 1S 3pphed 1D mechaDlcal 
drawmg. In my own course I can sbow them 
how phyBlCs and chenustry. and mathematics. are 
all apphed 1U eertaIn deiiDlte <6" .. mples I may 
take brIdges and 10CllmotJ.ves, and show the apph
catIon of sCIence to these ,examples somewhat 
fully, and then. Ii a student hlU! common sense. 
he WIll see bow those dIfFerent elements are .ap
phed m practlce to other <examples; and If we 
may draw a ceuclUSlOJl from what our men now 
de WJ.th very lIttle Iteachmg, they would he well 
able to apply -the prmc1ples we gave them to 
other thmgs as they arose In the IlOUNe of theIr 
career. 

2405. But do YIIU thmk there Is anythmg JD 
the .1nstructlon of the workshop whIch 'Would 
serve as a s1I1bstltute fer your <oourse f-~ 0, I 
thi.n.k .Jlot. 

2406 And that reowse 18 a techmcal one ?_ 
Yes. 

2407. And I suppose you would say the same 
of cheIlllca.l technology ?.:......Frobably. but I do not 
know enough of that to glve a. competent answer. 

2408. But With regard to -clm and mechamcal 
engmeermg. you are convinced that a techrucal 
course a.dded to theoretlcal 1DstrUctIon 18 Iugbly 
useful ?-Yes, a techmcal course. but not a serIes 
of techmcal courses. takmg up the whole of the 
student's time. 

2409. That techmcal course, b.owever. wlluld 
not be superfiCIal. but WQuld enter serIously mto 
eome of the 'Ulore lIDjlortant dIVISIons of mil
chmery and IClvll en~neerIng l'---<Certamly, It 
!Would not be superficia.! At 7fhe begmnmg of 
my examInatIon I obselved that there was at 
present no .means of knoWlDIl' whether an engl
lleer had profited by the time wluoh he had 
pllSsed as a pupum the CIvil engineer's offioe. or 
In a mechamoal englneer's offioe, I therefore 
t1nnk that other Unlver81tles m~ht, as the Echn
burgh U mverslty hIlS done, lDstitute a spe\llal ex
ammatIon for the 'Purpose of'glvmg a dIploma. 
whIch exammatIon should be passed by the pupIl 
after he -had served hIS time. The result of that 
would be, that the students who had really pro
fited by the tune they had passed WIth the Olvll 
englneer or the mechanIcal engmeer could come 
to the umverBlty and claim the tl"j"'ht of bemg 
exammed to test theJr profiCIency. thInk that 
exammatJ.o,n should be very sumlar 'to thosll eat
amInatIons wluch I have descrIbed aa >takmg 
plaoe at Carlsruhe, that III to say, that they 
llhould be partly theoretical and partly practical. 
I thInk that the practlcal exaDllnauon should 
COUBlSt m glVlDg the man a pIece of practIoal 
work to do, allowing !um to choose hlS own 
specw aubJect. If he choee manne engIneerm~ 
for example, glve Ium .. ~Iece of manne engl
neerIng to demgn, you nught then give Ium a 
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month to do it in, and require that the W:aw
lDgs and de81gns should be executed, say, 
In the rooms of the unlver81ty; but you 
should allow the man free access to every 
possible source of information wluch he would 
have at lus command In practlcal 1£e It 
IS nothmg short of ridiculous to shut a man 
up in a room and telllum to destgn an engmeel'o 
mg work Without the advantage of any authon
nes or books of reference when that IS a thmg 
wluch he would never be expected to do lD prac
tICal bfe, and a thmg whICh It would be fooh8h 
to do. 

2410 But I presume you would take care to 
I18certaln that the demgn \v1l8 really the student's 
own deslgn?-Yes, certamly, and I would have 
lum exammed upon It by such examiners as 
would be competent to test lus knowledG'e. I 
would cross-examine lum as to why he did tlus 
and why he did not do the other In combina
tion With tha.t practical exanIinatlon I thmk 
there ought to be a theoretlcal eXBDllnatlon, the 
object of wluch would be to show that the man, 
instead of gomg back dunn~ the time he had 
been a pupIl had progressed In theoretical know
ledge, he could scarcely, while he was actlvely 
engaged, hav~ progressed In a very large number 
of subjects, but you mIght allow hlDl to choose 
Ius own subJ ect, such as the lugher calculus or 
apphed mechamcs, or some branch of physics, 
and eXamine lum also in that. If he passed the 
two exammatlons you Dllght then gIVIf lum a 
wploma wluch would be a real certlficate that he 
was fit to ~ractice his professIOn. 

2411. Would you say that he should be matn· 
eulated in the Insntutlon wluch gave him the 
wploma ?-It has been so deClded lD Edmburgh , 
hut I think the advantage of It IS doubtful. I 
should be wsposed to allow the man to come up 
from any other Instltutlon, If he had ouly gone 
through some course of systema.tlc theoretlcal 
tr8.ImDg before entenng an englDeer's estabhsh
ment. 

2412 Or a.t all events, before he came up for 
Ius wploma ?-Yes. 

2413. ltevertlng to wha.t you said WIth refer
ence to the Government appomtments gIven to 
successful stodents at Ca.r18rube, you are aware 
that that 18 a. very small state WIth a population 
of a million and a-half, or less ?-Yes, but never
theless they do ma.na.ge to find a certain number 
of Government appoIntments as rewards for 
the men who pass the best eXlLIDmatlons, and I 
am very much afraid that unless some Inducement 
of that kInd 18 held out In thIS country, In the 
first mstance, we shall have very great drlliculty 
in filling those 'preparatorycIasses, wluch certamly 
will be established at Edlnburgh, and perhaps at 
U mverSlty College,and elsewhere,and stil grea.ter 
chfficulty m gettmg men to come up for the final 
exannnatlon. 

2414 You thmk that the POSltlons which 
pnvate enterpnse would offer, would not be a 
suffiClent mducement to men to devote themselves 
to the labour of followmg out such a course oC 
instruction ~-I tbmk It would not With regard 
to theoretical knowledge. AppOIntments In 
England a.re very seldom Indeed gIven upon the 
ground stmply ,oC theoretlcal know ledge, take 
the case of a 8lvU engmeer, he gets hI8 appOInt
ment In England generally from Ius master after 
he 18 out of his tlme, and really in BUch sub
ordlnate posItIOns 118 those a httle more or less of 

theoretIcal knowledge would not be o! much con
sequence. 

2415. Do you thInk that the gIVIng of certlLln 
Government appomtments to men wao had dlB

tlngUlshed themselves would tend to raISe the 
character of the profession 1-1 tbmk It would 
tend to 1'8.l8e the chnrscter of the profeSSIOn very 
much. What I should like would be thiS, that, BAy, 
a certam number of Government engmeenng 
appomtments in Inma sbould be gtven to euch 
estabhshments as do actually institute a metho
dical course of lDstructlon, such as I have de
scnbed. It would be necessBry, of course, that 
the Government should take means for ascertam
mg whether the exammatlon had been as strict 
as was reqUIred. I thmk they should appomt 
examIners of their own who should act along 
With the umverslty exanuners, If that were 
done, and If those appointments were not gtven 
permanently, but only temporanly, I thlDk there 
would be very httle danger that the Govern
ment would get a less instructed elase of young 
elvll engIneers than they now get. 

lt416 But you wou1d not exclude men from 
competmg who had been otherw18e Instructed 

'than at those mstltutlons, I suppose 1-1 would 
not do that new, hecause I do not tlunk we are 
prepared for It; but a.fter a certam number of. 
years 1 thmk I would reeommend tbat the gIVIng 
of the appomtments should be hmlted to men who 
had receIVed methowcal lDBtructlon at 8uch In
stltotlons 

2417. There is now an exauunatlon for en
gmeer a'ppoIntments for Inwa, 18 there not ?-t" e8, 
the engIneer appomtments for Inma. are now given 
on a coml'etltlve exammatIon, and r thmk that 
examInation IS preCISely an example of what an 
examInation ought not to be; the examlDatlon 
upon theoretlcal s11bJects, such as algebra and 
geometry, IS of the very feeblest kInd, reqUll'Ulg 
merely a httIe knowledire of plane geometry, and 
very lIttle algebra lDdeed; and then the ex
BDllDatlon upon practical 8ubJects 18 as bad upon 
qUIte other grounds. I do not know wha.t kind 
of answers they get at these examlDatIons, but I 
know that some of the questions wblch are asked 
of the students, and wInch they are reqUITed to 
answer at once, WIthout ha Vlng any means of re
ference at hand, are preClsely of such a natnre 
that If they were gtven abroad the stodent wonId 
receive a month, or perhaps two months, to an
swer them In Here, for 1D8ta.nce, IS one of the 
questlons The followlUg 18 a pra.ctlcal ap'pb
eatIon of the foregolUg question: "It 18 req ulred 
to construct pumpmg machInery, consISting ot 
two engtnes, two pumps, and two hOllers, capable 
together of forclUg 60,000 gallons of wa.ter per 
hour through 3,600 yards of 1~-lDch main, and 
Into a reservOIr 370 feet above level of water 
supply. How would you determme the wmen
Slons oC the pnnClpal parts of the maclunery "1 
Now I have no objectIon to that qUestIon, I 
object to the time allowed to answer It. There 
are questious too, wluch, If asked of me, I should 
hke to take a month to ansWllr. That 18 one of 
24 questIons winch are asked about water. Here 
are some more questions wluch, perhaps, stIli 
better illustrate the superocmJ nature of the 
answers which a.re expected, It bemg remem
bered that 49 que&t/ons a.re put, lD all, to be 
answered In a few hours WithOUt books of re
ference 1 "Descnbe bne8y the dIfferent means 
employed to Bllpply toWJIB WIth water, and gIve 
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illustrative examples." "Descnbe gravltatton 
llnd pumpmg systems, pomtmg out their com
paratIve advan~es, and state the prmolpal con
ru.tlOns and Tequlrements to, be consIdered and 
attended to In adoptmg ellDer system.". "If 
profeSSIonally employed to make a report on tins 
harbour, as to Its capabilitles, and as to the works 
necessary to render It SUItable for a naval statton 
llnd harboUl of refuge, state how you would 
proceed to make the necessary surveys, take 
soundlDgs, and reduce them to a common datum, 
ascertam the nature of the bottom, and whether 
affordlDg good anchorage; and also the dtrectlon 
of the prevmlm~ currents," &0 "Should It 
appear, on Investigatlon, that m particular states 
of the wlDd or tIde adwtlonal shelter IS reqUired 
on the outer harbour, mark on chart the pOSltlon 
where you would recommend a breakwater to 
effect thIS obJect, give a cross section of ~t, 
showlDg sea-slope or face, and specuy how you 
would make the foundations, and the character 
of the masonry you would recommend for the 
purpose Explam the nature of • purre perdue' 
foundations Havmg lmd out the breakwatet 
and other works, moluded m the foregomg quee
tlOns, pomt out what you conBlder will be the 
probable effect (u any) In altermg the eXlstlng 
condltlons of the barbour, as to the currents, and 
the deposltlon of mud and But or othel: matenal," 
&0. &0 " Descnbe and make free-hand sketches 
of the followmg forms of wTought-lron girders 
the trelhs, the warren, the tubular, and the 
BruneI gtrder Speouy whIch form would be 
most deSIrable for IndJ.a, takmg mto conslderatlon 
expense of carnage, facility of erection, or where 
skilled labour was eIther expensive or drlIicult to 
obtmn, and descnbe which of the above forms 
requU"e stagtng to get them mto pOSItion, and 
what forms can, under certmn conwtlons, be 
erected Without staglOg." It IS also worthy of 
remark, that m 1865, 1866, 1867, illustrations 
have been taken by the exammer from the 
advertlsement of the SWldale Company(Llmlted), 
whloh, perhaps, the students may consult WIth 
advantage 

2418 But I suppose the students ate only re
qUlr6d to answer a very small number of the ques
tIOns P-N 0, I thmk It lB not so at all Another 
questton at the same exammatlon lB, .. If II. landIng 
stage should be reqUired, gtve a freehllJ!d sketch 
of a Blmpleform of one, and desonbe those /It LIver
pool, or any other- well-known or Important ex
amples" Then the student lB asked to orltIolSe 
the declSlons of the Rmlway COmmISBlOners " The 
Bmlway CommIssIoners reoommended m their 
Beport that a rmlway should be carried over 
GanDish Island and across the harbour at the 
narrow entranoe by II. VIaduct, where there IS 60 
feet of water I pOint out the engtneenng drlIioul
tIllS and dlBadvantages of such II. hne, and mark 
on map where you oODBlder the best route for a 
rauway, making the embankment subserVIent for 
docks and other purposes .. 

2419. You oODBlder that the answers gIven to 
such questions as those must necessaruy be so 
superfiCIal that they would be of no value what
ever P-Of absolutel)" no value whatever, the 
Government would have an mfimtely better 
ohance of gettIng well quahfiet men for those 
appomtlnents U they eIther gave the apPomt
ments entirely to such bodies as the UnIversltles 
of Ewnburgh or Glasgow, or even Owen's Col
lege, or U not U they requU"ed In adwtlon to the 
competitive exnmmatIon that the student should 

072. 

have passed through a methowcal course of 
study 

2420 Whatever thc Government examma~lon 
mIght be P-Whatever the Government eXamI
natlon mIght be, there IS another practICal sug
gestIon whICh I would mllke as an alternatIve, 
the Government mIght very easIly allow a cer
tam number of marks to be gl\'en as gamed by 
those dIplomas, or tbey mIght allow tbe oolleges 
a certam number of nOmInations 

2421 But as we are not In the habit of rely
mg entirely on Government patronage m thIS 
country, lB there no way m which our e~:ers 
and the proprietors of our great me cal 
workshops mIght contnbute toencouraglOg a more 
extended course of SCIentIfic educatIon 1-1 thmk 
they could do It perfectly, WIthout the asBlstance 
of the Government U they chose, but It lB agalDst 
their Immewate mterests to do so, all they would 
reqUIre to do would be to mSlst that every pupIl 
who came to them and WIshed to study under 
them, should have receIved the trammg necessary 
to enable hpn to profit by practlce m theU" works, 
u engmeers would do that, no Government aF
pOlntlnents or any other appomtlnents would then 
be reqUired, and good secondary lDstructlon 
would by that means be secured, but masmuch 
as every pupu they take lB worth from 300 to 
500 gUlDeas, you cannot very well ask them to 
refuse pupIls, because they cannot spell even; 
but I thmk, perhaps, engineers IDIght be mduced 
to grant some deCIded advantage to pupus who 
were thoroughl}' trmned A leadtng engmeer 
cannot take as many pupIls as he IS asked to take, 
and u they were to show, even WIthOUt a reduc
tion of the fees, a preference for those who had 
passed good exanunattons, they would do some
thing for one of the objects of tws CommIttee, 
and If, as I hope, they would reduce the fees also 
for students who were properly prepared, they 

,would do stIll more to encourage good sCIentIfic 
educatton for England 

2422. Do you thmk that the fees to be re
ceIved from the pupus are any oonBlderatlon to 
suoh firms, for mstance, as that of Sir WIlliam 
Armstrong at ElsWlok, or Mr. WhItworth, or 
Messrs Beyer anI!. Peacook, at Manchester p
I have asked many engmeers of my acqumntanoe 
to endow my class WIth a slOgle free pupuRge, and 
I have been told With a snule, " That would cost 
us 500Z" 

2423 Is not that a proof that they set very httle 
value on the results of your teachmg?-I thmk 
It IS a proof that they set very httle value upon 
the results of any preparatory study whatever. 

2424 I suppose you would say that If a young 
man had been properly taught he ought to be of 
conSiderable value durmg ws apprentlceshlp 1-
He ought to be, but those very facts show of 
how very httle value he IS at present, the habit 
IS to count the pupils as rather a nUlSance than 
otherwIse, apart from the question of the fecs. 

2425 The employers are not convmced that 
any course of tralDlDg would make them of any 
value P-They do no.t beheve that It would make 
them of the value of 500 1. pmd down, but Imay 
add, that I have not trIed many mechanIcal engI
neers, they may pOSSIbly be m()re hberal One 
re'commendatlon that I wlBh to make IS thl8 that 
the dJ.fi'erent unIverSItIes should' organise metho
weal courses, such as we have org~sed lU Ewn
burgh, and that they should give dIplomas, be
cause, even though they had no offiCIal value, 
and were of no value for obtammg a reductlon of 
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the feell pmd WIth pllpUs, the value to • yO'llhg 
man m after Me of a certmcate of capacity would 
not be mcon81derable f..-Reverting to your ex
penence at Umveraity College, I belIeve It 18 the 
case that a.t yont own class pupds are a.wmtted 
Wlthont a.ny prehminary exammahon? - Yea l 
anybody may come that hkes; and I have thUB • 
c1aaa of young men of very nnequal abdlty, and 
I do not think that they profit very much by the 
lectures. 
" 2426-7. Do you receive a.ny remuneration from 
the colIege m &ddttJ.on to the fees whICh yon 
receive from the pnpIl? - At U ruver81ty College 
none, lind therefore It 18 my Interest to take who
liver comes At the Edmbnrgh Unlvemty, 
than~s to Sit David Baxter and the Government, 
I,tlan say boldly, and have SaId, no; I only tab 
men who hllve passed a proper matrlculatJ.on ex
aminatlon, such as would be required for medJcal 
men, at men entering for other speCIal courses. 

2428 You consider yont posltlon at Edinburgh 
more advantageous, not only to yourself, but alse 
to your class than your poslbon at Umverslty 
College?-I am convmced of It; and moreover, 
I Can gtve a mnch large! amouut of my tIme than 
I could were I dependent SImply on the fees I 
W1'th an endowment I could a.ff'ortl to gtve a. con
'8ldera.ble lImount of tune to the college, the fees 
'Would m that clISe be a secondary conSideratIOn. 

2429 Suppose that mstea.d of bemg paId by 
~apitatIon fees, you Wlil'll patd by results, would 
'You 'ConSIder that comparable to the system of 

, reoeIvmg a stIpend eIther WIth or WIthout a capt
<tatlon fee ~No, I am afraId that you CIlnnot 
'test the resruts of profeseonal teacrung sufficiently 
'Well, yolI. must be able to attract professors, if 
'Y01!l are gomg to morease this teachmg m Eng
Jand., and you would not a.ttract really competent 
'men a.t all events m the first 11l8tanoe, unless you 
bft'ered some tangIble Inducement. 

2430, You would 8a.y that payment on results 
even for secondary mstructlOn, would not supply 
'a sutH6Ient mducemenUo suca a class of teachers 
as you would requlre?-No; but With regard to 
'1mmary IDstruction, the case 18 entirely du
l'erent. 
- 2431. That is owmg, Isuppose, tothe very pea.t 
geograprucal range over whIch the instruction IS 
'8pread; and the difficulty of proVldmg any other 
'lnode of remuneration In the case of pnmary in
struction 1-Yes, u the more &d vanced pupils were 
:an to be exalDlned on one system, you would not 
'get the benefit of the mdlVldual pecubantIes of the 
professors, and I do not thlDk we ought to unitate 
the French plan of redllcmg all to one standard. 

2432 You would not &dopt the Bame unuor-
1Illty of mstrucbon In eecoudary schools, a.s you 
would m what mIght be called elementry sCIence 
'8Ohools; I mean the sCIence classes IU coIfnectlon 
'WIth Squth Kensmgton ?-No, I shonld not ap
prove of that. 

2433 With regard to the educatIon of artisans 
in theoretIcal a.ncl a.pphed science, have '/ou IU
qutred lnto the degree of IDstru.ctJon which pre
"ads upnn the contment ?-1 had occasIon to 
employ foreIgn workmen in forelgnworke abroad, 
and Enghsh workmen m Engla.nd, and I confees 
I have never been able to dtscover trus scIen~c 
or teelmtcal IDStructlon of artisans a.broad. 

2434 To what country are you now specIally 
refemng 1-Take France; Rooen, for mstance, 
and some parts of Germany; I found the pnmmy 
education of tbe Germans wae better, but there 
'Was nothmg which could be called techmcal eda-

cation a.mong the artisa.ns, and I confese I do IlO~ 
see how artlsan8 ea.n receive anr techrucal educa
tion, except what they receive In the workshop 

2435. D,d you: find that there was mu IL 
80Ienttfic mstructtOll among artIsans on the COll
tment P-I could not find It among the wor:'
people generally, ae a body; the workman. bavwg 
to Iiegtn b18 work early m bfe, haa no tiwe to !felt 
anythmg whIch could be. called BOlenttfic 1Il
structlOn. 

2436. WIth :regard to France, you would pro
bably aa.y that 8uch estahhahmenta a.s thos8 .. 
Creusot, aDd the M_agertu Imper.alu a.t Mar
seilles, &l'e exceptional i'-Yes, they a.re excep
tIonal; and I dare aal" 80methmg of the kmd 
could be found In England, speCIally protected 
by the patronage of the people 111 the netghboUJ!'o 
hood. I do not go so far as to say that lea.dJng 
a.rtlsans, dunng or after thell' apprenticeshIp, 
may not, In ntght 8chools or In Sunday 8chools, 
\cquJre such a ilegree of SCIentific InBtruction .. 
would fit them to be Inore Intelhgent workmen 
than they now are; hot I do say that workmen. 
lIS a bady, ca.n never, III my Opinion, be supposed 
to rellelve SCIentlfio Instruction. W 8 can. -how
ever, Improve our pnmary metrucbon, and make 
those men more mtelhgeut, though I thmk that 
ia the utmost we oan hope for The dtfferenClO 
between ourselves a.nd the (lOntmen! 18, not tha.t 
a.rt18ans have better teohnlcal instructlOn on tlta 
contment, but that the master8 and managel'll OlIo 
the oontment ha.ve bettl>r scientlfie 111structlOn. 

2437'. Y 011 would a.pply that equally to Pruss1llo 
Weat Germany, Bnd France 1-Yes. 

2438. With thts exceptIon, that elementary 
lDstructIon 18 mnch more a.dvanced In Germany 
than It 18 here, I supp08e?-Yes, elementary 
instruction 18 better In Germany and SWItzer
land than It 18 eIther m Fra.nce or IU England. 

2439. You would not be surprised u you 
found that the proportIOn of persons attending 
SCIence classes a.t Creosot, for matance, was onl, 
:five per cent. of the whole mass?-Not at all; It 
18 qwte what 1 should expect. I do not Bee 
how a practical knowledge of chemIstry 18 to be 
'Of nse to workmen who a.re emplored to carry 
'Out ma.nnfactunng processes. It 18 lmpbs81ble 
that t,hey ean have 'Buch a knowledge of the 
theory of chelDl8try as would enable them to 
alter or modtfy the processes 1D &Ily way; and I 
lIhould thlUk a httle knowledge would be almost 
objectionable If they were allowed to use It for 
lIuch a purpose. 

2440. Yon would 88.y, at all events, that the 
same amonnt of knowledge possessed by the 
manager of the works would be very much more 
usefuP-Yes, because he could a.pply It. 

2441. If the State prud for the mstructJon of 
-a.rttsans, or of masters and managp.1'8, you would 
rather It paId for the instructIOn Of the ma.nage1'll 
than for the mstructlon of the workmen ?-Yee, 
certalnly, for that land of knowledge. 

2442 From that point of VIew you would 88.y 
that the system of scIence classes 811 established 
in counectlon WIth Sooth Kensmgton was begtn
mng a.t the wrong end 7_1 flunl< It 18 begtDrung 
at the wrong end. I do not at all WlBa to do 
lI_y WIth tnose elasees, beeause every lund of 
mstructton that oan be gtven has a value of Ita 
own; but If there 18 a.ny dJff'erenee between our
selves and the eontment wlth regard to scientitie 
teacrung It 18 m the opper ela.sees and not In the 
lower c1asees. 

2443. But do you not tlunk that the scnentlJic 
tea.chmg 
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teachmg of the lower classes ~ght be useful as a. 
stlDlulus to the upper classes1-PerhapSltmlght, 
but l am entirely sceptuial WIth regard to the 
possIbilIty of glvmg any general sCIentIfic teach
mg to the lower classes. WIth regard to teacwng 
artisans, I should hke to SIo/ that If nIght plasses 
were estabhshed WIth competent men tea.clung 
them, I have np doubt a certllin pOl'tlon of artlslm 
students m!ght and would attend them WIth ad
vantage. I suggested to a trades unIon, of j}ar
penterll, tbe weH-known amalgamated sOCIety "If 
carpenters, that they should estabhsh such classes, 
IIlld tbey have already estabhshed a cl,ass of up
wards of 100 m Manchester, II cl,ass !If 100 m 
one part of London, and II small class .us<l at 
HammersmIth. I have very httlQ doubt that 
theT will estabbsh more classes; they appomt 
theIr own teachers, the crnef dUlioulty they have 
met WIth has been In findmg rooms; It does seem 
tQ me that a very proper expendlturli WIght be 
made m grantlng some asslsqmce m payment for 
rooms for classea ,of artlllans who hllA orglllllsed 
themselves In that way. 

2444. Mr Bru~] These are eveDlng olasses, I 
suppose 1-Yes. 

2445 Very Similar to the Government sCIence 
classes, I suppose 1-Yes, but the men say tha.t 
they prefer not belOg put SIde by SIde WIth boys, 
and they prefer managlOg the c1asself in thew 
own way and dresslOg as they please; they hke 
to be where their peoulIarltles of language and 
manner are not subjects of ndlcule to lads of other 
classes of sOCIety whCl may happen to be better 
educated than themselves 

2446 Lord Fredertck Cauendt8h.] I thmk you 
stated you conSidered It would be unadVIsable to 
adopt the contlnental system, and that all we can 
hope to d" WIth reference to sCIentIfic education 
18, that the pupIls should be enabled to come 
better pr<!pared 1-Yes 

2447 Do you not tlunk It would he possihle 
that whIle those pupus were attendtng the work
.shops they should also attend lectutes by first 
rate professors, such as those at Jermyn-street? 
'-There are very_great dlfficultles lU the way of 
theIr domg so WIth CIVil engineers the lads 
are very seldom for a long tlme in one place; 
they are Bent about the country to ddferent 
works, and, m fact, they are best employed when 
'the)' are sent about in that way. As to mecha
meal en~meers they have such hard physical 
work durmg the day that they are very httle In
chned to attend lectures at mgh t, though one 
may hope that a certam number of them would 
always be found wbo would do so The examI
nation whloh I propose to open for them at the 
~nd of their term of pup!1age would serve as an 
Inducement to them to attend such classes. 

2448. Do you tlunk that It would be a great 
advantage ,to have sClenu/ic lectures gIven 1U the 
great centres of mdustry, such as Birmingham 
and Manchester1-Yes, but I should very much 
prefer SClence olasses at whIch pupus were fOlced 
to attend and take notes, and afterwards pass a 
(lertun amount of eXlUIl1natlon. 

2449. You would consider, I suptJose. that an 
engmepr who charged 500 L for recelVlDg a pupu 
would not work the pupu so bard at any prao. 
heal duues of hiS profeSSIon as to take up all his 
energy?-The mechlmleal engmeer does so, be
Clause m that case It all depends on the foreman 
rather than on the Ill¥ter, and the foreman gene
rally manages to tire the pupil out m the COUNe 
of the day, but the emI engmeers send th ... 
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pupds aU about the country, and they are of tell 
very Idlp 

2450. But, no doubt, arrangements might b€ 
made that there should be suffiCIent tlme gIven 
theQ;l for attenwllg classes where they mtght re
ceIve sClentlfic mstructlon 1-No doubt 

2451 Mr Lowther] I thlOl< you stated that 
you bad been employed on some works in Ger
many, will you kmdly st/l,te what works they 
were 1-1 ouly surveyed some roads and rauwRfs 
m Saxony, and 1 have beell engagecl on tele
grapwc work In the north 

2452. HavlI you Vlllited any of the ia,rge SCleIl
tIfi.!1 schQols m Saxony~~NQ, 1 saw MI:..llan
mann's estabhslunent at Chemmtz 

2453. An you q,ware that there IS 11) Germany 
a lond of club IltgamSeQ by the workxnen ~n whIch 
IectllEes OIl ~clentlfio sLlbJeClt& are glven,?~NO-, 
I was not aware of that 

2454 You stated, I twnk, that the pupli2 ~11-
tendtng some of the estabhshments whICh !yOU 
were m were I)ot allowed to )Xlake sketches of 
.lUaChmery ? ---J uat so. 

2455. Why was that 1- Each manufacturer 
tlunks ,that he makes _ the best ma.cwIlery m the 
world, and that copylOg hIS I1)acwnes l,8 a.Cll a<lf; 
.of pIracy. I thmk, myself, that thll restflct)O'l1 
IS ~lwculo1ils. If for no other reason., for tws, 
namely, that the macl!mes Can be copIed by allY 
one as soon as they leave ,the manufactory. 

2456 Notlung cal) hI! kep~ secret1~Nothlng 
can be k<!p~ secret 

2457 Will you state what amount of premlUlll 
was pRld by the pupIls attendlng that estabhsh
ment 1-Mr FalrbRlrn's pupils pRld 3001. eaell, 
Messrs. Penn's 400 1., I thmk. 

2458 Mr Grave.] What do the 'pupils pay 
when they are at the Ponts et Chaus~.s 1-They 
e!o not pay at the Ponts Bt ClI4U3ee. They are 
paid, for they receive 721 a..year; but at the 
PolytechDlque they pay 401 a..year, and they 
have also to find theIr oudit, whIch amounts til 
241. Each student costs the State about as 
much more, so that each student may be eUF
posed to pay about half hIS board there At the 
Pont. Bt Cliausees, beSIdes the 72 1 a-year, the 
students get t heIr expenses ~hen they are travel
Img on One of those missIOns 

2459 Mr Lowther] At the Ecole Centrale, 
where forelgnels ale admItted, are there any 
Enghslunen 1 - None; 1 beheve It is because 
they cannot past the entrance exammatlon, but 
there have been Englislunen there, and there was 
one Amenlan ~ 

2460. SIr Charles Lanyon 1 Do not you thmk 
those pupils, both lII, ClVtl englOeerlnO' and 
mechlllllcal engmeermg, would be capa'ble of 
hIgher work. If they were better prepared before 
they entered the cngmeer's office ?-Yes, that 
111 the very gIst of my recommendatlons, and u 
we get tj:Iat, I thlOk we need not have those 
large schools, such as they have on the contlnent. 
.All we want IS to see that the pupus are equally 
well prepared 

2461. Mr Read] You stated that you con
Bldered the pnmary educatlon. of the labounng 
classes 1U SlVltzerianQ ane! PrussIa hetter than It 
is In England 1-1 do 

2462. Does the same observatlou apply to the 
prImary education of the mIddle classes' - I 
hardly know, but I should thmk not. 

2463. '\v ould ;you not thmk one of the g'!"eatest 
drawbacks to SCIentIfic educaLQn lU EnQ:1and 18 

the Dllserable st.lte ~fprlmary educatlon generally 
B 4 gIven 

PIOfeslfOl' 
F Jenkm. 

1+ May 
1868. 



Professor 
F.Jll1Ikln 

14- May 
1868 

136 HINUTES OF EVIDENCE TUEN BEFORR THE 

given In IIl1ddle.class school. lit England?
Under the name of prllnary schools, we are 
speakmg of two dtfferent things; I do t1unk 
tbat the sCIentIfic educatIon gxven In Illlddle
class acbools In England 18 exceedmgly bad, and 
much worse tban It 18 In Germany 

2464 Wltb regard to tin. very excellent 
sCIentIfic educatIon whIch you say IS gwen abroad', 
has It any partIcular apphcatIon to agnculture, 
besIdes that one Instance wluch you gave, in 
wblcb the WInes were analysed?-They have an 
agncultural department at one or two of the large 
schools, eS'pecmlly at Carlsruhe, wbere they gxve 
dtplomas m agnculture 1 do not know what 
the success of those schools is 

2465 Can you gIve us any Idea of what par
tIcular 8Clences are taught m those departments 1 
-I can gIve a lIst of the SCIences, a lIst wluch 
would certamly surpriSe any Enghsh farmer; It 
includes plane trIgonometry, the elemente of me
chanics and mmeralogy, geology, botany, botanI
cal excursIons, zoology, exvenmental phymcs, 
and there lB an exammatIon m phYSICS and che
mIstry In general. That IS for the first year. 

2466. Mr' Bruce] But I suppose tblS is rather 
fo~ the tramlng of men who are afterwards them
selves to teach, than for the trainmg of mere 
practIcala?,cultUrt8ts?-No, I read In the pro
~ramme tnat tins school of agnculture has for 
Its obJect the gxvmg to those young men, who are 
to devote themselves to agncultural bUBlUess, a 
really sClentlfic baSIS of knowledge 10 theIr call
mgs, to gxve to practIcally mstructed farmers 
a possibility of becoming well grounded m sCIence. 
And then, also, to teach men who expect to be 
connected WIth the admlUlstratIon the pnnClples 
of ratlonal farmmg Those three are the ob
Jects 

2467. 1 thlUk you stated that there was very 
supenor drawmg 10 the schools m France?
There ,s very goo<l drawmg done at the Ecole Bt 
Mcolas, by lads of 14 or 15, but the magmficent 
drawmg, wluch 1 saw at Chalons, was done by 
young men of 17 or 18 years of age. 

246@ Mr. Bead] How old do you tIunk a 
boy should be before he was taught the elements 
of boear drawmg ?~I think he may very well 
begm at 12. but, WIth freehand drawmg, he may 
begm much earher. before 12, however, he could 
hardly acqUIre the necessary geometrtcal know
ledge for bnear drawmg 

2469 Cha.rman] Should you be sUrprIsed to 
hear that they begot mechamcal draWIn"" at the 
Ecole St N.eo/as at 10 years of age ?-H that IS 
so, 1 stand corrected, 

2470 Mr .Retul.] Do you t1unk that any 
neglect of the study of drawmg In early years 
can be made up by after lDstructlon ?-I t1unk 
It lB very deBlrBble that drawmg should bl> tau~ht 
very voung. and that IS the only exceptlon which 
I would make as to gxvmg techmcal knowledge 
to artisan. 

2471 Mr. McLagan.] 1 thmk you stated 
that you were al,pomted professor of CIVIl en
gmeenng at the UwverBlty of Edmburgh 1-
Yes 

2472 Are you aware that there IS an agrICul
tural dIploma gxven In Scotland ?-Ycs; that 
was arranged at the same time as my own 
diploma. 

2473. Are you aware that there have been for 
some years agncultural diplomas given by the 
lhghland and AplCultnral SOCIety of Scotland? 
-1 heard so in Ldmburgh. 

2474. And that the subjects wluch you men-

tloned are tbe subjects 10 winch the candtJates 
are e~'mmed ?-That I dtd not know. 

2475. You are not aware that some of the most 
celebrated farmers of England have gone up to 
that eXallllnatlon, aud taken those diplomas 1-1 
am very glad to hear of It. 

2476. Have you ever eXBmmed the schools in 
the nerth of Italy1-Not SlDoe I took my OWB 
degree there. 

2477. Are vou aware that there IS au agncul
tural school eatabh.hed m the neighbourhood of 
Plsa?-No. 

2478 In which all the branches of education 
wluch you mentloned, &l'e taught to gentlemen 
who &l'e to practlce agnculture, and CIvIl engx
neer1Og?-1 dtd not know that, but 1 Bee no 
reason why gentlemen who can afford to pay for 
a hberal educatlon, and afterw&I'ds mtend re
Bldmg on their estates, should not learn those 
tbmgs whIch would be an excellent edncation for 
country gentlemen 

2479. You stated that there were chplob1811 ill 
agnculture gxven at Carlsruhe 1-Yes. 

2480. You stated also that the Government 
encouraged SCIentific mstructIon m other pro
fesslons, can you state whether It is encou
raged 10 agrIculture 1 - I chd Dot ask any 
questlons about that, but 1 should tIunk It was, 
because one of the cluef objects of the InstltutJOJl 
lB to teach officml knowledge wluch would be 
found useful for Government purposes In agn
cultural dlStncts. 

2481. Are you aware whether, 10 Carlsrulte, 
there IS any specIal officer of tbe Government 
who takes charge of agncultural matters ?-I do 
not know 

2482 1 tlnnk you said you dtd not see how it 
was 'pOSSIble that artIsans, 10 thIS country, should 
receIve tecbUlcaJ sClenbfic knowledj::e ?-Yes. 

2483 But I su:ppose you thmk It lB qUite pos
Sible that they mIght receive elementary SCIen
tlfic knowledge 10 elementary schools 1-Very 
elementary. . 

2484 Such elementary knowledge as would 
be of use to them 7-1 should be very Borry to 
see 10 elementary schools an]' attempt made 
to teach phySICS or chemiStry. 1 t1unk up to the 
age at wluch an artI.an or labourer must leave 
school, he has enou~h to do 10 learnmg to read 
and wnte, und to calculate WIth a httle facilityt 
and perhaps to draw, and have some shght know
ledge of elementary geometry; beyond that, I 
thmk, It ought not to go. _ 

2485. Do you not tlunk It would be pOSSible, 
for 1Oetance, tbat 1abourer. shonld receive Be> 
much 1I8eiul SCIentIfic informatIOn as to know 
how to venttlste theIr houses properly?-No; I 
do not thmk so. 

2486. 1 tbmk yon stated that you had em
ployed both bere and on the continent, Enghsh 
labourers and continental labourers, dId yOll 
find the labonrers on the contInent were better 
educated than the Enghsh labourers ?-Ouly in 
Germany 

2487 DId you find they were better workmen, 
for lOstancc ?-No 

2488 Yon found that you could get through. 
as much work 1I1th the Enghsh labourer as w,th 
the Gennan lab"urer?-It may be preJudIce. 
but 1 tlunk the Enghsh labourer IS the best 
workmen there is. 

2489. DId you find the Enfhsh labourers as 
intelligent as foreJg1llabourers -1118e the word 
"labourer," to B1ca1iJfy the lower class of unskllied 
workmen; I do not tlunk they are partIcularly 

Intelligent 
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mtelligent Ul England; 1 do not tlunk theIr 
standard of culture vanes very much m ddFerent 
parts of Europe; but the Enghsh mechanic or 
skuled workman IS, I thInk, as mtelhgent a man 
of hIS class as you conld meet WIth anywhere. 

2490 Mr Bazlt!J J Although the students m 
engmeenng estabhshments are not allowed to 
eketch or copy the englDeenng works whIoh are 
before them, do they not keep pnvate text books 
In whIch they reeord from day to day what has 
been placed under theIr InSpectIon, and do they 
not make prIvate sketches for theIr own use ?
The better class of puptls do take notes, but If 
tltey were oaught makmg sketches they would 
be very sharply reproved for It. 

2491 What 1 am s'pea.ktng of IS makmg 
sketches from memory, In theIr own rooms?
We used to do that surreptItIously, but we were 
hable to be well blown np for It, If we were 
oaught 

2492 You thInk students In engmeenng esta.
blIshments learn melre perhaps out of the teach
Ing or trammg they gtve themselves, than they 
do from any knowledge oonveyed to them by theIr 
em{'loyers?-They owe absolutely nothing to, 
theIr employers, exoept penmsslon to be present 
in the workshops 

2493 Then would you really say that the 
efforts of the students at self-Improvement were 
much more llDportant than the amount of scho
lastiC mstructlOn, such as IS afforded them in 
those estabhshments ?-1 do thtnk that the sys
tem of pupIlage 18 better adapted to produce good 
engmeers, prOVIded they were properly tramed 
before they began, than any merely scholastIc 
educatIon 

2494. What proporoon of the youn~ men In 
those estabhshments succeed m becommg efli.., 
elent engmeers ?-1 have been told that 75 per 
cent. of the young men In such establIshments 
do not attaIn any cons.tderable proficiency, should 
you thInk that IS anythmg like a correct estI
mate ?-1 should say that 75 per cent. of them 
waste theIr tIme, and the worst IS thts, that when 
they g've up the profeSSion of engmeenng they 
find that they have reoelved no InstructIon wmch 
:fits them for anythtng else, but supposmg a mau 
had goue through a course of sohool trammg, 
a.nd dId not prosecute hIS profeSSion, then the 
general Infonnatlon whIoh he had received would 
be useful to btm as a manufacturer, or In other 
posItIons m lIfe. 

2495. You have been employed m France and 
Gennany, have you not?-Yes 

2496. DId you owe that employment to any 
personal favour, or to your repute for skill and 
knowledge 1-1 owed that employment to my 
connectIOn WIth men who happened to have capI
ta! m London. An engmeer m England does 
not now, exoept In rare mstances, owe hIs em
ployment to any special knowledge, but to con
neotIons whIoh he has fonned WIth men who find 
the money, of course, that connectIon depends' to 
Bome elltent on hIs merIt, but rather on hIs ment 
as a man of busmess, and on hIs general ability, 
than on hIs SClenofio knowledge 

2497 And yet you thInk that those engmeers 
are practIcally more effiCIent professional men 
than the engmeers who have reoelved thts very 
hIgh mental culture m the sohools of France P
Yea, as to the schools of Franoe j but as to the 
schools of Germany, It is ddFerent. The young 
mau, after he leaves those sehools, has at first no 
advantage over the young Enghshman, who has 
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receIved no such trammg, because the foreIgner 
has not the practIcal li:nowledge of the young 
EnglIshman, but m after lIfe I thInk the two 
men are equal. ' 

2498 What ~e should you suppose a man 
would be accomplished and effiCIent m all those 
hIgh requlSltIons whIch you have been descl'lbmlJ' 
my reference now bemg to the completIon of his 
studtes ?-At ZurICh, and Carlsruhe, and the 
Ecole Centrale, he completes hI. studtes at from 
21 to 22 years of age, or perhaps 23 years of age, 
at the Ponts .t C11UJU8sees, he does not complete 
hIs studIes ttll he 18 25 years of age 

2499 Then you wonld say It was ImpOSSible 
to get the mIddle class of thts country to devou: 
that amonnt of time whIch would be neoessary 
for reachIng these hIgh attamments ?-Yes, In 
addtfIon to the pnvtlege, 1 have already SRId so. 

2500. Mr Dazon ] 1 thmk you stated that 
those premIated pupus m such estabhshments as 
Penn's, were no better off than the common 
apprentJ.~es m the same estabhshtuent 1-In my 
opmton, certa.mly not, except that they have the 
entry of the drawmg-office for some tlme m theIr 
pupilage, that IS ili~nEriVIlege wmch they pos
sess, and I do not It IS the most valuable 
pnVIlege they could have 

2501 But do not they have a great V&r1ety of 
opportnmty gIven to them In changes from work~ 
shop to workshop ?-They do pass from workshop 
to workshop, whIch IS an advantage, but when. 
they are 1D those shops they get very lufenor 
work to do- as compared WIth the work whIch 18 

done by the apprentloes. 
2502. The ordtnary apprentIces get what we 

may call a more teachIng class of work to do than 
the pupils?-Yes 

2503 Do you happen to know what salarIes 
are usually gamed by those verywell educated gen
tlemen who, m France, have passed through the 
Ponts, et Cllaussies 1-Y es, an ordInary engineer 
of the thtrd class gets about 100 1. a-year for 
three years, WIth the prospect of gammg 140 1. 
a-year. The men then pass on to the second 
and third class, where the posItIon lit worth per
haps 200 I. a-year, then we come to the :first 
class, of whom there are about forty, and that POBl
tIon would be worth about 300 I a-year Then we 
have the ChIef Engmeer, 1D the :first place, and 
the Inspector General m the second place, and 
there 18 a regular senes of promopons, Just as 
there IS In the artIllery, and when a man gets 
Into that. rank he attams a post worth perhaps 
800 1. a-year But then they are allowed to act 
as consultmg engIneers, and are employed a good 
dea1m arb,tratIon cases, and m expert cases, and 
from those dtfferent sources they may, If they get 
on In hfe, mcrease theIr Income consIderably; 
but the "maxImum that 1 have heard named as 
earned by anyone person was 4,000 la-year • 
by unItIng pnvate practice WIth theIr Govern
JDent practIce men may make as much as that, 
in the very hIghest p081tIons 

2504. Do all of those students become Govern
ment employ6s ?-Yes, a small number of them 
take CIvil plaoes, others get mto the State facto
rles, after all thts hIgh mathematIcal trRInmg they 
go to look after manufactones of gunpowder and 
saltpetre, and telegraph estabhshments, one man 
becomes a hydrogr&{'hIc engmeer, and one goes 
mto the naval COlDDll88Rl'lat. Those are all CIVIl 
places, whIch are better than military places. 
Then comes the staff of engmeers of artIllery, 
the marme arttllery, and the naval officers 

S 2505 1 suppose 
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2505. I 8Uppose the great bulk of those stu
dente would never get a salary eltceedmg 400L 
or 500 I. a-year 1-1 thInk not. 

2506 SU" Charles Lanyon.] Do these men me 
by ment or by semonty 1'-Almost entirely by 
semonty; Jt J8 80 m the mam, I know; they 
naturally fall Jnto pOSltlOn8 of routme, and a; 
large portion of them neglect theIr sCIentIfic 
IIttammente, and become mere adm.trustratIve 
officel'll 

2507. Do those students who have passed 
through the Ecole Centrale u8uually enter ma
nufactunng estabhshments 1-Cmefly flO 

2508 Do they usually become masters, or only 
managers 1-A large portIon of them are masters; 
anothe'llortlon become managers; there IS strong 
evIdence to show that they do get these POSItIOns. 

2509 And I suppose that these pOBltIons are 
lucratIve III France 1-1 shonld thmk that they 
were lucratIve 

2/HO Can you acconnt for the Government of 
SWItzerland contmWng to support thls U mver81ty 
when only tW0-fiftbs of the studeuts are SWISS? 
-Upon the baSIS of our Enghsh Jdeas, I cannot 
account for It, but the SWISS do attach extremely 
hIgh value to educatIon, they think the success 
of theIr manufactures depends on theU" hIgh 
trammg of the masters, and even of the subor
dmatell', and that these educatIonal estabhsbments 
help the State so much that It IS worth theIr 
whIle to pay for them; the tmng bemg once 
estabhshed for their own suhJects, tliey thmk It IS 
WIser to allow the students to come from abroad, 
aB they do not entau much addJtIOnai expense. 

.2511 And you thmk that IS wise pohcy m an 
economlcal pomt of Vlew?-Y es, I should tbJnk 
those students were worth more than ten tmles, 
the money spent upon them. 

2512 Is that pohcy adopted lD any other 
tlOuntnEs beSIdes SWitzerland m the Government 
schools 1~In Germany certamIy, and 111 France, 
at the Polytechmque, they do not lD the Ecole 
Centrale. 

2513 Only that m those cases, I suppose, the 
number of foreign students 18 not so greati>-At 
Carlsmhe a large proportion of the students do 
not l:>elong to the Grand Duchy of Baden. Out 
of 451 students, only 201 belonged to Baden, 
f> to Amenca, 27 to Bavana, and a to England, 
though they were not really Englisbmen, 5 were 
Frenchmen, 9 came from Hesse, 1 from Hollandr 
111 from North Germany, 21 from Austna, 11 
from Polland, 39 from RUSSIa, 15 from SWitzer
land, 2 from Hnngary, and 1 from Wurtembmgh. 

2514 Do ton know whether m any of the 
educatIOnal estabhshments of England, connected 
WIth, or l?artlally supported by the State, there 18 

an.y restrIctIon placed With regard to the admIS
sIOn of foreigners 1-1 do not know, llertJunly 
there has been no restrIctIon placed on any 
foreigner commg to Ethnburgh, and followmg my 
course, altbough tbe endowment IS gtven by the 
Government.. 

2515 ('ha.rman] With regard to the school 
of Naval .Architecture, lS not speCIal permlBSlon 
requIred to attend the comses there ?-1 do not 
know 

25]6 Mr. Ahroyd.] Will you kmdly aefine 
teehmcalmstrnctton, as separate and dIstmct from 
sClentJfic mstrnctlOJJ. P-I should flay that tech
nICal m8tl'Uctton meant sC1entIfio mstructlon, 
Wlth the addItIon of a small porlIon of apphed 
SCience, SClence apphed to the spee1s.l profeB8lOn 
wmch the man mteiuled to follow, m fact; teeh-

mcal lDstructlon in the main. is identicml With 
sCIentIfic mstructIoD. 

2517. Would you not rather consider techniral 
mstruotlOn lUll the metruotIon to be denved UIlIIl 

the workshop 1-0f course, It aU turns upon 1 'Ie 
use you make of the "'ord, but if the word 1I111u<1 
In thllt war, then I think teohmeal lIIstruotlun, 
should not be gIven in schools at oJl. 

2518. Referrmg to your own case as a pre
mlated pnpu under Mr Fl1ll'blllrn, did you go to 
that establishment to &C<\uU"e techD.1cml skUl, or to 
perfect yourself lD englIleenng 1-1 went there 
to attam techmcal skill. 

2519 The artisan apprentIoes, lD 8uch piacesl 
are paId some small wages, are they not 1-They 
recel~e wages. I may say that I wish the a~ 
prentIceslup 818tem were general in all trades I 
tbJnk that art1S&D8 who cIo serve their tIme &II 
apprentIces, receIve a better technical educatIon, 
In the sense m wmch you employ the word, thau 
those who are not apprentIces, but who work 
only for such wages as they can get, and go where 
they pleBSe. 

2520. Will you let me ask you whether ap
prentIced artIsans do not receive a more perfeot , 
tecbJucal educatlon than the articled puplls?
They do m that sense, the term techmoal edu
catIon 1lI a word which 1 am 80rry to Bee intro
duced, because it can be used In the sense of, 
learmng a busmess, and also m the sense of 
gettmg SCientIfic knowledge. 

2521 May I ask what premlum was pai!l WIth 
you 1-1 tbmk It was 300 I.; but I belIeve the, 
prennums Blnee then have nsen allover the, 
country, and that now It 18 400 E. or liOO I. 

2522 You say that you had a fellow pupil who, 
had receIved b,S educatIon at Kmg's Colle~e,and 
had receIved some tecbJucai educatJon m the 
workshop 1-- Yes 

2523. But I tbJnk you said that he had no 
great advantage over you '-It gave him SIX 
months start.' , 

2524 And then you overtook mm, I suppose? 
-No, he was su: mOllths In advance of me all 
the way. At the end of the tIme he was a bet
te~ workman 

2525. W ouId you r.ecommend that workshops 
shonld be Jntroduced, mto our scholBStlo esta
bhsbments ?-At such a place as Kmg's Collelf8, 
1 thmk the workshop 18 a usefal adjunct, not In.
dIspensable, but useful. 'I tbJnk It 18 very popu
lar With the students, and Jt doe8 give them II 
oert&tn educatIOn, undoubtedly. 

2526 As a general rule, you wonld eay that a 
man might acqwre that kmd of practIcal know
ledge better m a workshop than in a school or ' 
college ?-Yes, far better, even If he gets a httle 
In a school he must acqUIre b18 chIef trammg m 
a real workshop afterwards. 

2527 W o\,Id yon not tbmk that fo~ a.ny man 
to nee m any profeSSIOn he mUllt acqUll"e both 
tecbJncal and sClentlfio knowled~e?-No, I think 
that a. man very often does me In England With
out pOBS6S810g acrentrlic knowledge. 

2528. But must he not possess that knowledge 
In order to attam eminence m hls plOfes.lOn?
We have had emment men m England who pos
sessed no SCIentIfic knowledge 

25.!9 But dJd they not acqmre the SCIentific 
knowledge later en 1:D tbell" careel', though the., 
had not acqUIred It lD early hie 1-There have 
been ennnent engmeers gwltlesa of algebra. 

2530 But have they been gwltless of applied 
mechamca?-We have had such men who could 

Dot 
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not calculate tl,1e strain on any portIOn of a ma
clune, they have acqUired mechaDlCs as an art, 
not as a sCIence 

2531. But!D many of our large works at tbe 
present tIme, I presume the heads of the e .... 
tabhshment, when they advanced a young man 
10 the estabhshment, would !DSISt on hIS bavmg 
some sCIentific knowledge ?-;No, I do not t1unk 
so. 

2532 WIth respect to the Ecole Centrale, at 
Pam, that scbool was founded ongtnally by pn
vate mdlVlduals. was .t not ?-Yes 

2533. Bnt in time It was absorbed by the 
State?-Yes 

2534 .And It 18 really now one of the model 
schools ?-It IS 'l.Ulte one of the model schools. 

2535. I thmk m what you saId of the branches 
IJf educatIOn carrIed on there, there was no ",lin> 
Slon to agrIculture, I thmk the subJects are, ap
phed mechruucs, the canstructIon and erectIon of 
machmery, analytlcaJ. mdustnal, agrIcultural 
ohemlstry, CIVIl engmeermg, natural phuoBophy, 
m~tallUlgy, mIneralogy, geology, andmmmg?
No, that IS not qUlte correct, the Bub-dIVlSIOnS 
whlOh I gave are the sub WVISIOnS whICh are re
cogUlsed, there are four great SUb-wvlslons first 
come the mechaUlclaDS, but thus not appbed me
chamcs, that means teachmg mechaDlcal engmeer. 
mg. then there are the. coustrwltors, I thmk. that 
COJresponds more nearly to what we should call 
bUIlders, It IS a kmd of second-rate archItectural 
lllStruCtJOI1l; those archItects are not arclutects III 
the sen_e which would be recognIsed at the Ecole 
des Beaux Arts 

253b. Then come the metallurgISts ?-.And 
then come the chemISts Now, III the course of 
teaclun~ these four dlStlJlct dJ VISIons, severaJ. Qf 
the subJects which you name are taught, but they 
are not the sub-wvlSlons of the school Itself 

2531 W.th regard to the results of the teach
mg at the Ecole Centrale, I hl've a return here 
whIch you WIll prob",bly be able to veruy. 
" .Amongst 2,000 young men who have left tlus 
8chool the career of 1,394 has been recently 
traced, and the ISsue was tlus 247 had wed, 
whue of the others 480 were englJleers or sups
nor officers of rrulways; 54 were mechamcal 
engtneers, 124 lI'On masters, 280 manufactures 
of oonslderable emmence, li5 were archItects; 
35 contractors for publIc works, and 42 profes
sors of the applIed SClenOOs. The rest ruled 
honourable posts m trade or III the servIce of the 
French and foreIgn Governments ,. It then goes 
on to say, " The names of some of the en~lJleers 
and manufacturers lire WIdely known." Va you 
not thlJlk these resulte seem to be exceedIngly 
satJ.factory?-Exceedmgly. 

2538 So that the Ecole Centrale has really 
done Its work, and done It well ?-.AdmJrll.bly;. 

2539 With regard to provlJlClal techDlcal 
IIchools, you were Baymg somethmg, I thmk, 
about the Ecole de. Arts .c M'hen at Chalone" 
.Au, and .Angers, dul I understand you not 
to express a very favourable OplJllon of these 
schools? - The teachlDg 18 very well done 
there, hut the expenses 18 great for the results 
obtained. The school at Chalons costs the Go
vernment 8,0001. a. vear, and I tlunk It takes 
about 100 pupIls annually, of whom ouly 9. small 
I'roporflon enter works of any kmd .A conSI
derable number hecommg draughtsmen and en
glilVere, and followlJlg such tradl's and bUSlllesses 
as, I tlllnk, dG nG' m anyway need GGvernment 
support, and even WIth regard to :those who do 

072. 

go mto posItions lD works, I thmk we have no 
data to show what proportion of them become 
foremen. or whether they become valuable fore
men. 

2540 Do you know anythmg about the Mu!" 
house School ?-I know nothmg about It. 

2541 Or of the school at LylJJls ?-It Ie a school 
of the same kmd as the Ecok Centrale m Pans, 
and, r.erhaps, a lIttle .menor, bemg a provlllcIa.! 
schoo, at whIch they would not be able to com
mand the same professors 

2542. Do you know anythmg of the achJJolllt 
Chemmtz ?-No 

2543 You expressed an; opmlon that sClentlfil! 
)nstructJon to artIsans was of very lIttle use to 
them, I thmk ?-I t1unk such educatwn as theY' 
could pOSSibly get m the time they could de,ote 
to it would be of very I1ttle use 

2544. You made, all exception lJl f'avou~ 'of' 
'IlIgb~ classes, dId you noH-Yes. 

2545 You arll doubtless aware that In the 
North of England there are many Illstances of 
evenmg classes bemg carrIed out III connectIon 
WIth day schools ?-Yes I should lIke to see 
IlIght classes very largely extended I know 
there 18 a very large number of adults among 
artJsalls whll) would gladly take advantage of 
them, When I saJd that artisans, as a body, could 
not reqUlre much sc~enhfie knowledge at school, 
I was speakmg Qf artJsans as a class, but no 
doubt a certam hmlted number of them could 
attam such an amount. of SCIentific knowledge as 
would entitle them to reC61ve advancement as fore
men, and that mstructlon the)" would probably 
get III nIght classes,. or even 1Il Sunday classes, If 
ou,r EnglIsh Ideas perDlltted Sunday lIlstruct.on 
1Il sCIence 

2546 I thInk yQU stated that adults obJected 
to beIng claSSIfied wlthjuJllors?-Yes 

2547 .Are you aware that that dIfficulty 18 

got rId of nt the worIung men's college at HalJ., 
fax, by dIVldmg the students Into two classes, 
those of .. ~es between. 13 and 18, formmg the 
JnDlor wVlslon, and those above l8 years c,f age 
formmg the senw wVlBlon, that would obVIate 
the dllhculty you speak of?-No doubt. 

2548. Take the case of a workman who acts 
as foreman III a dyemg estabhshment, do not YOIl 
thmk there are mstancea where men of that class 
attendmg chemICal classes m the eveDlng, attaIn 
such an amount of SCIentific knowledge as must 
be of ~reat value to them, and enable them to 
take hIgher posts m such works ?-I should hke 
to hear tbe opIDlon of the managers of the works 
upon that pomt. It seems to me very doubtful 
whether such a man could attaIn a knowledge of 
ohemlstry as would make hIm more valuable 

2.549. Cka.rman.] You would, however, con
SIder a.man who was attenwng evenlllg classes 
for the purpose of obtalnmg SCIentific knowledge 
lIkely to be a more mtelllgent anll tractable man 
than the man whC) was noH-Yes, for purposes 
of education, I should bJse to see such men 
attendmg eveDlDg classes. 

2550 .And would you not attract such men 
most rt'aWly by plaCIng In thel]' power the means 
of learnmg thmgs that bore on thel]' trade?
P.rohllbly. 

2551. Mr .Akroyd:] Take the case ora mUGn. 
who WIshes to learn stone carvmg, or of the 
Jomer, who WIshes to learn wood carvmg, such a 
man would derive great ad,antage from a course 
of stu(lv In the art .. chools ~-Y es, probably art 
is 11\ ... d..fferent pGSitlOn f.\'OlIl SCIence. 

S 2 2552. Mr. 
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MINUTES OF EVIDENCE TAKEN BEFORE THE 

251>2. Mr Bruce] Does your large continental 
expel,ence enable you to mdorse the popular 
oplUlon that the Engbsh race have naturally an 
amount of practIcal ablbty greater than that of 
the contmental nations ?-It IS a wide questlon; 
but I thmk that 1D practical ability they are not 
lDferlOr to any race abroad. 

2553. Do you thmk them deCIdedly supenor 
to any race abroad 1-1 am prejudIced enough to 
thmk so. 

2554 Would you thmk that, to some extent, 
that may enable them to d,spense WIth as com
plete a SCIentific education as would be reqUIred 
by the inhabItants of other countnes ?-If SCien
tIfic educatlon 18 reqUIred for the other countnes, 
It would be reqUIred for th18 country 

2555. You thInk that there 18 no reason why, 
haVIng nllturally a great deal of practical ability, 
we should not give to that practical ablhty the 
utmost assIstance that can be denved from SCien
tIfic lDstructlon ?-Certamly not. 

2556 A.nd, generally, you conSider that the 
SCientIfic lDstructlon gIven lD thIs country IS 
Infenor to that whICh IS gIven lD SWItzerland, 
PruSSIa, and France ?-I do not think that the 
hIghest kind of scIentIfic lDstructIon receIved by 
the few m thiS country IS InferIor, for we have 
professors equal to the b~st men to be found 
abroad, but I thmk that the general SCIentIfic 
lDstrucuon receIved lD thIs country 18 verv Infe
nor mdeed to the general sCientIfic instructIon 
abroad 

2557 You have stated that m your behef 
there can be no very great Improvement secured 
m these respects WIthout greatly Improvm~ the 
character of our secondary schools?-That IS my 
oplUlon, and I thInk that It cannot be done With
out creatmg qUIte a new class of secondary 
schools I entIrely agree With the maJonty of 
the recommendations of the School Inqmry Com
IDlSSlon, but there I' one pomt which I should hke 
to have seen more stronglyms18ted on, namely, the 
creatIOn of a new class of schools m whIch clasSlcs 
should form a small part of the course, and SCleu
tlfic lDstructlon a large part of the educauon 
there gIven, m fact a school In whIch sCIence and 
clasSICS, as they are now taught, shoold change 
places I have a very strong d~lre to see thosll 
schools, whenestabhshed, become 6rstclassichools, 
that they should not be merely ~econd class 
schools mtended to teach useful mformatIOn, 
WhICh boys can ImmedIately employ m the count
mg-house, we want to put s(}1entIfic educatlon 
on the same hIgh footing m thIS country as cIas
Slcal educauon now IS I do not WIsh to dlDllIDSh 
claSSIcal educatIOn, but,looklDg to the nUDlber of 
people who are to be taught, I thmk there IS 
plenty of room for pupIls to fill numerous SCIen
tific, leavmg the clasSical schools as well illled as 
they are now 

2558 The Germans have appbed themselves 
very specIally to the llDprovement of theIr 
sCIentIfic schools?-Yes, but there the Real
Schulen, or modern schools, stand on a somewhat 
wenor foohng to the Gymnasten 

2559 But can the lClDd of school to whICh you 
are pOlntmg be the creatlon of any Government, 
must not It depend entIrely on the people them
selves ?Not pntlrely, I thInk that by the ap
plIcatIOn of the endowments whIch It WIll shortly 
have lD Its hands, the Government can facilitate 
the establIshment of those schools 

2560 In Germany has any po.rtJ.cular pre
ference been ehoWD to the Gym'lUUlen over the 

Real-Schulen, except that shown by the parent'. 
themselves ?-The Government have estabhshed 
both m Germany 

2561. And the GymntJS1eD have flourished 
more than the Real-Schulen 1-Yes. 

2562 In consequence of the preferen08 shown 
by the parents ?-Yee. 

2563. Then how has the effiCIency of those 
schools In Germany hepn gradually improved. 
and ra18ed to its present hIgh level ?-By the Go
venIUlent preference. 

2564 How has that Government preference 
been exerc18ed ?-Through the Mmlster. 

2565 But, after all, has not the chief thlDg 
been lD the rll1smg tbe entrance exammallon at 
all their UDlverSlt,es 1-1 thmk It has j or rather, 
perhaps, by the departlng examlDatlOn, which, 1D 
Germany, 18 eqUlvalent to the matricuiatIOn ex
atDlnaUOll lD England. 

2566. You have lD your own department, I 
thmk, raIsed your entrance exammatIon, or lit 
least you desue to do so 1-We have created one. 

2567. How long has that been lD force 1-The 
chaIr was founded th18 year lD EdInburgh, and 
the exammauon has been set up ae a barrIer; but 
It IS ouly Just begun 

2568. A.nd you expect as the result of that, an 
Improvement lD the education of the secondary 
8chools, so as to 'fit their scholars to enter mto 
your classes r-Hardly lD EdInburgh, beCl/luse 
the exammatIOn whIch would prevent men from 
attendmll m., class, IS the same as would prevent 
men attllDdlDg courses lD medlcme, or takmg 
their de!Zree as masters of arts Therefore, I 11m 
ouly apPlymg to one more profeSSIOn an examm .... 
tIOn wInch already eXIsts; but I hope we shall 
Improve the educatIOIl of the engmeer by thIS 
means 

2569 On the whole, you look to the raiSlDg of 
the entrance exammatlon at the higher places of 
educatIOn as the mam lDstrument by whIch our 
secondary schools should be Improved 1-Very 
much, but there 18 thIS dIfference between En~
land and Germany. On the conttnentsuccessful 
education tested by examlDatIOn, IS essentlal to II 
man's career either lD appomtments under Go
vernment, or tn any recognIsed profession; 
whereas lD England those examlDations and 
that educauon are not equally essential, and we 
WIsh to make them so m engmeenng 

2570 But 1D all those coUlltnes abroad the 
Government plays a much larger part., and exer
cises a more mrect lDfluence on the mIddle classes 
than 10 England 1-Yes, and I should be sorry 
to see the state of thmgs in tluIt respect different 
from what It now 18 lD th18 country 

2571 The Government in England could not 
exercIse anythmg hke the same Influence on edu
catIon m that way as it had elercised In Germany 
or France ?-I1 can do eomethmg, however. 

2572 It can eet a good example 1-Y es, If the 
Government shows that It does attach a real 
value to methodIcal instruction, then engmeers 
Will be more ready to beheve that they cannot 
do Without It. 

2573 Chao7'7TUZn] Abroad, say, lD Germany, 
more especIally, even where the law does not til'" 
qUIre diplomas, custom will call for them; is not 
that the case 7-Yes, there is no other entrance 
lDto the profeSSIOn, that 18 how the schools are 
filled, but If you created those schools lD Eng~ 
labd, the result would not at first be the same, 
because there is no such custom. Sull I do hope 
tluIt there will be some addItional colleges, such 

as 
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as Owens' College, established In other towns in 
the north of England, though I trust they will 
be rather schools and colleges for SCIence, than 
techmcal schools 

2574. W,th regard to agriculture, are y01,l 
aware of the condItIon of the holdmg of land In 
Germany, that estates are much more frequently 
ln the hands of the proprIetors than they are In 
thIs country?-The condItIons of tenure are no 
doubt very different, but I know very httle about 
that subject 

2575 Mr. Bruce] W,th regard to the more 
purely sCientIfic schools whIch you would like to 
establish, In whIch sCIence should have a great 
share, and clasSICS a less share, I do not under
stand you to say that you would exclude ClasSICal 
learnIng ?-N 0 , I have already SaId that I should 
merely 11ke to see sCience and the ClasSICS change 
places. 

2576 When you say the clasSIcs, would you 
have both Latm and Greek taught In those 
schools1-It would depend on the arrangement 
of the studIes In each school, I beheve those 
languages could be learnt In such a short tIme 
compared WIth that whIch IS now spent In learn
mg them, that you mIO'ht have Greek 

2577 Is not thIS tt.e general experIence, that 
where a school can afford suffiCient tIme for It, a 
good clasSIcal educatIon IS a very great ald to a 
goo~ SCIentific educatIOn ?-It 18. 

2578. Therefore, It IS a question of tIme, IS It 
not ?-It IS a QuestIon of time 

2579 Mr .Acland] Did I understand you to 
say you thought It deSIrable that there should be 
speCial SCIence schools, and that some arrangement 
for that pUI pose should be made by the Govern
ment, should you thInk It a eatisfactoryarrange
ment, If local or proVlDClal or county boards were 
entrusted With the duty of lookIng over all the 
foundatIOns In a distrIct, and deCIdIng whIch 
should be general schools, and which should be 
sCience srhools ?-I tlunk that would be a most 
excellent plan 

2580. Is not that the plan recommended by the 
Schools InqUIry CommiSSIoners ?-It IS the plan 
recommended by the Schools InqUIry CommlS
Bloners, and I saw It WIth ~reat pleasure I 
should be very sorry to see speCIal-science colleges 
or schools, such as are demanded by some of the 
ohambers of oommerCe estabhshed as Govern
ment schools, unless the Government IS prepared 
to oonduct the whole education of the country, 
they oughL not to compete With prIvate enter
PrISe, and they have not the reqUiSIte machmery. 

2581. PrOVIded Parhament entrusted a com
petent local authorIty, under the superVISion of 
some oentral authOrIty, along With a reference to 
ParhaIDent, WIth the duty of seleotIn~ accordIng 
to the wants of a distrICt, which shOUld be clas
Sical achools, a.nd whloh should be sCience schools, 
that plan would carry out your Vlews?-Yes, pro
VIded thev were really first-class SCience schools. 

2582. You thmk that the dIStInctIOn should 
apply not only to seoondary schools, but to first
r8te schools, 10 whIch boys WIll rernam unW 18 
years of age, and which were SOO1ally on a level 
WIth other Important schools ?-Yes, I thInk 
manufacturers and others attaoh so much value 
to sOO1al superiorIty 10 England, that If there 
were supposed to be the sh&htest Inferiority of 
SOCIal rank attachmg to the sCienCe schools, they 
would contInue to send their chlidren to the old 
clasSical schools, though they preferred the teach-
109 In the others. 
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2583. And u those thmgs were recommended Professor 
by the Schools InqUiry CommISSIOners, then 1! Jenktfl. 
those COmmISSioners recommend exactly what 
you WIsh ?~Yes. I, perhaps, missed seemg that 14 May 
their recommendatIons extended to the very 1863 
first grade of endowed schools. ' 

2584 We recommended, With regard to the 
first grade of schools, In the case of BIrmmghaIU 
partIcularly, that there should be three depart
ments one clasSical, one mathematIcal, and one 
SCientific, and that those three deparbnents 
should all form part of one schoo1 1-That, then, 
I do not approve of 

2585 Suppose that In the case of an Important 
msbtutIon In a great town, It were thought de
Sirable not to separate or to break up a great 
mstitution Into separate schools (one for the 
classulB, and one for sCIence, and one for mathe
matICs), but to carry on all three subjects to
gether 10 the SaIDe InstitutIon, allOWIng the 
pupIls opportumties to gIve a preference to either 
subject, should you see any objection to such a 
plan 1_ There mIght be local CIrcumstances whIch 
would make that deSirable In partIcular places, 
but I thmk expenence abroad has shown that 
where two classes of education ale carried on 
SIde by SIde, the merit of the professors, or some 
other aCCidental CIrcumstance, tends to give an 
inJUriOUS superiorIty to one department over 
another 

2586. When that occurs in England does It 
not arise very much from the fact that the unl
verSItles at present gIve nearly all their rewards 
to claSSICS and mathematIcs, and do not take 
sCience lU the SaIDe way ?-That may be the cause 
10 England, but abroad, when the mmlsters 
attempted to dIVide the schools mto departments, 
one for clasSICS and one for SCience, It was 
found that a large proportIon of the mfenor 
students were sent to the sCience departments. 

2587 The French system of bifurcatIon has 
been altered because It faIled ?-Yes. 

2588 But may It not be true that, to draw a 
strong hne of separation between two subjects In 
the same school, and yet to work both departments 
successfully, IS II matter of detaIl rather than prIn
Ciple ?-N o doubt that may be said, bntI tlunk that 
subdiVISion should be aVOided as much as pOSSible. 

2589 Do you not thInk there 18 some danger 
that If a portIOn of the grammar schools lU Eng
land were made lUtO sCience schools, as distIn
gUished from classlaal sahools, they might come to 
take an mferlOr SOCIal posItIon lU spIte of anythmg 
the Government could do for them ?-I tlunk not, 
If the endowments and the professors were equal 
lU the two cases. 

2590 Cha.rman] Has It not been the case 
that lU France vanous SucceSSive attempts have 
been me.de to g"lVe sClentIfia and literary mstruc
tIon as two dIfferent branches lU the same schools, 
and that those attempts have all faIled, so that 
ultImately It has been deCIded to separate the 
two branches and establISh them as far as pOSSIble 
In different localities ?-I believe so. 

2591 Mr Acland 1 I understand you not to 
recommend b,furaatIon or d,vancatlOn, but rather 
that the schools should be left freely to take th .. t 
course whIch the Interest or the Intellect of the 
country requIres ?-Certamly. but I thInk you 
might have two classes of schools whIch should 
stand on the same footIng of SOCIal equality, and 
which should be contrasted 1U character as Ox
ford and CaIDbrIdge are contrasted. 

2592. Have you cOUSldered the quesfaoD how 
s3 ~ 
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far our old umvers.hes are capable of g,,;ng 
sC1enhfic mstrucuon to a hIgher class of scIence 
teachers?-No, never havmg been at e.ther of 
the old ulllversliaes, I know but httle of them. 

2593. What do you thmk can be done In Eng
laud as .t now IS to lI1lprove the &Clellhio know
led~e of the upper class of workmen who m.ght 
<deBlrs to become foremen and managers ?-1 
t1unk that mIght be done by the establIshment of 
mght classes lJ1 connechon WIth our hIgher schools 
-in wmch teachmg 18 gtven, not by second-rate 
meu, but by the very be~ men. or under theIr 
Immed,ate mspectIon, and I thmk one of the 
~nd'hons of endowments of new SCIence colleges 
mIght be, that a certaIn nwnber of suclI classes 
ehould be taught by such profeseors 

2594. 1 understood you to say Just now that In 
the primary ilchools In whIch the sons of workmen 
must of course ordinarli1 be educated you would 
not thmk that much BCIence could be taught, and 
1 thought you s&ld especlRlly not phy8lCs, do I 
underetand you to Include under that head the 
ordms1 y mechamcal powers, and the laws of 
nature? - Yes, I would rather not see any 
attem,Pt made to teach mechanIcs, or phySICS, or 
chemIStry 

2595 But do you mclude under the term 
.. physIcs" the ordinary laws of matter and mo
tIon and the mechawcal powers 7-Certamly, I do 

2596 Are you aware that the late Dean of 
Hereford, m the vlilage of Kmg Sombome, threw 
new lIfe mto a common village school by .ntro
-dUClllg very SImple elementary teachmg in 
pbyslcs, and If that could be done ehould you 
thmk It objectionable ?-A very clever man lee
turmg about anythlllg may mfuse new lIfe into a 
echool. but 1 thmk ll.Ily general attempt to teach 
these thlllgs m such schools would be hkely to 

·degenerate lIlto chIld's play 
2597 But suppose that the teachers In our 

trallllllg schools were taught how to teach such 
thlllgs, do I understand you to say you trunk In
tellIgent teacbing of the common laws of nature 
IS lI1lposSIble for boys staYlllg at !!Chool tIll they 
are 12 years old ?-I thlllk If those boys follow 
.courses 111 EnglIsb readmg. for lIlstance, they may 
~et a good deal of general wormatIon out of an 
.Intelligent teacher who takes advantage of each 
OCCBSlon as It ar18es to commurucate such 1I1for
matIon on the every-day facm of lIfe; he m.ght 
nave OCCaSIon to refer to phYSIcal laws, and the 
lads mIght gam general knowledge In that way, 
hilt I thlllk an attempt to teach a class of boys m 
such school phYSIcal SCIence, 1 mean, for mstance, 
the laws of graVItatIon, the compreBBlon of gases, 
Or anythlllg connected With the flow of water, I 
eay, I think any general attem pt of that k1l1d 
mnst fllll, at present the class of schools to W meh 
I allude, turn out mcn who cannot as a rille read 
well; after they have been apprenticed for a 
eertmn tIme, we find that they C8I1I10t express 
themselves grammatIcally, and cannot take notes 
in after lIfe If they attend Illght classes; they 
can calculate only WIth great slowness and 
chfficulty. 

2598 Are YOll not aware tha.t some very able 
men, havlIlg had a hterary educatlon themselves. 
.have lately expressed the opUllon that one reason 

of the literary defiCIenCIes of our upper lD.ddle 
classes 18 the absenoe of real knowledge com. 
bmed With verbal knowledge, and do you not 
thlllk that there may be some danger that 111 the 
education of the working cla.saes a simIlar ml8-
take should be made by paylllg too much atwl. 
tIon to dogmatic teacblllg and mere words WIth. 
out tlungs ?-The tesclung given In Germany 
and In Scotland seems to me to be the rIght 
thmg; that 18 to IIaY, combllllDg general mfor
matIon With the lIterary teachmg, but not giVing 
S~C1al courses of l1IStructlllD 111 elementary 
SClence. 

2599 PUBlIlg on, then, to the hIgher classes, 
we will suppose that a boy goes mto a workshop, 
and, haVing had a good elementary education, 
Wishes to keep on llDproVlDg hImself 111 the hope 
of mmg ultImately to beoome a pal'tner or 
superIor foreman, do you thlllk It would be pos-
8lble to make alT8Jlgements W1th an em1l1ent 
manufacturer calTy1l1g on real busmeeB for the 
presence of an lI1structor of hiS pupils and hll 
workmen, so that their attentIOn mlgbt be dIrected 
to the most Important pOln!S of tbe tbeorr of tbe 
work they were engaged 111 ?-No, 1 thmk that 
would be qwte ImpOSSIble for the puptls, I tJllnk 
the profes .... could not be present 111 the works

J
. 

the whole system IS antagorustIo to It, a pup 
whue m the works IS treated 118 a workman, and 
It IS essential that he shonld be so treated 

2600 Do you tblllk, then, that If estathsh
ments for teach1l1g sCIence were placed III the 
great centres of mdustry 1t would he qu.te hope
less to carry the professor 1I1to the workshop 111 
any form at all ?-A professol a.nd a class can 
come and VISlt the workshop before the pupIls 
are artIcled, and then the pnplls Can wnte essays 
upon what they: have seen, but It 18 impOSSible 
when the pupa has once entered the wmkshop to 
let the professor mterfere I do not thInk, in 
fact, that you could let the professor from the out,. 
mde 1I1terfere With tbe articled puptl in the 
works. 

2601. Do you thInk It 18 Important for tbe ad
Vll.Ilce of SCIentific InstructIOn With a vIew to the 
progress of Eng!lSh 1I1dustry, tbat estabhshments 
fOl the teach1l1g of &Clence should be closely con
nected With the great centres of Industry, or do 
you th1l1k that tbe pupIls mIght be removed from 
manufacturm~ towns to other places for the pur
pose of recelvmg the educa.tlon m questIon 1-1 
tIunk It IS very desll"able that new schools should 
be opened lu the mannfactU1'lng towns. 

2602. Do I understand you to say that 111 'point 
-of delIcacy and finIsh there IS no supenonty 
whatever, eIther by natural consbtubon or by 
habIt, 111 the foreign workman 1-CerwnJy DOt 111 
my own trade. 

2603. DOloU tlunk that the advantage whIch 
1 nnderstan IOU to belIeve eXISts In English 
work In pomt of fil1lSh, J8 at all events not lIkely 
to be Injured by any mgher education whtch may 
he gtven?-Certauliy not mJured. 

2604. Cha.rman. J Is not the hIghest class of 
finISh 111 engtneenng work gtven by tools, and 
not by bIlJld at all 1-1 have seen the best work 
done by hand, snrfac1l1g IS haud work, and the 
best p088Ible fittIng 18 done by hand. 
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Professor ROBERT BELLAlIIT CLIFTON, called in; and Examined 

2605. Cha.rman] You are Professor of Ex
J"lrunental Plulosopby at the U Dlverslty of 
Oxford, I beheve 1-1 am 

2606 You were preVIOusly, 1 beheve, Pro
£essor at Owens' College, Manchester?-Yes. 

2607 You were educated at the Umverelty of 
CambndO'e, were you not ?-Yes, 

2608 'You are, c01l8equently, well aequ&1nted 
WIth the teachIng at Cambndge, at Oxford, aDd 
at Owens' College, WIth regard to SCIenoe ?~1 do 
Dot knc,w much about the teachxng WIth regard to 
SCIence 1Lt Cambndge 1 took my degree m 
mathemancs. I had nothIng whatever to do WIth 
SOlence there, exoept so far as it was mcluded m 
the ma.thematlcal course 

2609 You had nothmg to do WIth exper:unen
tal BCIence?-Nothmg wbatever 1 may correct 
that by saymg that I attended some expenmenta.! 
lectures, whIch were, however, of an essentially 
mathematIcal character Professor Stokes lec
tured to us enmely from a mathematical pomt of 
"11ew, he Illustrated hIS lectures by expenments, 
but the maID pomt was the mathematIcal theory. 

2610, Mr. Aeland] You have consIdered, no 
doubt, what 18 wantIng m England for the edu
catIOn of young p.ersons of dUferent classes con
nected WIth the mdustry of the country 1-Yes. 
lUI far lUI my means have enabled me to do so 

2611 You' would arrange those classes under 
certalD heads, would you not?-Yes 

2612 Will you state them 1-1 thmk, m the 
large manufactones or workshops, we must recog
Dlse four elasses, or perhaps :fi ve, but two of them 
.. re VIrtually the same; labourers, artisans (the 
more skllied men), foremen, and m8llters, a sort of 
sub-class would consist of the pupus, whose ob
Ject 18 to become foremen or masters. 

2613 What do you conSider are the educa
tional reqUIrements of each class, speaking WIth 
reference to the objects of thIS CommIttee P
WIth regard to labourers, It would be very dlfIi.
cult to recommend any sClentJ:fic mstructIon, It 
would have to be so ver:r elementary.' that I am 
doubtful whether anything could be attempted 
With succes& They should be proVIded WIth a 
good pnmary educatIon, reailing, wntmg, and 
Brltluriebc; and If any aCIence 18 added, It must be 
01 the most popular kind. rather to attract theU' 
attention than for the purpose of eduC8.tlon With 
artisans, 1 thxnk somethxng hke a BClentJ:fic edu
cation 18 posSlble, but there aga.m It must be of a 
very elementary character, and should bear dxs-
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tlnctly on the Ime of bu.nness they a.I'e gomg to 
take m hie There are two subjects whIch woUld 
be most generally reqrured. VIZ .. ,elementary me
chanICS and elementary chem18try. 

2614 What should you say were the reqUIre
ments of foremen? - The same, ouly carried 
further, a good general education, WIth a better 
knowledge of meohanics and ohem18try, whIch 
would be pOSSIble In thea case, oWIng to theIr 
better knowledge of mathematIcs 

2615. What Should you Btste 1& the sCIence m
structlou reqUIred for mastsrs and manufactures? 
-For a master I should ~ecommend the best 
edncatlon a man can get m Iill ways; of course, 
lUI much 'knowledge of SCIence as he cal;l pos
Sibly obtam, WIth speClai reference to hIs future 
career 

2616. Have you considered thepresel;lt condi
tIon of the secondary schools of England, espe
mally wIth ;regard to theIr l/lathematxcal matrue
non, do you conSIder that to be Jl). a satisfactory 
state ?-No, far from it. 

2617. Will you kmdly state your oplDlon on 
that subject more fully P-I can ouly Judge from 
the pupus who have come to me at Owens' Col
lege or at the uDlverSI~, and I must say a great 
number of these were SiI!Jply unprepared, theIr 
knowledge of arIthmetIc, even, was the least pos
Sible, they professed to have learned the whole" 
but theIr knowled~e was very small mdeed, to 
the Simplest question, whIch IS a httle out of the 
usual course, It seems Impossible for them to 
give a correct answer • 

2618. At what age have you usually received 
pupus of the class of whIch you are now speak
mg, I mean those who come to you from secon
dary schools at \1anchester or (SInce you have 
been at Oxford) at Oxford 1-lt would be diffi
cult to say, at Owens' College we could admIt 
them at 14, and there was no supenor IlDllt, but 
there were very few so young lUI 14 At Owens' 
College the average (takmg out the few excep
tional cases of men) would be about 17, and 18 
or 19 would be the average at Oxford 

2619 Speakmg generally, you consider one of 
the :firet reqUIrements 18 to Improve the anth
mencal and mathematlcal teaching in the secon
dary schools 1-Yea, certauily, for anything hke 
accuracy lD SCience that is essentxal. 

2620 Are you prepared to state any class of 
subjects whiCh you tlunk specuilly reqmred for all 
those who are to be engaged m ibanDfactures?-
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ProCessor MechaDICB and chelDlstry for' artisans, and I 
B.B C/!fton. should hke to add drawmg for all. 

2621. Now, WIth regard to the means of sup-
18 May plying the education wluch is necessary, will you 
18b8. state m what Iond of schools you thlDk the re

qUISite education can be gIven ?-Schools would 
chlfer accordlDg to the class to be educated, la
bourers, I suppose, could not generally go be
yond national schools. I suppose a national school 
would rel'r'esent their wants 

2622 Up to the age of 12 ?-Yes, or a httle 
beyond that age 

2623. Have you eon81dered the question of 
trade schools ?-Those are the schools wluch are 
most reqUIred at the present time 

2624. Do you know the trade school at Bristol? 
-Only by what I have seen m the papers. 

2625. .As far as you know It, that IS the kmd 
Df school that you beheve you require ?-Y es • 
but I meant espeCIally to refer to schools which 
would be founded by a particular trade, where 
general education would be gIven, and the tech
Dleal part of the one particular trade 

2626 Do you mean the sCIence wluch underhes 
the trade, or do you mean the skill reqUIred 1-In 
tIns case I mean the manual sloll, that a boy, If 
mtended for a carJ;lenter, for mstance, should be 
taught ~be81des his general educatIOn) the ruw
ments of that trade 

2627 In the school1-In the school. 
2628. Have you any experIence on that sub

Ject?-No 
2629 .As I understand you, for the clsss above 

that of which we have just spoken, you would 
rely on the general mtroductlon of sCience as a 
branch of general educalaon m secondary schools 1 
-Yes 

2630. Do you tlunk It would be possible to 
estabhsh local colleges of a more speciallond, 
and, if so, of what kmd 1-1 thmk local colleges 
m the great centres are absolutely essential to 
anythmg hke general sClentdic education of a 
high order 

2631. Can you give any instance of such a 
college ?-Owens' College IS an 1Dstance, and 
there are others, I beheve 

2632 Mr Potter 1 You were once professor, 
were you not, at 6wens' College?-Yes, from 
1860 to 1866. I was elected to Oxford m 1865; 
but I remamed at Owens' College for another 
half-year 

2533 Mr. Acland] PasSlUg from the local 
colleges to the uDlversltles, WIll you loudly ex
plaIn your VIew of what a umver81ty can do?
A uDlversIty can gIve the most thorough scientUic 
educalaon, as far as the theory goes, but I do not 
tlu.nk It 18 at all desirable to make an attempt to 
gIve any lDstruCllon m the techmcal parI;, 

2634 What classes of persons do you think 
the umverSItaes could reach ?-Teachers lD local 
colleges and schools, master manufllCla!rers, and 
the best foremen perhaps. 

2635 Do you tlunl< It posSIble that foremen, 
under exIsting CIrCumstances, could find their 
way to a umverSIty?-No I speak now sunply 
of young men, the sons of foremen. 

2636 ChaIrman] When you say foremen, I 
suppose you mean supenor managers of works? 
_ Yes. managers of works 

2637. Mr. Acland.] Will you now state what 
are the OpportuDIlaes offered by the U DIversity of 
Oxford (WIth wluch you are speCJally connected) 
for SCIence mstruclaon?-The opporturutaes are 

now such that a man can get a thorough know
ledge of mathematics, theoretical mechantcB 
astronomy, phYSIology, anatomy, phlsics. chemIs.: 
try, geology, botany, zoology, and, In met, I may 
say, of all the branches of sCIence which are not 
purely profc881onaL Every opportunity 18 af
forded to students of these branches which the 
time at the diSposal of the very IlID1ted numher 
of teachers will pel'llllt. 

2638 Talong your own department, will you 
kmdly state what are the apphanccs either 1D 
eXIstence, or now preparmg. for that purpose; 
18 there, for example. any IlIrge apparatus or 
museum ?-We have In the museum a consldcr
able amount of physical apparatus, and we have 
a fund, not a very larjte one. but a fund ava.tl. 
able every year, a kmd of annUIty. which we 
spend on apparatus 

2639. be you engaged in buuwng or prepar
Ing a large estabhahment enlarely for phy8lcs ?_ 
Not a very large one, but a bUIlwng 

2640. What will be the cost of that buildlDg? 
-£.10,000. 

2641. And the funds for that purpose you have 
avallahle 1-1 beheve so. 

2642. Will you now state what changes you 
deem deSirable 1D the eXlSlang arrangements of 
the umver81ty in order to make the study of 
sCIence more generally available ?-Ono thIng 
wluch I thInk mIl be a very great step m advance 
will be the adlDl8810n of persons who are not 
members of colle~es or hal.l8; the thorough open
mg up of the umverSlty to any men who hk8 to 
come up under the Wsad vantage (at first at all 
events) of not belonglOg to a college or hall. 
Such students would, of course, have to dcpend 
almost enlarely on the professors for their instruc
tion 

2643. Do you think the present requirements 
of the uDIverSllaes 1D the prolongation of classical 
study stand in the way of admltlang such person. 
as you now speak of1-I think so. 

2644 What do you tlunk should be done In 
that respect ?-Every student has at present to 
pass two eXSID1Datlons of a. mIXed character 
{clas8lcS and mathematics); one 18 RpBponsions, 
wluch 18 generally passed by a well-prepared 
student almost as soon as he comes into resIdence, 
namely, 1D the first term; then there IS Modera,
tions, a mIXed exammatlon of claBSlcs and mathe
malacs, mathematics holwng a very minor placfl, 
thiS 18 passed, or may be passed, at present 1D the 
eIghth term of re81dence. 

2645. That IS to say, at the end of two years 1 
-In the second year. I am speak~ now of 
the acad8lD1cal year, the long vacation being 
left out, so that It would be a year and nme 
months 

2646 Chatrman] If you were speakmg of 
the years ofa man'shfe, how long would It be?
If a student entered in October, as would usually 
be the case, he would be able to pass Modera,
tions m May term of the next year but one. 

2647. Mr. Acland] That 18 the earhe.t time 
at which he could pass Moderatlons?-That JB 

the earhest time. 
2648 • .And earher than nsual, is it not ?-I 

have been at Oxford so short a time that I can,. 
not speak to that. 

2649 Under the existlDg arrangement, is it 
necessary to carry ClssslCB beyond that J>Olnt ,
It is not necessary for a clsssman; but In gIVln,g 

thIS 
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tlns evidence I must wstmguish between class
men and passmen. 

2650 Do you conSider that practically men 
who are pursumg their studlcS with any degree 
of earnestness are almost oblIged to carryon 
their classl(li! to a later petiod ?-Men who arc 
carrymg on sCience \lIth any real purpose would 
undoubtedly take honours in the natural SClence 
school 

2651 Then I understand your oplDlon to be 
that your clasSical reqwrements at Oxford under 
the eXlstlnO' state of thmgs stand m the way of 
such a per;;m as a manufacturer's son avaulng 
hImself of the opportumtles whIch the U'l<ver
Sity now offers for the learmng of sCience t
It IS my opmlon that the tIme durmg whIch a 
man must contmlle hIS clasSical studies IS at 
present too long, I may add m Justice to Oxford 
that certam proposItions are no" before the 
governmg body of the umverslty, whIch, If 
carrIed, would to a great extent remove thIs 
obJection, 

2652 Do you thmk It deSIrable that any 
speCial SCientIfic faculty wIth degrees m sCience 
should eXIst ?-I do 

2653 In order to the gIvmg of those degrees, 
do you thmk It deSirable that there should be 
any alteration m the mode of conductmg the ex
ammatlOns ?-I thInk there should be a board of 
SCientific studies some recogmsed persons who 
should arrange what the studies are to be, and 
have the whole of the SCientific exammatlons un
der their control,subJect, of course, to the approval 
of the governmg body. 

2654. There are such bo~s of studies m 
Cambrld~~, but there are' none m Oxford, are 
there ?-.N one 

2655 Should you think that pomt of very 
great llDportance?-I should I should thInk also 
an extension orthe sCienttfic professoriate wul be 
absolutely_ necessary 

2656. You mean that lD the event of any con
SIderable lDcrease of students lravlDg trade or 
industry In View, the staff at Oxford, though It 
IS now a very powerful staff, IS notlarge enough P 
-1 doubt wl:iether It IS even now Iarge enough,. 
in some departJnents I am sure It IS not large 
enough. 

2b1i7. Cha.rman] You stated that you CODSI
der the functIOn of the U mversltles with regard 
to sClenttfic lDstructlon IS to educate" masters or 
propnetors, and pOSSIbly superior managers, and 
also to educate teachers for scltools and colleges? 
-Yes, but of course when I say masters, 1 
do not mean men actually engaged In buslDess, 
but those who are to- be masters, or foremen, In 
after-hfe. I do not thmk adults could ever come 
up to Oxford m thIS way. 

2658 I sup)?ose there are two conSiderations 
which would limIt the actiVity of the UDlver-
81ties to those two classes, the first of whIch 
18 the long tlme whIch IS necessarily occupied. 
and the second, the expense of an educatlon 
at thl\ UDlverslty. Now, With regard to the 
teachers, would not the latter con81deratlon In 
sowe measure be a permanent bar to their re
ceIVing therr eduoatlon at the UmverBltles1-I 
thmk not in the case of the better teachers. in 
the \laSe of the better teachers, who would reqUire 
the very best tralmng they could get, and who 
must have a good general education, I do not 
thmk they could get It qwcker than they can at 
the old UDlVel'Sltles. 

2659. But my queshon referred rather to the 
072. 

matter of expense ?-A good student WIll always Professor 
get conSiderable assIStance from endowments R B.CliflO1l 

2660. You contemplate that It state of circum-
stances will arIse, If It has not already ansen, lD 18 May 
whIch there would be a demand for teachers of a a86S. 
class who could afford a umverslty educatlOn?-
I do contemplate that, It IS wfficult even now to 
supply th .. demand. -

2661 You have stated With regard to boys in 
trammg for mechaDlcal pursUits, that for the 
lower grade of those boys you would be glad to' 
see trade schools estabhshed lD whICh they should 
acqUire some knowledge of mampulatlon?-Yes 

2662 Would it not also be deSIrable that the 
class whom you deSIgnate as masters should ac~ 
qUire some knowledge ofteplutology?-Certamly, 
that IS mv oplDIon. 

2663 Then would It not be deSirable that 
there should be some prOVISIon at the U mverSIJ 
ties for teaching technology, CIVU engmeermg, 
for example 1 - The theoretICal part of CIVlt 
engmeermg certamly, but It would be ImpOSSible 
to carry out any practical study of the subJect 

2664 What do you mean by thc theoretical 
part ?-The matliemahcai' basIs; the apphcation 
of mathematICS and sCIence generally to that 
speCial branch 

2665 But do I nnderstand yon to say, that you 
would have no professorshIps of practical' con
structlon; that yon would not teach, for example. 
the constructIOn of hydrauhc works hIstOrically, 
and in relation to examples of works executed? 
-So far as It could be done In the lecture room, 
I would, but I would not attempt anythmg hke 
tea'chlDg them actually to do the thlDg itsel£. 

2666 That IS to say, you would not allow them 
to construct models of steam engInes, but you 
would have them draw steam engines, and you 
weuld teach them what had been approved of and 
condemned in the construction of steam engInes? 
-Certamly 

2667. And so With all other mechanIcal works t 
-Yes 

2668 With regard to chemlcaltechnology,you 
would pursue a somewhat SImilar course, I "up
pose ?~ Yes, as far as that could poSSibly be 
mana~ed Without gom'" mto actual processes of 
chelDlcal manufacture, for these can only be learnt 
properly 1D the manufact{)rles themselves. 

2669. Talong', for example, the manufacture 
of sugar, would you endeavour 1D a techmca1 
course to lnBtruct the young, man lD what had 
been done, and what was bem~ done 1D the apph
cation of chem18try to the reDnmg of sugar ?-I 
am afraid on the subject of chemIstry I have had 
no experIence at all that can qnahfy me to 
answer tho questIon, but what I should propose 
to teacq, m chemJ.Stry would, I may say In general 
terms, be the thorough knowledge of that -which 
could be apphed to any pomt m practIce when It 
arose, whether the technology of chemistry should 
be taught speCially IS a question which I thInk a 
cltelDlst ought to deCIde 

2670. But WIth regard to mechamcal engineer
ing, of whICh you have Bome knowledge, you 
would conSider that technologloal courses would 
be deSirable, I Buppose ?-I should m the sense I 
have already stated. 

2671. And you would consider them deSirable 
as much for the teacher, I suppose, as for the 
class whom you have deslanated as masters ?
CertoJuly; I tlunk we ougtt to be able to tram 
teachers who could represent those particular 
lmes of study m the local colleges. 

T 2672. You 
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PlOfl!88Or 2672. You would flunk It deSIrable tbat those 
1l B.Cllfton. teachers at some tIme or other should become 

practlcally acqualDted With the apphcataolUl of 
18 May theIr sClences?-Yes. 
1868. 2673. Can you 8IIggest how that could best be 

done ?-1 do not think the mantpulatory part of 
the work can be learnt anywhere but ,n the 
workshop. or m the office, or In the manufactory, 
as the clUle may be. 

2674 Would you suggest that the teacher 
after havmg completed Ius theoretIcal education 
at Oxford, should endeavour to acqUlre some 
practIce m some large mechantcal or engmeer
mg works before he actually began to lustrUct 
PIlPUS m the local colleges, or elsewhere 7-1 
thmk that would be very destrable, It, would 
perhaps not be necessary for him to acqUlre so 
much knowledge of the pracuce as the mlLn who 
had to be engaged III It for the purpose of obtam~ 
ipg a hvmg. hut some kDowledge of that kmd 
would be very deSirable 

267 5. You would say that he ought to possess 
a general overSIght, such as he could scarcely get 
from books alolne ?-That is my opmlon. 

2676 Is It your oplDJOn that some theoretIcal 
knowledge should be lequIred of all pupus enter
mg upon b .. smess, which may be descnbed as 
profea.lonal f-Yes, m all cases I thmk the theo
retIcal knowledge which mustnecessartly underhe 
the proper workmg of thetr own busmess should 
be reqUIred. 

2677. And that lit should be acqUlred at school 7 
-l'artly at school, and partly at eIther the local 
college or the uDlversIty, It would be ImpoBSlble 
for schools to have a complete sClentrlic curn
culum. 

2678 In speal<lng of schools, I referred m my 
questIon to teachmg establIshments, no matte~ 
what their rank lDlght be, and I understand yOQ 
to say, that you would demand a certam amount 
of theoretical knowledge, and that you would 
perhaps rely on the pupll'l! contmumg Ius theore
tical courses at some local evenmg claBlles ?-Y ee, 
I should rely very much on that. 

2679 You have eatd you thought that some 
popular SClence mIght be taught m pnmary 
schools, have you any actual acquamtance WIth 
pnmary schools ?-None ... hatever; I Simply w18h 
to gIve It as myoplDlon, that anythllig lIke sClenceJ 
properly so called, could not be taught m pnmary 
schools, anyflung of the kmd that was attempted 
must be of the most popular nature. I do not. 
undertake to say that even that could be done i 
but tf anythmg IS done, It must be, as I have 
already said, of the most popular nature. 

2680. Have you any oplDlon "Ith regard to 
drawmg In partIcular ?-It is most deSirable that 
It should be taught m pnmuy schools rtf It be 
pOSSible , 

2681. Do you flunk it IS possible 1-1 have no 
expenence at all, OJ: scarcely any, of pnmary 
schools 

2682 Have you any expenence of. everung 
classes ?-Yes, r had Bome expenence of even
ing classes at Owens' College fOlr su years, In 
every one of those years I had an evenmg class. 

2683 Were those classes, properly so called, 
or were they lectures?-They were lectures In 
every respect the same as those dehvered to the 
day classes, as far as the way of carrymg them 
out was concerned, altltough somewhat ddferent 
In the matter 

2684. But was there any opportumty for in
mVldualmatructIon ?-ltt the ehemtcallaboratory 

I presume It would be mdmdual instruction to a 
weat extent, in my department there was no 
mwvldual Il1BtructIon; I gave 8lD1ply a course of 
lectures 

.2685. What was your dep&rtmentP-Natural 
plulosoph y • 

2686. There was no OppOrtUDlty given for the 
pupils to ask questions, was there?-Yes, there 
was ample OpportUDlly gIven for that, after the 
lectures the pupils might ask any questlous they 
thought proper, but there was no apPolDted tune 
at which they could come and ask questions, or 
perform experiments for themselves. 

2687 You did nGt look over anythmO' whlcb 
they prepared between the lectures ?-N 0, ex
cept m some very rare cases 

21188 It was not part of the general scheme 1 
-Not ID my dep'ortment. 

2689 But still the students had an opyortu
mty of c!lnferrlDg With you (1) any pomt 0 dIffi
culty whl<,h mIght arIse In the course of the 
lectures which you dehvered 1-Yes, and on any 
POlDt wlu~h occurred lD thetr pwn readmg. I 
always enl'Ouraged them to read the books which 
I recommended to them, aud I also encouraged 
them to ask questions upon them afterwards. 
My lectures were for an hour, and I very rarely 
had the room cleared agam under two hours, the 
extra hour bemg spent lD ILnswenng questions, 
from, perhaps, only a. few students wbo stayed 
belund for th~t purpose, though all might have 
done 80 If they bad/leased. 

269<1 What kID of person. were they who 
attended those lectures? - I am afraid I em 
scarcely answer that questIon. I do not know 
whether any questions of that kmd were evet 
asked on the enterlug of the students, but tf so. 
the pnnclpal of the college was the only person 
who obtamed the lDformatJon. Many, I beheve. 
were clerks, others were engng~d lD mechamcal 
works, some were in ratlway works, and some 
were lD bUBlllesB 

2691. But generally would yon conSIder the,. 
were of a supenor grade to the class of artisans! 
- Yes; I should Bay that 1D very few cases onl,.. 
could they be called artisans, lD any sense of the
word. 

2692 Can yon trace at all the after·career of 
many of those young men; did many of them go 
np for exammation at the matriculatIon of the 
University of London 1-Some dtd; but I should 
say not very many, most of them bemg engaged! 
m some occupatIon 

269J But you have reason to beheve, and 
perhaps to know, that the teachm~ wluch they 
received there made a permanent unpresslon 011 
them 7-1 certalDly thmk so, the eveDIDg classe. 
always gave me tbe greatest ,P0B8lble satisfaction. 
The way 1D w},ICh the questions were asked wlL& 
the only means I bad of teetmg whether the 
attendants at the lectures had thought upon the 
subJect, but Judgmg from these I was well satut-
ned. . 

2694 Your cle.sses, then, must have been som~ 
what hmtted in numberl-They were compara
tIvely _all, as far as I can recollect, I adv_ 
ttsed every year two coureea (one to be exp~ 
mental), by that I mean a course of lectures, iu 
wlw:h the prelDlees of the arguments were puS 
forward mamly depenwog on experIment, lind 
then the consequences of these preml8eB were 
deduced as accurately as pOSBlble, and 111 moat 
cases With the same accuracy as conld be attamed 
111 the mathematical study of the subject, the only 

ddference 
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'difference bemg that iII one case the pr~mises 
would be d~ducea. from general hypothe_, whue 
m the other experiments would be used In Illus
tratIOn of those premises The deductIOns, how
ever, In the expenmental COUTse, though not gomg 
80 far, would be stated as dlstmctly amd as accu
rately as In the mathematical course The other 
~ourse was mathemane:tl, and I p"ofessed to gl ~~ 
lectures on mechalllCB and hydrosfutlcs as fu as 
they cauld be e&tTlw' With the mathematIcal know
ledge whICh the students possessed, but I am sorry 
to say that In only one case was the elass fOI med , 
'we were not compelled to hold any class, unless a 
eufficlentnumberofstudentspresented themselves, 
and unless they were properly prepaled I never 
had the l'equlOlte number of candidates; but on 
one occasion I thonght It deSirable that the class 
-should be formed, because 1 fanCied. the student.! 
had suffiCient mathematical knowledge, so I ear

'ried on that class In all other cases J was qUite 
sure, from the answers to questions whICh I asked 
,of the few students who presented themsel;ves, that 
-then mathemattc:tl knowledge would ha1'e heen 
'qUite lUsuffiCient, and ha1'e made the class a mere 
class of elementary mathematlc~ IT I had held It. 

2695 What number attemded that on~ class? 
-lD the mathematIcal dass that year there were 
<SIX students In the expenmeutal class there 
were, m thesesslOnofl861-2,21 students; m the 
session 1862-3, 22 students, in the session 1863-
4, 14 students, In the session 1864-5, 14 students 
(that was durmg the cotton dlBtress); and m the 
sessIOn 1865-6 there were '26 students Of the first 
tleSBlOn durmg whIch I was at Owens' College, 
namely, 1860-1, I ha1'e no record I may mention, 
also, that thls experimental cotll'Se was not always 
on the same subject. The subjects IU the first ses
Blon, 1861-2, were OptiCS, Heat, and ElectnCIty. 
fill taken IU a 1'ery elementary form, and all m
eluded IU the twenty lectures, the next year, 
Heat and EleotnCIty, the next year, OptiCS, 1U

cludmg GeometrICal and Phymcal OptiCS, In 
iS64-5, Acoustlcs. IU 1865-6, Statics and 
Dynamics; so that m those years I had taken 
as complete a course as I could gl1'e IU the day 
'Classes. In the first seMlon (1860-61) the subJect 
was Elementary Mechamcs 

2696 Did many of your pupils follow the 
complete series of courses from beglUnmg to 
end ?-Not many, but some dlCi. 

2697. Do you know whether any cf thcse went 
- np for the exammatlons in connection WIth the 

SCience and Art Department ?-I do !not know 
that, but I feel sure that some went up for matn
eulatlon m the London Unlver81ty 

2698 And now from Manchester you have 
removed to OxfordP-Yes. 

2699. What number of pupils have you attend
Ing your lectures at Oxford ?-My lectures at 
OXford must be diVided mtD two classes. the 
6lDlple lectures, which are very much the same 
as the Owens' College lectures, WIth the excep
tion of the Mathematical Lectures, which are 
glVen at Oxford by another professor The 
other IS a thoroughly practical (lOUrSe The stu_ 
dents In that class do the experinients for them
selves. Each man has a certsm amount of work 
gwen him to do; apparatus is placed before hInl, 
and he has to use It. He IS instructed IU the use 
of that apparatus, and has to use It for rumself' 
ThiS class IS, necessanly, small. Our arran"'&' 
menta for It are very de60lent; but the n~w 
bmldll!g which Mr. Adand referred to 1S de
mgned expressly to enabl~ the 1!Itudents to lOUt 

0.72. 
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that class In larger numbers The lecture class 
has gradually Incteaeed iII the two years that '[ 
have been at Oxford. and the last number of 
attendants was 40 to 50; In the other class '[ 
have, at present, eIght students I have been 
-obhged to declme SIX apphcants In consequence 
of not haVlng room for them ' 

2700 Are the attendants of the exp~rlmental 
class regular In theIr attendance ?-They are 
'Very r ... rly regular but they are not always So 
regular as r could Wlsh 

2701. But they are as regular as the attendance 
would be upon college tutors ?-J thmk a college 
tutor has more oontrol over hiS men than we could 
ha1'e , "Out of the lecture~oom we have none ! 

2702 They come to "'you only after they have 
passed moderanons, do they?-No, many of 
them oome before passing moderatIOns, and, irl. 
mll<nycases, the men have come as soon as th~y came 
ImO r~sldence, but, of course, they must pay at'. 
tention also to the clal'Slcal and mathematical part 
which IS necessary for paBSmg moderatIons 

2703 Have you any Idea of what the objects 
lU hfe of the m'lJorlty of those pupus are, do 
they belong to either of the classes for whom you 
have speCially proposPd ulIlvemty educatIOn III 

science ?-1 know scarcely anythmg about the 
lecrure class As to the other class, that 1S a 
new class We were never able to ha1'e such 
ulasse)! at Dwens' College, for there was not room 
for them there, but I thmk I should not be wrong 
m saymg that the majorIty have teacrung for 
thell' obJect, at all ennts, a great many of them 
ha1'e teaclung for their obJect, 

2704 Do you kltow whether that also apphes 
to the chemical laboratory?-Many of the at
tendants there ha1'e teachmg for their object, 
and they are the same persons who attend my 
class; the students in the physlc:tl laboratory 
are aU more or less mathematlelans. I InSist 
upon conSiderable prevIous knowledge, both 
of mathematiCS and of SCience-, before I aUow 
them to handle the apparatus It would natu
rally be a costly class to keep up with 'unpre
pared pupds 

27()5. Then you would say that the attend
ance on the teachmg of SOlence at Oxford 18 de
'Cldedly on the mcrease?-The attendance on the 
teachmg of sCience at Oxford IS deCidedly on the 
Increase. There has been a very greatly IUcreased 
attendance for snry term that I have been 
there 

2706. Then)ou have no fear whatever of the 
large sum which IS to be expended upon tIte la
boratory beIng thrown away?-None what
e1'er 

2707. You thmk that the more accommoda,
tion yOQ, proVlde, and the more eneouragem~nt 
you give to SCience, the more the study of 
sc~ence .\ill be taken up at Oxford 7-Certsmly ; 
it 18 absollltely necessary IU SClence that the ap
phances should come before the students. 

270S But you do not think you are gOing too 
fast I-Perhaps the facts I have mentioned will 
speak for th~mselves. I han had 14 apphcants, 
and of those I have only been ahle to take eIght 
students. for the May term of 1869 four names 
are already entered In 'Order to secure places. 

2709. Have you any pra~tlcal acqu ... ntanCO' 
with the classes In connection mth the SCience 
and Art Departmentf-No 

2710 Nor, perhaps, WIth what is done III 

Jermyn-street '-Only the mOilt general ao
qualUtance pOSSIble. 

T 2 2711 'Lord 

Professor 
RB CIJ.ftota 

,SMay 
1868. 
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Professor 2711 Lord Robert MontaglJ] I think you 
R II Clifton. stated that the lads of 17, w bo came up for your 

teachmg at Owens' College, Manchester, have 
I~S~8~y 1!carcely any knowledge of anthmetlc1-A very 

imperfect knowledge. mdeed. 
2712 And that precluded them from re

celvmg readily a good sCientlfio educatlon ?-Cer
tamly, thel1' knowledge of arlthmetlc was bad, and, 
their knowledge of geometry was equally bad, and 
a good knowledge of both is essentlal; It ,.. 
lmposslhle to take even the first BtepS 10 me
chaDics Wlthout a knowledge of anthmetlc, 
and wIthout some knowledge of geometry 

2713 Were those lads the sons of labonrers, 
or were they lads of the middle classes ?-They 
were lads of the middle classes. • 
_ 2714 To what do :rou attrIbute their 18'Il0-
rall'Ce of anthmetlc ?-I can only attnbute It to 
the very bad teachmg of arithmetic and mathe
matlcs m the nuddle class schools, the same lads 
I found could afterwards pass very excellent ex
ammntlon~ I found them often most satisfactory 
students 

2715 Then do you suppose the teachmg which 
those lads had receIved was bad, or that their 
parents had neglected to send them to school?
In all cases these lads had come from school. 

2716 Then you conclude that the teachmg of 
anthmetIc and mathematics m those schools was 
bad ?-That IS the only way m whIch I can ac
count for the Ignorance dIsplayed 

271 7 I thmk you stdted that the 80ns of 
labourers could hardly go beyond natIonal or 
parocroal schools ?-That IS my oplDlon. 

2718 Why do you thmk they could not ?-On 
account of the expense, I do not see how they 
could attend even a middle-class school of the 
thud grade 

2719 Perhaps the claIms of labour would take 
the son of a labourer from hIS school early ?
Probably such a chud would reqUire to go to 
work young, but I do not know whether the 
parents could be expected ID any case to aiford to 
gIve him ~Eood educahon. 

2720 Would there be anything to prevent 
such young people gOlDg to an evenmg school 
after the day's labour was over ?-Certainly not. 

2721 Then, If those evenlDg schools were at
tenden, theIr educatIOn mIght be continued ID 
that way?-Yes, I mtended to mclude that class 
under another head, the IDstructlOn of persons 
already engaged ID business dunng the day, whIch 
]9 a very Important matter. 

2722. Do you tlunk also tbat In mechanIcs' in
stituhons they mIght be taught gradually by 
lectures, and such means ?-Certamly 

2723. Means hke those would all be available 
for the sons of labourers, although they Fere en
gaged In labour during the day?-Certamly, If 
they were not made 100 expensIve 

2724 Would you fve them the mstructJon 
gratuItously, or woul you make them pay IIOme 
small fees 1-1 thInk that they should pay very 
low fees, to make the!D pay a small fee is better 
than to gIve them mstructlon gratmtously, 

2725 Then If the fees were low there would 
be nothIng to prevent the sons of labourers con

umg theU' education in the evemng?-I can 
e none" 
2726. t~ a number of cases, I snppose the 

Ie ers ~ld have to receive some payment 
fro the S te, In order to induce them to gIve 
those ect s ?-They must certamly receive 
assis fro some source or other. 

2727. The fees heing part of theIr income, and 
th,.. assistance malung up the rest 1-Yes, whether 
It shonld come from the State direct, or In some 
other way, IS a matter on wroch I cannot gIVe an 
OplDJOn. 

2728. You BlUd you thought each child should 
be tau~ht the rudlmenta of Ita probable future 
trade ID school, for instance. that the son of a 
carpenter shonld be taught the rudiments of ear
pentry 1-That 18 my oplDlon If he is lUtended to 
follow the trade. 

2729 Were you speaklDg merely of manual 
ability or the teachlDg of certain geometrical 
propertIes of bodies, say, for IDstance, as aprhed 
to bevelhng?-I was relemng to the actua use 
of tools. I thmk the cluld should be taught the 
use of tools. 

2730. You would teach to the son of every la.
bourer the manualllart of the trade which he was 
Intended to follow?:'" To some extent I would do 
so, though to what extent I CllO hardly say 

2731. Would you not be compelled to have III 
every na.tlonal school special masters for each 
trade, shoemakers, carpenters, and blackstruths P 
-I scarcely contemplated thiS helOg done 10 Da
tlOnal schools. I was thlOkmg of such schools as 
could be got up by trades UUlODS; for IOstatlCe, 
If each trades uUlon would support a school for Its 
own particular trade. 

2732 You were tl'lnkmg of certain secondary 
schools WhICh should he got up by the workmen 
among themselves ?-Yes, rather for the lower 
artlzans than for BlIIlple labourers. 

2733 You were Dot contemplating aDY State 
IUd?-Notat all. 

2734. If you had the specIal masters WIth tools 
and materials, It wonld be done eDtlrely by the 
people themselves?-Yes, the tools would be sup. 
phed by the workmen themselves; as to the teach. 
lng, It IS a POlOt for statesmen to deCIde whether 
even that should reCeIve aid or not. I dId not, 
however, contemplate that. 

2735 You 'Would notapply that to tho natIonal 
schools generally throughout the country?-Cer
tamly not 

2736 You propose tbat a man shoulU be al
lowed to come uJ to Oxford or Cambridge for his 
SCIentific education WIthout belonging to any col
lege or hall ?-Yes _ 

2737. You mean that he should be allowed to 
attend the lectures of the professors on sCientlfic 
subjects ?-Yes.. 

2738 When you made that suggestIOn, were 
you speakmg of the workmg classes or of the 
middle classes ?-Of the muldle classes I would 
exclude Jlone, but I fear a great rosDY people 
would be excluded hy the Cll'cumstances of the 
case. 

2739. They would have to pay fees to the pro
fessors?-Yes. 

2740. And to find theU' own board and lodg
mg1-Yes 

2741 Would you allow them to enter mto 
competition WIth those who were studYing In 
the colIeges or halls?-I wonld have them, as 
far as degrees are concerned, m every respect 
the same as members of colleges. 

2742. Would you let them go in for scholar. 
arops or fellowships 7-Certamly. I would admIt 
them for all. The whole subject ,.. now bemg duJ.. 
cussed ID the UDlversities, and I am simply ex
pressmg my own opmlon. The subject III before 
the govemmg body at thIa time; and the pnnmple 
of admitting out-college studenta has been passed 

by 
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by one of the governmg bodIes, the COngTega.tlon; 
a.nd the detaJls of the scheme will come before the 
Congrt·gatIOn 10 a few days 

2743. Is It your object to make lOtelhgent 
manufacturers, or to educate these people lOto 
beeomlDg learned professors 7 - l'he object IS 
Elmply to cheapen the UlllversIty course. The 
educatIOn they would get would be preCisely the 
same as the colle,!(e men, as far as the ~rofessors 
are concerned. They would attend the same lec
tures, and I presume they would take degrees 
in the same way, the object IS merely to enable 
mpn who will be economIcal to get through the 
Uruversltyat a reduced e"peme, If they can. 

2744 Mr Lowther] W,th regard to the 
effective teachmg of arIthmetic, do you know 
anythmg of the teaclung of arIthmetIc 10 Eng
land generally?-Only by results 

2745. You do not know whether that teaching 
is generally good or bad?-Judgmg by the re~ 
suIts, agam, I should say that It IS bad; but I 
should not hke to express any general opmlon 
I should not, perhaps, say that the majorIty of 
my pupIls Came up m that way, but a very great 
many of them came up shockmgly !II prepared. 

2746. But was that a. result of the system of 
teachmg, or of a want of ab!lIty on the part of 
the persons themselves ?-From the expenence 
whICh I have had of the ability shown by these 
pupIls afterwards, I should certamly say It was 
not from any want of capacIty on their part. 

2747 You thmk there is a general defiCIency 
in the educatIOn whIch mIddle-class boys receIve 
in authmetIc ?-I can only explam the facts In 
that way. • 

2748- Str Charles Lanyon J WIth regard to 
teachmg trades 10 elementary sc}1001s, you re
ferred to mstructlOn m CIVIl ellgmeermg, and 
you saJd that It was not possIble to' gtve prac
tIcal mstructIon of that KlOd, but do you not 
thmk that the same objectIOn apphes to every 
other subject You admIt, do Y011 not, that It IS 
ImpOSSible to gIve practIcal !DstruotIon In CIVU 
engtneermg?- At the U UlversitIes, J cs 

:1749 But do you not thInk that the same obJ 
jectIon would apply to the poss.bthty of g.vmg 
Eraotlcalmstructlon in every other branch ?-At 
the uUlversitIes, cerbunly. -

2750. But In the pnmary s~hools, and 111 every 
way P-I do not see tha.t there IS any objectIon to 
teaohmg the use of tools; my oplUlon, however, 
18 not based at all upon eXl?erlenoe, only I cannot 
see any objertion to enabhn~ a boy to learn the 
use of a tool whIch he IS hkely to use In af'ter
IUe. 

2751 Do you thInk It would be possible to 
carry that out ?-I do not at thIS moment see any 
difficulty In It, there would no doubt be a diffi
culty m carrymg It out In all branches In one 
school. -

2752. Mr. Bazley 1 I presnme that you re
ferred to Owens' COllege, In statmg that the 
young men presentln~ themselves were found 
defectIve In anthmetical attamment?-I was 
speo.klDg of the whole of my own experience, 
both at Owens' College and at Oxford 

2753 Had you any lDstances of conSiderable 
mental attaInment at Owens' College bemg shown 
by students when they entered ?-Some of the 
students appeared to me to be very well prepared, 
but I should be justIfied In saymg that a large 
p,roportIon gave me the ImpreSSIon of bem'" very 
ill prepared. C 

2754. Have you any knowledge WIth regard to 
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theIr preparatIon In chemIstry, hIstory, and other Professor 
matters ?-I have no expenence at all. R.B Clifton. 

2755 How many students are there usually 
reSIdent m Cambnd~e ?-I can scarcely answer 18 May 
the questlon, it IS nme years SInce I left Cam- 1868. 
bndge. 

2756 Could you venture to say that there 
were as many as 3,000 students at Cambrldge at 
one tlme?-I should certaInly say that the num
ber of undelgraduates was under 2,000 

2757 Have you any knowledge of the extent 
of the degrees gIven annually at Camb!ldge?
I have not, they are gtven In sO many different 
departments, and though no doubt the totaL 
number could be ,arrived at, I have neVCll 
known It , 

2758. Do you recollect the number of young 
men who have taken degrees lD )!ClentIfic attam
ments 8$ well as 10 mathematIcs ?-In SCIence, 
very feW' mdeed, when I was at Cambndge. 

2759 Was there anythmg hke 50 In the year? 
-CertaInly not, I should say. 

2760 Should you say as many as that took 
those degrees at Oxford ?-Certamly not 50 111 

the year took degrees In science,.unless mathe
matIcs be mcluded, under ths term, the degree 
conferred belD~ the B A. degree 

2761. At neIther of the UDlversities would you 
say that there were as many as 50 ~-Certalnly 
not at Oxford, and 'r thInk not at CambrIdge 

2762 You would say at all events tha1l not 
more than 100 took degrees In sCIence at the 
UUlversities In the course of the year ?-Certunly 
not 100 

2763 The steam-engme havlOg been Improved 
by James Watt three-quarters of It century ago, 
are you aware whether any new pnncIples have 
been added to the steam-engtne beyond those 
w hlOh he dIscovered as to the expanSIon of steam, 
for mstance?-No new pnnCIple of that magtn~ 
tude has been dIscovered, but there has been a 
great number of new apphcatlOns. 

2764 Are you aware whether first-class engi
neers have wscovered anything fresh 1Il relatIon 
to the apphcatlon of steam to the stationary 
engme slUce thetlDle ofWatt?-It 18 a questIon 
I cannot answer, but 1 should Imagtne the~e 
have been great changes m the workmg of It. 

2765 But I am now speakmg' of a great ws
covery hke the apphcatIon oli steam to the sta
tIonary engme 7-No doubt the great prmcIple 
of the expansIOn of the gas ):emams preCIsely the 
same. 

2766 Are you aware whether anymore econo
mIcal apphcatIOns of steam have been made up 
to the present day than J ames Watt hImself 
apphed three-quarters of a century a~o 7-1 have 
no absoJute expenence of the worlWlg of the 
steam-engtne, but I ImRgtne great Improvements 
have been made, and probably from an econo
nllcal pomt of VIew. 

2767 During the last three quarters of a cen
tury, Ii great many men have passed through the 
uDlverslues, who were emment no doubt In ma
thematIcal attaIllDlent and SCIentIfic attaInment 
generally, can you pomt out, dunng that tIme, 
any Slgtlal Improvement 10 the steam-engtne 
whIch has been made by any BlDgle mwv.dual of 
either uDlverSIty 7-1 have no eVIdence upon that 
point. 

2768 But is not the inqmry of this COmll1lttee 
supposed to be leawng us to the expectatIon that 
the sons of artlzans, If mstructed III SCIence, may 
do what men of the school and of the hIghest 

T 3 educatIon 
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Professor edocatlon ~n our country have not acllleved P
R B.Cbfom. I do not t1lll1k -we are hopmg that by educatmg 

- the workmg el ..... es, or even the masters, we shoJl 
18 ::y to any great extent discover new general pnn-

I • elples, but that we shall be able to lDJprove the 
workmg ofmlUlhtnery, and to economise molave 
power. and generally to keep pace WIth our 
neIghbours, 10 the character of the articles manu
flUltured, 1 thmk we have reason to ,hope that 
that result will be achieved 

2769 But ta1nng the lughest 'Schools in thiS 
country. are yoo able to /pve me aoy Instances 
of any benefit denved lfI. e"penmental pluloso.phy 
or experImental sCIence. to the mdustry of the 
country, from persone tratned m those schools P 
-In experllUental SCIence, I could menbOD very 
emment mea £rom the uruVll1'8ltles, but WIth 1I'e
gard to tbe steam·engtne espeCIally, il cannot, 
perhaps IlIleed only mention SIr Wll.ham Thom
son, who was a CambrldlZe man; he has cemmly 
Increased our SCIentific koowledge very greatly. 

2770. Yoo mIght have mentIOned the late 
Master of TnUlty, I presume P-Yes, undoubt
edly, and Professor 'Stokes, and many otherll. 

2771 Could you pomt out any 10dustry of thts 
country "WhIch has been created, or largely 1m· 
proved, by any such dlscovenes as 1 am now 
refernng to P-Slr Wtlbam Thomson's researches 
have added enormously to the lDdustrw worlong 
of the telegraph, I should Imag.me. 

2772 But they have not led to any lDJprove
moot .of any great magmtude 10 any gIven In· 
(lustry, have they?-1 snould th10k they have 

2773 Can you pomt out any lDstance hke that 
In winch Mr Marshall of Leeds has mtrexluced 
an lDJproved system of Bax-splUnmg, wluch hall 
been of nnmense benefit to England, Irelood, and 
Scotland. Can you mention any person sClen
tafically tIJamed m eIther ot our great umversltle8 
who has made any such unprovement or discovery P 
-I am afrlUd It is a question that 1 can Bcarcely 
go mto off-hand. 

2774 Chamnan.] Wlt'h respect to James Watt, 
IS It nnt a fact that he receIved his education at 
the Umver81ty of Glasgow?-Yell. 

217 5 He was a plulosophlcalmstrument maker 
at Glasgow, was he not 1-1 dare say he was, but 
I have forgotten the 'CIrcumstances 

2776 Lord Room Montagu.] WIth respect 
to any benefit to be confetted on the mdusf.nal 
classes, wlueh would be the greatest benefit to 
those classes, to /pve them addItional work. wlueh 
would lDJprove theIr means of hvelthood, ot' to 
Improve thexr mtnds ?-To lIUprove thexr mmds, 
undoubtedly 
~777 And perhaps SCIentific eduoatlon would 

have that elrect on the work1Og classes?-U n~ 
doubtedly. , 

2778. Therefore" although 110 new engines 
were Invented, or no new mdustrIes created, to 
/pve them sclenttfic education would be a great 
Ilenefit ?-Certmnly. Bnd I do not see how the 
benefit can be measured by Its results m me-
charucal nnprovementll. 

2779. Mr. Akrvyd] You.- el<penenee has been 
ohlefly confined to the scientific educatIon of the 
JDlddle and uppet classes. has 'It not ?-Yes. 

2780 At Owens' College you had evenmg 
classes wlueh mcluded a certain number of fore-. 
men, and people of that stamp, but still the 
students were cluefly of the JDlddle class P-I 
suppose tbey would be called of the Dllddle clasll. 

2781. You bave had no prlUltIcal expenence 
yourself of ~ the _ workmg classes, have 

YOll P-They were all taugbt together, 80 that I~ 
.1Id not eome to my knowledge what etatlon of' 
hfe they occupIed. They may have been artJ.,j 
zans, but I had no means of comlDg to any 
knowledge of the flUlt. 

2782. In spe9.long of the particular education 
whreh you state WBII reqUired for thA four Wf~ 
ferent olasses, your own eltpenence IS IUUlted to 
only ODe of these classes, namely, the wddle 
class P-eertamly. ' 

2783 Y 00 speak theoretic9.lIy, and not practl~ 
cally, of the educatIon reqUIred by the mdustrlaI 
classes P-Yea. 

2784 At Owoos' College had you any work_ 
shop attsohed to the oolle~e ?-No. 

2785 Had yon a chewcallabor9.tory ? -Yell. 
2786. But no Jomer's or carpenter's shop, or 

any place where people mar learn the USB of 
tools 1-No, notbmg of the kind j and I wIll add 
that, as one of the professors, 1 should have 
opposed any attempt to 1Otroduce such a thmg. 

2787. Am I nght 10 understanihng that you 
recommended for schools generally what you 
would not have adwtted at Owens' College, that 
lB to say, a workshop 1-1 was speakIng SIlnplyof 
boys who were gOIng early Into some trade, and 
1 thought It would be an advan~e If, before 
they oommenced their apprentlceshlp, they had. 
already learned the use of Simple tools, not ta', 
be eIolled workmen, but to be useful. 1 would 
not attemllt, to lUtroduce that plan 10 the cue of 
foremen. In the ease of foremen the techDlcal 
trauung reqUIred can only be gamed 10 the real 
workshop. 

2788. YOll would teach the apphed sCiences in 
these schools and colleges, but yon would reserve 
partxcular techDlcal education for the 1ICtual 
workshop ?-Yes, for the actual workshop. I be
heve that thorough techmcal educatIon In the 
use of tools oannot be obtruned m any other 
way, and that It would be useless to try to do 
It 10 classes. 

2789 Yoo are aware that Mr'Whltworth hu 
asSIgned eIght exhibItions to Owens' College. 
and three to Oxford; and you 'Would naturally 
'thmk, I presume, that he mllst be a partIcularly 
good Judll:e of the value of sClenttfic education 
generally?-Yea. 

2790 You are aware that one conwtlon of his 
scholarslups lB, that the candtdate. shall have 
acqUIred the use pf tools ?-YeB. 

2791 And that they must have acqUIred that 
use of tools not In school or college, but u a 
separate thmg 1-1 presume that euch a now
ledge as he reqUIres could be acqUIred 10 any 
workshoJl where the tools are used. 

2792. Would you not tbmk the op1D1on of a, 
man lIke Mr. WhItworth alm08tconclUBlve as to 
the value of 8Clenttfie educatIOn lU these re
specta ?-Certmnly 

2793. Yon were speakmg also of the educa
tion reqUIred for foremen and masters; that is 
to say, masters, manuflUlturers, and so on 1-
Yell. 

2794. Do you know anythIDg of agncuIturai 
caemlstry 1-N 0; 1 have not been engagpd In ' 
ehemllrtry at all. 

2795 Would you el<tend the Bame remarks to 
large farmers and landownere w,th l'egard to the 
ne_,ty of SCIentIfic tnlD1Og?-Y ell. 

2796. Clunrman] WIth regard to those local 
colleges yon contemplate that the nmVerl!1tlea 
Baould furnlBb pIYfes80rI for those colleges, do 
yeu not 1-1 do. 

2797. Do 
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2797 Do you tbmk those professol'lf would 
be (ontent to be paid m great measure by the 
results of the exammatlOns of thea puptls, or 
that they would expect an endowment ,n some 
shape 9-1 trunk they would expect endowments. 
in some shape 

2798 Do you thlDk they would be Justlfiedm. 
that expectatlon ?-<Alrtrunly, for thIS reason, 
the teachers from the umversltIes would probably 
represent the h",hest class of teachers, tht>y would 
teach 'branches" of knowledge whIch, although 
very Important to a certam number of people, 
would be Important to a comparattvely small num
ber of people, and consequently such fees as they 
would be prud must be a very msufficienli remune
ratIOn. In order to keep the fees at all moderate 
It would be necessary to supplement that source 
of lUcome eIther by prIvate endowment or from 
some pubhc source, such ItS a rate 

2799 W,th regard to sCIentdic l)lstructIon as 
apphed lD the cases of manufacturers and pro
pnetors of large mdustrll.l undertakings, I 
suppose you would eXl'ect that such knowledge 
bemg superadded to thea practICal knowledge 
would be hl~hly benefiCIal to them m an Indus
trIal pomt of vlew?-Yes 

2800 And tbat the reason why SO few lUdus
wal results have been arnved at by SCientIfic 
men up to thIS tIme IS because they have not 
combmed sCience wIth practIce ?-1 should say 
that IS the reason. In all mduswal purSUIts 
that combmation 19 absolntely essentlai It would 
be a mere acCIdent If & man sllDply acquamted 
wlth the theory made greatlracflcal appheattons" 
for he would only have ha.l the problem before 
lnm. 

2801 You conSIder that we have gone on very 
well, as a practIcal people so far, but that we 
should go on a great deal better .£ we had now 
theory m combIDatIon WIth practJ.ce 1-De'lldedly, 
that 18 my oplDlon. 

2802. Is there anythmg that you wonld lIke 
to add to your eVIdence ~-l was gOIng to suggest 
that there should be evenIDg classes and locaa 
colleges m all the large centres of mdustry ; but 
I do not contemplate that they should be confined 
to nenIDg classes They mIght be a part of 
the general edncatlOnal resources of the country, 
by day classes, and the evenmg classes would 
be for those who wanted to contmue then, stumes 
after enterIDg busmess 

2803 If the State gave aId, you would rather 
that that rud should be gwen to the eyemng 
classes, wmch should be attended by I?ersons of 
every grade, ilian to the day classes, which would 
be attended only by those whose means were 
supenor to those of the artlsan class?-Yes, but 
at the same tune I iliIDk that m the case of 
many of the prQfeSSOlSmps, at all evpnts, aId 
would be necessary, even for the day classes en 
account of the small number of people who would 
attsnd them. 

2804 You mean in those cases where It is 
probable that evenIDg classes could not be con
ducted benefiCially along Wlth the day classes 1-
I do not know that there would be any such 
eases, I thmk evenmg classes would be pOSSlble 
1D all cases. 

2805 You tIunk that under nearly all cireum
stances, If there were day classes, the Govern. 
meut endowment shonld be made to depend on 
evenmg classes bemg also held by ilie professors 
wbo recelved & stlpend from the State P-7 es. 
I thmk, certlllllly, that 1D all those colleges the 
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professors should hold evening classes. I m&y Professo,. 
go on to say, I ilimk .t would be; dean-able, when R B Clifton. 
pupus are admItted to, a workshop, or to & __ 
manufactory. some theoretIcal knowledge should 18 Mar 
be requITed, specmlly referr1llg to thea futllre 186tl 
career, for mstance, that a person in a mechamca.! 
workshop should be reqUIred tel know somethmg 
of matbematIcs, mechan,cs, metallurgy, and the, 
pnnCJples of machinery. I tmnk the masul'B' 
should also endeavour as much as pOSSIble to m~ 
duce theIr pupIls to contmue theIr stud,es IB the. 
mgher evemng classes of the locd colleges 

2806. But you would not attempt, I suppose, 
to enforce those reqmrement8 by the authonty 
of the State'l--No, 1 thInk th&t would not be' 
pOSSIble I was also gOIng to su/!"gest, that It 
mIght be pOSSIble, 1D the case of those studentS' 
who ha'\le shown themselves thoroughly well pre
pared, to shorten the course wmch IS at present 
reqUlred m the workshop A IDan who lS<well 
prepared theoretIcally wul learn the practlce 
much qUIcker thall a man not so preplU'ea, from 
what I have seeu of students, that appears to- me 
to be undoubtedly true Ifth18 plaB were adopted, 
the whole of the conrse wmch, & man wonld 
have to go through In order to obt ... u an adequate 
knowledge of ms profeSSIOn. would not be mate .. 
rlally lengthened by lUSlstIng on the theoretJ.cal 
kBowledge Let us take an mstance. IfI five 
years are reqnrred, as 1 thmk IS now the case. 
for a person to learn an engmeermg or a machlDe 
bUSIness, :Ii thmk that mIght be dlVIded lDto at 
least tw~ years, for the theory and three for the 
prac tIce, 01' three for the theory and, two for the 
practIce, as practIcal men may deCIde. 

2807. You tlunk that a httle expenence might 
lead both the fnends of the pupIl and the mastet 
to concur m an arrangement of that kind, as bemg 
benefiCIa.! to both alIke 1-1 am non qlllte sure 
about the masteE, because uhl) fees are somewhat 
large, ] beheve; but:Ii am sure we should gam Ii 
superIor class of masters by gIvmg thIS theOl'll" 
tIealmstructIon first. 

2808 Would not the pupIl be of greatel' falue 
to the master during the perIod of h,S pupdage If 
he had receIved some sCIentific trainIng before he 
began It, th&n If he went there as Ignorant as many 
boys now do go Into engmeers' offices ?-Cer
wnly, he would be of very much greater nse; 
and perhaps from the very first 

2809. And ,n that way hIssupenor value would 
be a set-off agalDst the shorter tune of hIS pUpI-
lage ?-CertaJ.nly. -

2810 Is there anythIng else iliat you wonld 
hketo add?-AtOxford, at the present tIme, the 
SCIentific school for a. class-man stands almost on a 
par WIth the clasaIcal school, ilie only dIfference 
beIng that, for a ma.n to obtaIn hIS degree b~ 
takm~ lionours m SCIence (as m mathem&tIea or 
law), It IS necessary for mID to take 1D one extr", 
clasaIcal book 1D ModeratIons, that 19 the only 
dIfference between the classIcal and the other: 
school •• 

2811 Would you tlunk 11 desirable to rlIDlt 
the amount of h19 clasSlcal knowledge to any pomt 
below what 18 now reqUlred ?-Not below wha~ 
19 now ~eqUIred, but to do away With the dllfer
ence of requtrlDg from the pupIls In one school 
more than 19 reqUIred from the pnpIls m anotheJ! 
school, to have, m fact, free trade throughout the 
whole of the schools, not to protect the ClasSlCS 

2812. At whatever Jl'llDt the bIfurcatIon took 
place, you wonld req Ulre no mo!'6 clasSIC. for a 
man who went on WIth h18 BClence than for & man 

T4 who 
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Professor who contInued hlS c1&SS1cs?-Up to that point I 
R.B Clrfto1l. thmk we ought to have what 18 reqmred for a 

__ good general educatJon, demandmg that from all 
18 May ahke and leavmg speClahties to take care of them-
1868 selves. 1 am now restnctIng myself tQ the case 

of class-men. 
2813 Mr. Aclancl.] Is 1t not the fact that a 

conslderable number of persona m Oxford are 
very deslrous that men should be allowed to pass 

,thelr exammatlOll lD classlCS as early as they 
please, and even on entrance, and that they 
should be free to devote the whole of their tune 
of res1dence m Oxford to sClel)ce ?-There are 
many who entertam that oplDlon; and the 
opm10n that II. student should be allowed to pass 
ModeratIOns ,n the fifth term lDstead of the 
eighth Is very general; mdeed, 1 have great 
hope that thIS change will be earned out ahnost 
lDlIIIedlately • 

2814 Is It not also the wlsh of a large num
ber of persons, expressed by a meeung which took 
place not lon~ ago lD Oxford, that young men 
possessmg emment BClenufic eapabu1tJes should 
be adIllltted mto Oxford on the ground of those 
emment sClenufia caplt9J1lties alone, Without en
tenngmto the qnestlOn ofms classlcal knowledge; 
m fact, IS not that 0pjDIOn entertaIned b'l Bome of 
the sOlentJfic professors m Oxford 7- do not 
know that I could dIstinctly say that, I trunk the 
0plmoll IS general that, In the event of a matncu
latJon exammatJon bemg mstltuted, science 6hould 
hold an equal, or at all events a conslderable 
posltaon m It, but whether It 18 the oplmon that 
students should be admitted for sCience only, I do 
not know 

2815. Is It not the fact at the present time that 
-the requIrement of a certam amount of classical 
education, such as 18 often obtaIned m the pubhc 
schools and grammar school$, docs really stop the 
way of a great many men commg up to the U ni
verslty who mIght otherwIse do so, and mIght 
even learn theIr claSSICS afterwards, those men 
bemg met at once by the httle-go 1-They would 
have very httIe time to learn theIr classICS after
wards, 1f the $Clentwc studIes were to be ear
ned to such an extent as we hope to carry them 
lU the U DIversity 

2816. But the fact is, that supposmg sCience 
should be accepted as a smtable basIS of j:leneral 
educatJon lU England, the way at the Umverslty 

is stopl!ed by the amount of classical knowledge 
which IS ne~essllry for benefitIDg by the studIes 
of the place 1-1 do not thlDk that anyone would 
WISh to dlmIDlsh any part of the general eduea
tJon there; we are &11 of 0pIDlon that a good 
g~neral educanon 18 absolutely necessary In every 
case. 

2817 :Mr. AAroyd] Do I understand vou to 
say that you would shorten the tJme of appren
tlcesbap 'to evert trade in the case of .Clenc8 
students ?-That IS what I mtended, 1 meant 
that the preVIOUS techmcal educatIOn should be 
taken mto account lU calculatmg the term of the 
apprenticeship 

2818. The term of apJ.lrenuceshlp m uaually 
flom five to seVen yenrs, IS 1t Rot 1-1t IS five In 
the trades that I know most about. 

2819. So that m the event of the te\'lll of ap. 
prenhceehlp belllg seven years, you would shorten 
It to five yeals, and m the event of Its helllg five 
years, you woulJ shorten ,t to thlee years 1-
PractIcal men must deCIde on the exact propor
tlons; 1 do not know how long It would take to 
mstruct a person thoroughly 111 the practical part 
of any partl(:ular trade. 

2820 Most apprentaces are at hberty, are they 
not, In the evenmg, to attend eveDlng classes ?
Yes. 

2821. Then, If we adhered to the term of np
prenuceshlp, they mIght stall attend those evenmg 
SOlence classes, BUd prepare themselves to acqUlre 
the necessary know ledge of the trade m B short 
time 1-That IS what I look forward to from the 
formatJon of evenmg classes In the looal coz.. 
leges. 

2822 But that is II matter which I suppose 
you would leave to the employers themselves, or 
would you make some speCIal proVlslons for It 1 
-I must leave It to more practical men to give 
an opmion upon that pomt; but I thmk thea
retlcal knowledge 1S certam to enable a person 
to learn the practical part of hIS work much 
quicker, bow much the time would be shortened 
I cannot say. 

2823 Assummg that an employer was de81roul 
to promote II clever young man. and also to BVaJI 
hImself of h1s lIDproved serVlees, It would be 
natural for him to put hun forward Bnd shorten 
the term of h,s apprentlcesmp, would it not?
No doubt. 

Sir ROBERT KANE, called; and Exammed 

'Sir R X. ne 2824-5 Clza.rman ] You are a Fellow of the 
a • Royal Society, I beheve?-I am 

2826. And PreSident of Queen's College, 
Cork?-Yes. • 

2827 And Dean of the Faculty in the Col-
1eO'e of SCIence m Dublin ?-Yea. 

"2828 Before the estabhsmnent of the College 
of SOlence III Dublm, you 'Were Professor of Na,. 
tural Phllosophy and Chemistry m Dubhn; were 
yon noH-Yes, I had been. 

2829 You have paid great IIttentJon to the 
subJect of SCIentific mdu.trlal education for a very 
conSiderable time, 1 beheve ?-For a very long 
time mdeed; I may say that I was among the 
first m these countnes in callmg pubhc attention 
to the neceSSIty for its dJffilBlon among our arb
zans and the industrial classes. 

2830. Before the establishment of the College 
of SCience in Dnhlm, SCIentific mstructlon was 

given m Ireland in some shape, was it not?-It 
was; by an instltntlOn termed the Royal Dubhn 
Soolety, an lDstltutJon of 'Very old foundatIOn 1U 
DubhD, and to wmch, from the commencement, 
there had been certam professorshIps attached, 
of natural phIlosophy, chemistry, botany, geology, 
and mmeralogy, and pnbhc courses of lecture. 
were delivered by those prOfessors 111 Dublm, 
whIch were very numerously attended, and whlch 
produced a very useful result m dJft'uSlD~ among 
the middle and lower classes & consIderable 
amonnt of taste for SClentlfic InstruCUOn. 

2831. Was any attempt made to te8t the 
knowledge acq111red at those lectures ?-There 
were exammatlOns held m later years. I do not 
trunk that ongmally there was any system of 
eXBDllnauon; but more lately there were pnzes 
1I1StJtuted, for whlch persons IIttendm~ the Iec. 
tnres might compete; that compeution was~ 

however. 
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however, entJrely voluntary, and the courses were 
pubhc. 

2832. Upon the whole, that InstructIon, I be
heye, was deemed to be InSUffiCIent, and after 
the subject had been InvestIgated before a 
Select Comnutwe of the House of Commons, a 
Commission was appoInted, of which you 
were a Member ?-The CommlSSlon of which 
I had the honour to be a Member was ap
pOInted by the SCIence and Art Department about 
three or four years back, but prior to that a 
change had taken place In the ar~angements for 
sclentmc Instruction In Dubhn by the transfer of 
those professors, and the instructIon which they 
earned on, from the Royal Dubhn SOCiety to 
another institution, which had In the meantlme 
been founded, and where the Instruction was made 
of II more systematic character, and more direetly 
educatIOnal Instead of the gratUitous lectures 
which had ongmally eXisted, there was an arrange
ment made for courses of lectures, to whIch ad
miSSIon was obtaIned by the payment of small 
fees, so as to test the reahty of the deSIre for 
Instruotlon, to make the class a really student 
class, and not a class of mere loungers, I as they 
were freqnently represented to be under the old 
system. That plan of courses of educatIonal 
lectures of a certaIn popular character, that IS to 
say, not of a nature reqwnng any great amount 
of preVIOUS preparation to understand them, was 
In action from about 1854 to 1867, those classes 
were attended In moderate numbers by the ar
tIsan class, and by those persons of the ID,lddle 
class that were Interested In gettmg sClenb.fic 
lUstructIOn 

28,33 Was any attempt made to test the re
sults of that Instructlon?-Y es, there were exa.
mInatIons, and pnzes were awarded at the tenm
nation of eaoh course of lectures, but there was, 
of course, no means of compellIng every member 
of a class to go In for examInation, It was only 
those who WIShed to compete for pnzes that pre
sented themselves for eXamInatIon 

2834. By whom were those prIZes !riven?
They were gIven by the Departlnent of SCience 
and .Art on the recommendatIon of the professors 
who conducted the exammabon. 

2835 That IS to sny, the examInations dId not 
form a. part of the general teatm'" exammataon 
In connection With the SCIence an'a Art Depart
ment throughout the country?-No, they were 
In operatIOn before the mstItution of the general 
system of National examInations by the SCience 
and Art Department. 

2836 But all thIs has been superseded by the 
Royal College of SCIence, which IS now esta.
bhsbedIn Dubhn for Ireland?-Yes 

2837. That college has only been at work a 
short time ?-Tins-IS Its first seSSIon, and, m fact, 
I may say ItIs scarcely as yet In operatIon ; OWlUg 
to unaVOIdable delays It was not brought mto 
\Vork untIl a large portion of even thIs seSSIon 
had passed over. The work of thIS sesSIon 18 
scarcely more than tenbitlve • scarcely more than 
suffiCient to gUide the professors In the or~8UlSa
tIon of the system for the conung seSSion, In 

whloh I hope the plan of InstructIon will be fully 
brought Into actaon. 

2838. But, of course" the scheme of study 
whtch 18 hemg pursued In the College of SCIence 
In Dubhn was Carefully considered by the Royal 
Comnusslon of whIch you were a member?
Yes; the ComllU8Sloners 181d down a general 
soheme, not gOIng mto minute de~ 
,0.72. 

2839. It was the commISSIon known by the S,r ll. Kane, 
name of Lord Rosse's Comnusslon?-Yea, Lord' --
Rosse acted as Chamnan of the CommISSIOn, 18 May 
and under hiS supervISIon a scheme of studIes 1868. 
was' prepared which mcluded the dIfferent 
SCIences whIch are more ImmedIately conneoted 
WIth mdustrlal purSUIts DurIng the first year 
tho~e branches of study were common to all 
students, In the second and thIrd years the 
courses branched mto the dIfferent profeBSlonal 
avocations It was arranged that four dIplomas 
should be gl ven, one In practIcal mechamcs and 
engIneerIng, one In chemIStry and chelnlcal 
manufactures, one In mIning and mebllIurgy, and 
one In agrIculture 

2840. You have no practical expenence yet of 
the results of thIS course of study, but I suppose 
In deVISIng It you took mto consideratIOn what, 
eXists elsewhere; you concluded upon the whole 
that thIS senes of courses would be a de
SIrable one in preparatIOn for IndustrIal occu~ 
patlons?-Yes, the gentlemen who co-operated 
on that occasion In prepanng thIs course were 
many of them tolerably familiar With the orgam
satlon of some of those mstItutions on the Con
tInent, such as the Ecole Centrale des Arts et 
Manufactures In ParIS, and some of the German 
polytechmc schools and the schools at LIege and 
Gand, where SImlla~ plans are carrIed out, I 
beheve the arrangement was deCided upon after 
very full conSIderatIon, and the courses deCIded 
upon m general terms, for every al rangement 
of the kmd IS subject to modIfications of detail 
when It comes Into actual workIng In any partI
cular localIty 

2841 But upon the whole you based thIS 
scheme on experIence gamed rather m foreIgn 
countries than on anythIng eXlStIn~ 1U thIs 
country?-There dId not eXISt m this country 
any parellel whIch could be taken as a model, 
for the arrangement of such an institution IS In 
this country completely new So early as the 
year 18&8 I had endeavoured In conjunction WIth 
a gentleman who is now well known 1n the 
englneermg world of London, Mr Rober!; 
Mallett, and one or two other gentlemen In 
Dubhn, to orgamse from our pnvate resources, 
an Institution very nearly on the same plan. 
but we were entJrely In advance of our age" 
we met WIth no suffiCIent pubhc support, and 
It could not be carned out. However, almost 
ImmedIately afterwards It led to the foun
dation of a School of EngIileenng In Tnmty 
College, so that although we dId not succeed In 
what we desll'ed, our efforts were not by any 
means WIthout result. 

2842 Has that school been a successful school? 
-It has been a very successful school of CiVIl 
engmeenng. 

2843. Have any of your Imh raIlway en
gineers been traIned m that school ?-The school 
came Into operation too late for any of the men; 
that were In large practice as rmlway engmeers to 
have been tramed m It, thc great burst of railway 
engmeenng m Ireland was about 1845 and 1846, 
and the school In Tnnlty College was ouly foun
ded In 1840, but Mr. Charles Vlgnolles and sub
sequently 811' John 1fI'Neill were connected With 
It. Professor Downing, who 18 now connected 
With It, 18 well known as a sCIentUio eOglneer, and 
Its character has been very htgh. 

2844 Was Mr. Hemane a jlupil of that school? 
-No, I do not beheve that he was ever directly 
connected With that school.. 

U 2845. Yoli 
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Sir R. K .. ,.,. 2845 You SBld that your attempt was in ad
vance of the age, of course you give that opllllon 

18 May only as far as tlus country IS cOllcerned; but do 
18Gs you thlDk the estabhshment of the School of 

SCIence in Ireland at trus moment i. III advance 
of the age ?-Certal"ly not. I think thIS country 
18 consIderably bebt"d the actuo.l condItion of 1lI
dustno.l SCIence WIth reaard to such lnstltutlOne 
or means ofteachlDg j 1l we contrHst the posllaon 
of tlus country WIth regard to. sCIentIfic educatIOn 
mth the posItion of ccntmental countnes of Wes-
tern Europe, 1 beheve our pOSltlqn Will be found 
to be among the lowest. 

2846 If for the term, belnnd the age, I were to 
subsbtute the term, In advance ofl,ubhcopm,on, 
what \Vould you say then? W oul you say that 
the estabhsbment of the College cf SCIence in 
Dubhn IS III advance of ,Pubhc opmlon, or do you 
tbtnk It is probable that It Will be really an lDStitu
tion of which the pubhc will avail themselves ?-1 
believe that thelllstltutlOn of the CollegeofSL~ence 
III DublIn IS not at o.IllD advance of educated 
pubhc opInIon, but It 18 the klDd of insbtubon 
which must grow, and perhaps grow very gradu
ally, lDto pubhc acceptation ,A diploma such ae 
18 contemplated to be given by that instltutlon 
must be some time before the public come to 
estImate It, or to give lucrative employment upon 
the strength of It. The very fact of such a 
dIploma lSBUJng from a Government department 
18 ltaelf q"lnte a novelty, and the value of the 
dIploma must be venfied by the performances of 
the students, who WIll be sent from the mstl
tutlon before you can reckon upon Its bemg 
accepted as suffiCient proof of the profe88lOno.l 
quahficatlons of the holder 

21:147. But, taloug the case of men who are 
not dependent on others for employment- fo~ !D" 
stance, the sons of your large manufacturers, we 
will say men of the class of Messrs Mo.Icomsons, 
of Waterford-do you expect that the school wlll 
be adequately appreCIated by men of that class? 
-I should hope so, after a lIttle bme The 
College of SCIence, m Ita actuo.l form, IS ec en
tirely new, that I do not WIsh to make any 
very positive assertion WIth regard to Its future, 
or as to what 1 belIeve It may accomphsh, but 
we have had attendtng the mstltutton wluch has 
been transformed mto the College of Science, the 
sons of the workIng managers of severallarge 
manufacturers' estabhshments, and they have stu
dIed the dtlFerent departments of lDdnstno.l SCIence 
III what was then the Industno.l Museum, what 
18 now called the Royal ColIe~e of SCience. 

2848 Your organIsation bemg now much more 
complete, you thmk you ought to anticIpate 
better restllts even than those whIch you got 
nnder the old system 1-1 should hope in time that 
we sho.ll, but the mstltutlon has received a con
Siderable amount of shock, If 1 may use the ex
presslOn, from tbe abohuon of what was its moet 
EOpular element in Its old form; that lS to say. 
the system of BClentInc instructlon to which puptle 
were admisSlble for smo.ll nomino.l fees Those 
courses, w hlCh were attended by a considerable 
number of penons, brought a large concourse of 
the pubhc rOlmd the place, and made it genero.lly 
known, and gave It a very conSlderable amount 
of loco.l popUlarity. Then the museum, havmg 
been orgamsed on a large eca1e, and 1 may say 
in a very perfect form, as illuetrating all the 
more lDlportant oranches of industry, gave to 
the msututian a very large amount of popular 
inte.rest. ,In Its changed form that popular ele-' 

J • 

ment has been almost entirely eliminated 1 and 
bemg reduced to the mere trunk of sCientifio 
Instructton in a rather dr.r and narrowed form, 
It has not now {speaklD~ of thiS se88lon, at least} 
been capable of taktn~ before tbe pubho the at
tractIve posluon that It had preVIOusly occupied. 
I have, however, every hope that DS It becomes 
hetter known, the advantages of the system of 
education now carried out there Will be lip
preclated BS a means of scientIfic education to a 
very considerable extent. 

2849. You do not mean to say that the mu
seum hIlS ceased to elrlst 1-The museum has not 
ceased to eXIst, aud none of the objects that had 
been preViously ID the museum (at least, none of 
those of an IDdustnai character) have actually 
been removed from the IDstltutton I but the 
changes of construction which have been carrIed 
out m the InstttutlOn have necessarIly closed up 
from publIc inspection or pubho 'VIew a great 
part of the Industrial collectIons; and then, as far 
as the professor~ appear to understand the In-' 
Structlons which they recelVIl froUl the depart
ment, It IS contemplated ID future that the scope 
of the museum shall be limited to such obJecta as 
are inwspeneable for the illustration of SCIentific 
lectures. Such )Vould be a very much more nar
row scope than the museum prevIously had, which 
embraced a general and very complete IllustratIon, 
the detat1s of the proceSBes and the produots of 
all the Important industnes. My OWR hope 18, 
that the Idea of restrlctlnlf the function of the 
museum to the mere dry lllustratlOn of sCIenttfio 
lectures will be reconSidered, for I thmk It 
would be a great loss, both to the lDStituttOn and 
th" public, If the industno.l character of the 
museum were not preserved. 

2850 I thmk that question would, perhaps, 
scarcely come wlthlD the purview of th18 Com
mIttee, but you have no reason to beheve that 8S 

a college of science the Ro1al College of Du bha 
will not be appreCIated 1-I have every reason to 
beheve that It wJll be ID tnne, but }lUbhc confi
dence of that kind io a plant of slow growtb rand 
It wlli be necessary for those connected With the 
college to prove that success IS deserved. 1 trust 
when that B shown, the pubhc will fully appre
ciate It, and manifest that appreClatton. 

2851 You have a staff of professors fully com
petent to give IDstrucbon In theorebco.l and ap
phed SCIence, in View of the mdustno.l POSItion of 
Ireland, have you not?-Wo have an excellent 
staff of profeBBors With the exoe~tton that there 
are a couple of chaIrs still remammg to be filled 
up; chaIrs of BubJects wluch dId not come into 
pIal thiS first seSSlon, and the nommatIonR to 
.whlch, therefore, were not indIspensable thl8 year. 
we trust, however, thllt tlley Will be filled up by 
nut S888lon, so as to bnng the whole of the 
professors IlIto full actton. 

2852 What are those cbairs?-MinlDg and 
mineralo@'. and alec, probably, pohueal economy. 

2853 Hut those ebalrs are included III the on
gmo.l scheme lIB settled by Lord Rosse's comllllB
Slon'-Yes. 

2854 On the whole you would consider that 
that scheme, 88 so settled, mIght set'l'e as a lIlOdel 
for any smlliar msututton to be estabhshed in the 
sister I8landl-1 may eay, in general tenns, that 
It 18 modelled on the Ecole Centrale de. Arl8 et 
Marmfaeturu III Pans, but in the adaptation of 
such a scheme to any pa.rtroular locahtyor par
tictlllll' instttution~ it IIlIght requn-e snodJficattonl 
III detat1. 

2855. Aa I 



SEJ;.ECT C<»DUr~',EE ON SCIENTIFIO INSTRUCTION 155 

2855. As apphed to a great central school lD 

London would you I!lIV that thIS scheme might be 
followed with advantage ?-1 thmk m general 
terms It certaroly might 10 London, but from the 
great magUltude tI, which such an mstltutlon 
might naturally be developed here a stlll further 
degree of speClal!1 might be fouud necessary: as 
a commencement and m general terms, however, 
I thmk nothm'" better could be su~gested. 

2856. But J rou were estabhshmg a. local col
lege m Belfast or Llmenck, or In Manchester. 
or In BlrDllngham, you would then m80ke some 
moddicatlons?-Yes, It IS always deslTable m 
such mstltutlons to give the most development to 
the teachlDg of those branches of mdustry wmch 
are most cultivated m the partlcular place; for 
instance, m BelfWlt, It would be most n80tural 
to give greater development to pra.cttcal mecha
nICS and mechaDlBDl. the mdusmes there bemg 
prIncIpally connected With machmery In another 
dIStrict, which was the Site of chemICal manufac
ture .. on the other hand, the development of the 
cheDllcal SCiences, would be more natural, a. 
dlVlBlon of that kmd a.ctu8olIy ta.kes pla.ce m 
Belgtum, where In Ghent, whIch IS the s~at of 
the great cotton manufactures, they h80ve a school 
of civil and mechamcal engmeenng In Lu!ge, 
w mch 18 m the centre of a great eoal-field, ilnd 
the seat of chemIcal manufactures, they ta.ke 
DllDInQ:, metallurgy, and metal manufa.ctures, WI 

the pnnClpal subJects of the mdustruIl college 
wmch IS there. 

2857. In all these cases, however, you would 
reqUIre a certam amount of theoretical knowledge 
m certaIn subJects, I suppose?-You must base 
industnal teachmg entirely upon preViOUsly a.c
qmred educatIon m theoretical sCience; you cannot 
teach the apphc~lOns of sCience to mdustry, untll 
you bave first taught the prinCiples of sCience Itself 

2858 But you would tea.ch future ch~IDlSts a. 
oertam amount of mech8oDlcs, and you would teach 
future mechaniCS a certam amount of cheIDlStry ? 
-Yes, those sCiences a.re so mterwovell. With one 
a.nother, m theIr general pnnclples, th80t a man 
would be very Imperfectly educated If he were 
a mechanlo Without any knowledge of the nature 
of the matenals he was makmg use of, and, on 
the other hand, a. cheml8t would be a very Im
perfect man of sCience If he was not 80cquaInted 
WIth the fundamental pnnClples of mechamcs. 

2859 After haVing tau~ht every man Intended 
for an mdustrlal occupation the elements and 
pnnClples of certam SCiences, YOll would then 
develope tho Instructton In the dIrectIon of the 
pUrSlllt wmch he WWl to follow P-Yes; I beheve 
the elem~ntary education In sCience would be 
better ohtamed (by better, I mean more convem
entir, nat better as to quality,) m a drlferent 
mstitutIon. so that a person gOIDg mto an mdus
trial college, such as that fOWlded In DublIn. 
should matrIculate, as It were, or pass through an 
entrance course, and should have Ie&nJ.t some 
elemen ta.ry mathematIcs. perhaps some elementary 
mechamcs, such 88 a Imowledge of the mech .... 
meal powers, &8 they are termed, and by that 
means be enabled at once to enter on the courses 
of the professor.. ana to follow them, without 
troublIng the professors to occupy themselves 
'WIth teachmg the lDere elements, which fntters 
away a great deal of time, ana fill! whum, the 
aervlces of men of very mgh rank in 8Clllnce are 
.not qU1te necessary. 
• 2860. Y Oll would IlIUrI that general lClentdic 
UlStructIon several steps further m your colleges, 

0.72. 

80nd afterwards develope It speCIally, a.ccordmg to st, R Karl' 
the depa.rtment of mdustry wmch the-pupil In- __ 
tended to follow in after-lIfe ?-Yes; I thmk a 18 Mat 
complete education m mdusmal sCience would 1868 
conSISt, In a. m8onner, of these three stages' first, 
the pnmary educatton In sCience whlcn could be 
gotten at a pnmary sCientific school, and where 
the first elements of geometry up to three or four 
books of Euchd, some elementarr algebra up to 
SlIDple equations and &r1thmetIc With deCimal and 
vulga.r fracttons; those thmgs as a baSls would 
enable the student to enter a. college of mduamal 
SCIence m a. state In whICh he could at once com~ 
mence to attend lectures of professors of chemical 
and phYSical sCience WIth real a.dvantage to hIm-
self, and then havmg spellt one or two years In 

those studIes which may be conSidered as common 
to all depa.rtlnents ofmdustry, he could speCialISe 
IDmself for one or two years more In those par-
tlcula.r branches wmch were to be ms subsequent 
profeSSion or busmess. 

2861. Those studies you would develope more 
m one localIty than 8onother, 8occordmg to the dlf~ 
terence of the Iocallttes 1-1 tmnk that would be 
the more natural and more advantageous course 
to pursue, 1t IS not absolutely necesSIlry, but for 
practtcal purposes It would, I thmk, be more de
SIr8oblc. 

2862. Then you assume a certam amount of 
prepa.ratory sCIentific knowledge? - Yes; a 
student ought to possess such before entenng 
an mstItution such as the College of SCience m 
Dubhn. 

2863 Now, do you find th80t amonnL of pre
p8oratory SCientific knowledge really eXISts 7-W e 
have not been able to reqUire that at present; 
the means of obtammg such )?reparatorv sCientIfie 
knowledge IS not generally diffused, and although 
the questton of havmg an entrance examination 
h"" been discussed by the council of professors. 
they h80ve not thought themselves wa.rranted In 

recommendmg that it should be lmposed; we 
halVe, therefore, at present no entrance examina
tIon, but It would be, no doubt, very desu able that 
It should be mtrodueed as soon as ~t IS found 
pra.ctIcaJly posBlble. 

2864 H80ve you 80ny preparatory course m 
connection W1th the college whIch may be taken 
as a substitute for the mstnlctlon which ought to 
havebeenrecelvedelsewhere?-Notm the mstttu
tIon, or In lDlIDedlate connectIon With the Instltu
hon, but to some extent With a certaro class of 
pupIls, such preparation 19 secured by the fact of 
the Science and Art Depa.rtment h80vmg founded 
a number of exlubltions m connectlon WIth the 
College of SCience m DublIn, whIch exhibitions 
are conferred upon the persons who give the best 
answers 80t the May examIDatIons whIch are held 
by the department 80ll over the country; a person
gettlng one of these exhibitions by success m 
these exammattons has already proved hlmself to 
be In posseSSlon of a. eertalD amount CIf prehDll. 
nary sCientt6c knowledge, wmch, 1;0 some extent, 
may be cODSldered as representmg an entrance 
exammatton for that elass of students 

2865 You conSIder that the amount of know
ledge wmch 18 attested by gettlng one of these 
umbItlons is suffiCient to enable a pUpll to pUll
sue h1s studIes satISfactonly at your college 1-It 
~ertaIDly should be. The professors and officers 
of the college have no direct cognIZance of the 
standard wmch IS assumed by the depa.rtment m 
confernng these exmhltlons. but we CODSlder It 
a1mostcertam. that they wonId take a atanda.rd for 

U 2 confemng 
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5Jr R. Kane. confemng a reward of that kind, winch should be 
8M qUIte high enou~h to correspond to any entrance 

1 sy exammatlon which we would tlunk of Jmpos~. 
~86S. 2866 Have you reOOlved any such exlnhl-

tloners 1-Yes, we have, at present, In connec:
tion With the college, blUe students of that kind. 

2867 I suppose, WIthout any formal matricu
lation exammatlon, you have had some opportlJmty 
of Judgmg what the acqUJrements of these young 
men were when they entered 1-As far as I have 
been enabled to Judge from my offiCIal oppor
tumtles what their progress has been, I believe 
them, In all cases, to be students above the average 
of qualIfication, and qUIte suffiCIently well m
formed for our purposes 

2868. Do you Know where these young men 
came from ?-There are two or three who come 
f):om London; many of them ale from dtfferent 
parts of Ireland, and I ahould say that they were 
a very good representation of all parts of the 
Umted Kmgdom 

2869. Are they generally boys? - No; I 
should say they were young men of from 16 to 
18, or 19, Just about the age when young men 
would ordmanly enter a umVerslty 

2870 And you beheve that the instructIOn 
whIch they have got has been clneHy obtruned m 
the classes m connection WIth the SCIence and 
Art Departlnent ?-I could not undertake to 
answer that question of my own knowledge We 
In Dubhn have no cogmzance of the arrange
ments of the departtnent m London. These 
students are sent to us from the departtnent as 
exblbltloners. 

2871 In fact, you have not mqUlred mto their 
preVIous hIstory 1-It IS not our busmess to m
quire mto their previous hIStory, and we have 
not done so. 

2872 WIth regard to the Queen's colleges, can 
you tell us what amount of sClenttfic mstructlon 
IS gtven m those colleges; takmg, for example, 
Cork, WIth winch you are mttmately connected? 
-We have Introduced In the cumculum, for de
grees m the Arts Faculty, In the Queen's col
leges, a very considerable amount of instruction 
in mathematics, phySICS, chemIStry, and the natu
ral SCIences Every smdent on entrance mto ilie 
Faculty of Arts, passes a matriculation examma
non, winch consIsts of a certrun amount of classics 
and m mathematics, some geometry, algebra, and 
anthmetlc, then, for the first year of the arts 
course, all ilie students attend to ClasSICS, mathe
matl.cs, and French, one modern language bemg 
reqUired, winch practically IS always French. 
At the end of the first year they are allowed to 
bIfurcate mto what we term tbe class.cal SIde on 
the one hand, or the sCIence mde on the other 
hand. 

2873. At what age does that generally take 
place 1-The average age of entrance 18 about 16 j. 

2874. And at what age does the brl"urcatlon 
take place ?-At between 17 and 18 years of age; 
m round numbers, I should say 18, ilien If the 
student .s gOIng for h18 degree in arts on the 
hterary s.de, he devotes Inmself to classtcs in 
rus second year, and he takes up probably meta
phymcs, logtcs, etlucs, and pohtlcal economy; but 
nhe adopts the amence SIde, he takes In the semer 
year's mathematl.cs, natural phIlosophy, chemIStry, 
natural h1Story, and pohtlcal economy Conse>
quently ilie student who ~ets Ins A B. degree, 
and prefers a course of SCIentific study, has two 
years of mathematics, a year of chelUlstry, a year 
of natlJral plnIo80phy, alJd a eourse of pohtlcal 

economy, winch lasts about three months, and in 
addttl.on to that he learns a modern language, 
winch 18 usually French. 

2875 How would you compare the sCience 
course of one of the Queen's Colleges w.tll tlle 
Instruction gtven 1D tlle College of lndustr.ul 
SCIence III Dubhn 1- In ilie ~ueen'8 Colleges 
each SCIence IS tau~ht m a purely abstract and 
general pomt of VIew WIthout any reference to 
speCIal apphcatl.on. Of course speCI,u references 
to the use of certsm matenals or processes In tbe 
arts are not olUltted If they come m the natural 
order of the lectures, and the professors do not go 
out of their way to aVOId them. but they are not 
a prmCIpal subJect, the sCIences beml!' there 
taught s.mply as soiences, as illustrabons of 
methods and of lOgIcal trams of mvestl~atlOn, 
and as embodYIng a vast accumulation of facts, 
but WIthout any reference to theIr lUlmed.ate 
practlcal apphcation m the arts. I am speakIng 
of the Faculty of Arts, where 8Clence 18 C01l81-

dered solely for Its own sake, and not IlS apphed 
to any d.rectly J.>rofesslOnal purpose In the F .... 
culty of Medtcme and m the Departtnent of 
Engmeermg, of course every one of the SClellces 
rece.ves dIrectly practical treatment. 

2876. Have you a ciepartlllent of practical en
gtneenng m each of the Queen's Colleges?
Yes. 

2877 That school would resemble m some 
respects, I suppose, the engmeenng d.v.slCln of 
your School of IndustrIal SCIence m Dublm ?-In 
the orgamsatJon of the College of Sc.ence m 
Dublm, we do not as yet enmely know the ex* 
tent to winch It may be contemplated by the 
departtnent to push the study of CIVJI engmeermg. 
The onr professor whom we have m the depart
ment 0 engmeermg, or Immedtately connected 
WIth engtneenng, has for h1S title professor of 
descnptJve geometry, and the d.ploma g.ven IS 
mechamcs and engtneenng; but I do not t1nnk 
the matter has been at all put m a defimte or 
formal shape as yet, m all probabIlity the com
m18Slon dtd not see Its way clearly WIth regard 
to Government's gtVIng a d.ploma 1D c.v.l ell~ 
neenng, such as is already gtven by both umver· 
SltJes m Ireland. 

2878. Then the Queen's colleges cannot be 
conSIdered m any respect as bemg anCIllary to 
ilie College ofT ndustrlal SCIence m Dublm 1-No, 
they occupy rather a dtfferent ground; tbe only 
practical schools winch they have 1D connectIOn 
Wlili them, are the schools of med.cme, and the 
schools of CIvIl engtneermg, neither of winch 18 
substantJally or properly represented m the-lodnl!
trial college. 

2879. You have, ilien, no secondary 6Chools at 
alllD Ireland winch would serve as a preparatton 
for ilie courses of an Industrial college ?-We have 
no secondary scIence schools, properly 80 called, or 
which could serve that purpose, because W'onr 
secondary schools, owmg to the lleeulJar character 
of ilie older umverBltl.es for which they educate, 
ilielr tralDlng 18 almost exclU8lvely clasSIcal; but 
we have in the supenor pnmary ,8clJOols, 10 wha.t 
are termed the model 6Chools of the national 
board lD Ireland, and In some of ilie schoolswhlcb. 
are under ilie management of certsm of the rel1-
~ous orders 1D Ireland, SClenttfic education whIch 
18 brought to a very credttable, and mdeed, I may 
eay, a very h.gh potnt, and wluch would abun
dantly serve for the purpose of jl!'epanng students 
for the entrance course m the College of Science. 

2880. By tlJe term model scJwols, do you mean 
normal 
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normal schools ?-They correspond to what would 
here be termed normal schools, they serve the 
purpose of normal schools m trammg pupIl
teachers and momtors, but the tltle they usually 
have In Ireland IS that of model schools, because 
there IS m every case connected WIth them an or
dmary pnmary school, winch 18 worked by the 
persons who are m trammg to be masters, ihat 
pnmary school bemg consIdered to be carned out 
,n a most perfect manner, It IS usually termed a 
model schooL 

2881. Then, a model sohool IS a sllpenor-pn
mary school and a normal schdol for teachers at 
the same tlme?-Yes, the constitutlon of the 
schools whIch we have m Ireland under the Na,
tIonal Board combmes the characters of a model 
pnmary school and a normal school for the edu
cation of teaohers 

2882 Then, do the same teachers who teach 
the momtors or men m traming as schoolmastel'l! 
also teach the chIldren ?-Yes, the teaclung of 
the chIldren m the prImary schools becomes part 
of the trammg of the pupIl-teachers and the 
future masters themselves. It IS part of their own 
educatIOn 

2883. But the persons who teach the pupIl
teachers also teach m the pnmary schools, do 
they not ?-Yes; there are the superIor masters, 
who are actually the masters of the pnmary school, 
and then the pnpil-teachers, who, m addItion 
to gettIng specfal mstructlon of a hIgher order, 
themselves become the Jumor masters, they serve 
as asmtants In the school, and learn the art and 
mechanism of the teaclnng whIch they lire to carr! 
out m their future duties when they are appomted 
masters m othe~ schools. 

2884. These model schllols are generally dlS
semInated all over the country, arEt they not?
I do not recollect the number; but there 18 one 
usually m eve., large town 

2885. That IS addItional to the schools con
nected WIth certam relIgIOUS orders, 18 It not 1-

Yes. 
2886 Some of whIch also are superIor to what 

~lDe usually understands by the title "pnmary 
school"?-Yes, partIcularly those of the order 
known by the name of the Christlan Brothers, 
they have some schools of a very supenor de
BcnptIon, In whloh mathematiCS, geometncal 
drawlD!\', free-hand drawmg, and anthmetIc, are 
taught In a very excellent manner. 

2887. They are of the same relIgious order 
that conduct 14e Ecole St. N,cholas at Pans, 
are they not?-Yes. 

2888 Do they teach trades, as they do in the 
Ecole St. NIcholas ?-They do not push mdus
trIal teachmg to the same pomt. The Ecole St. 
Nlcholas mcludes what IS called secondary edu
cation. 

2889. Are the Brothers who teach m these 
schools generally InsJunen, or are they fiom 
abroad 1-1 beheve they are all Inslunen I can
not speak WIth any authOrIty on the subJect; but I 
understand that the body of CllruItIan Brothers 
in thIS country and m Ireland, except m name, 
have nothmg m common Wlth the French body; 
they are an mdependent orgamsatIon. 

2890. But the object of the organ18atlon is the 
same, namely, the gIVIng of mstructIon ?-Yes; 
and I beheve their regulab.ons are the same 

2891 Lord Roh.,.t Mantagu.] You spoke of 
the suppressIon of the popular element of sClentdio 
IDstructlon at the College of SCIence at DubIm, 
ilid you not ?-I referred to Its ceSllatlon. 
• 0.72. 

2892 Did you ever represent to the depart- S,. R. Kane. 
ment that there was any dlSadvantsge ansmg 
from the suppreSSIOn of the popular element of 18 May 
6ClentIfic mstruchon at the College of SClence at !8v8 
Dublm ?-I do not t1unk that there was ever an, 
formall'epresentatIOn made to the depa.rtInent, It 
was rather Ii cessatIOn by the professors through 
the creatlon of a new set of dutIes; a set of 
duties so entIrely absorbing all the tIme and the 
energIes of the professors that the popular courses 
dropped of theIr own accord, because the profes-
sors could not do both 

2893 There was no representatlon made by 
you or by any other professor'of any dIsadvantage 
that would be lIkely to accrue from the loss of 
that popular element of sCIentIfic mstructIOn, was 
there?-There was no offiClalrepresentr.tIon made 
WIth regard to it, but the professors fonnd them
selvl\s m such a posltlon that they had not merely 
to continue the amount of duties which they pre
VIously had to perforDl, but even to enter upon 
the performance of an mcreased amount of duties 
m the specIal proper courses of the mstItutlOU, 
and the,. glvmg m addIhon the popular courses 
winch had preVIously been their entIre duty, 
was out of the question. • 

28jl4 Was there then any unoffiClal represen
tation made eoncernmg thIS matter?-I cannot 
undertake to say. The matter was very much 
canvassed and talked about among the professors, 
but I am not aware that any formal represen
tation was made t() the departInent on the 
suhJect. 

2895 In fact, I should be nght m saymg that 
WIth respect to the department, no representatIon, 
()ffiCIcal or unoffiCIal, ":aB made on the subJect?
You would benghtmsaymgthat, butI should be 
anXIOUS, m speakmg on the part of the professors 
wh() are not themselves here, to make It under
stood, that the cessation of what we may term 
the popular lectures hecame an meVItable conse
qnence of their entermg 011 the duties of the 
courses of lectures m the college, winch lectures 
bemg more labol'lous and greater m number, and 
occupymg more tIIDe thau the whole of their 
duties preVIously had been, left them no time to 
t1unk of eontlnumg all their former dutles. • 

2896 I belIeve the report of Lord Rosse's 
comm1SSIon was opposed to the continuance of that 
popular element of sClentIfic mstruction, was It 
not?-The report recommended the establIsh
ment of the systematlc course of profeSSIOnal 
stu.}y, wblch has now been br011$ht mto operatlon, 
that bemg the only subject reterred to the com
IDlSSlOn 'The abandonment of the ongInal 
system of popular lectures had been long before 
deCIded by the department, and dId not come be
fOTe LOTd Rosse's commISSIOn at all 

2897: And you concurred m that report, dId 
you noH-Yes, fully 

2898 Lord Rosse's CommISSIon recommended 
that fees should be p8.ld for the lectures, dId it 
noH-Yes. 

2899. Will you state to the Committee, what 
the fees are at thIS college of 6Clence ?-The scale 
of fees, I beheve, IS calculated m this manner for 
II student entenng and payIng at once for the 
whole course of study; the amount IS 251 

2900. For a studentshlp of three years 1-
Yes; and for a smgle year the I;'ayment IS 10 1. 

2901. And the payment admits the student to 
all the courses of lectures for the year ?-Yes, 
and for a smgle course, 1 l. 

2902. So that the fees are m fact very low In-
U 3 dced? 
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deed ?-The fees measured by the college stand
ard, are very low. 

2903. N ow, If popular lectures were gIven lD 
the day-tune, they would, lD fBC't, be attended 
only by the middle classes 1-0ne of the disad
vantage. of the popular C0urses which were for
merly dehvered lD the day-tlme, at the tune when 
they were ennrely gratuitous, was, that they were 
attended by a class who It was cOIlB1dered were in 
a posItion to vay for any lIlstructlon they received, 
and had no nght to expect .t free from the State 

2904 You thmk that the middle classes should 
pay adequate fees for the Instruction they re
OOlve 1-1 thlUk they mIght reasonably be e~ 
pooted to pay moderate fees 

2905. And if the lectures were gI"en during 
the day tIme, It would be practically only the 
unddle classes who would attend 1-Yes; artlzans 
could not attend m the day tune. 

2906 Is there anythlllg to ;prevent the pro
fessors gIVlDg evemng lootures m the College of 
BClence DOW, Just as the professors give evemng 
lecrt:ures In the J ermya-street Museum P - The 
subject of grvmg evenmg lectures has been dIs
cussed :among the professors, and several of them 
are annous that .t should be done. but the 
professors are not unl>.Dlmous on the subJect; and 
'It was conSIdered that for thIS seSSIon, as the 
,arrangements (If the sessIon are neceasartly lID

,perfectly cll1Tled out, and as there could not be an 
arrangement for all the professors gIvlllg those 
lectures, we should not propose to gIve any of 
them, but I would hope that next sesslo. there 
should be a system of evenmg lectures, whIch 
would, however, be a gratlutous offerJDg on the 
part of the professors, and a thl1lg Dot conSidered 
to form any part of thmr officw dutieS. 

2907. There lS nothmg to prevent the pro
fessors g'V1D~ those evemng lectures to artlzans, 
except an objectIOn on the part of the prof6S8ors 
themselves, IS there ?-No, I trust the depart
ment would not throw any obstacle in the way 
of the lectures bemg oehverecl, but It 18 dIfficult 
to expect gentlemen who are occupIed WIth very 
heavy courses of lectures dekvered on subjects 
which requITe a great deal of care and prepara
tion, to occupy themselves agam In the evenmg 
of the same days, I?erhaps, In dehvenng courses 
of lectures to artizans WIthout rece.VlIlg any 
addItional remuneration, and Without any pOSltJve 
encouragement from the departtnent That the 
department would acquiesce In It, I am qUIte 
eure, but 1 thlllk the professors would, perhaps, 
expect more than SImple acqUIescence 

2908 You spoke of the loss of the Industnal 
Museum, or the exlnbltJonal department, did you 
not 1-1 ,lId 

2909. That was handed over to the Royal 
Dubhn Soelety, was It not ?-Yes, the\"e was a 
collectlon of natural mstory, buds, :fishes, mol
lusks, and some mammals which had orlgIDally 
been collected by officers of the Ordnance survey, 
and which had always been conSIdered as merely 
depos.ted proviSIonally in the museum. 

2910. The prinCIple proposed to be carried out 
by Lord Rosse's CommlBSlOn, of whlcl! you were 
I/o d18tJ.ngmshed member, was that the College of 
SCIence should be purely ms1a:uctaonal, and that 
the Boyal Dubhn Society shonld be exlnbltloaal 
in its character 1~ Yea, that WIUS the general 
pnnciple. 

2911. In accordance WIth that you handed over 
some stuffed btrds and fishes to the Royal Dubhn 
&m.ety ?-Yes. 

2912. But there h88 been no other loss which 
you have incurred, has there ?-N one, with regard 
flo the removal of obJoota; but pracbcally oWIng 
to the changes 111 the IDtenor, the bUilding for the 
mllseum has beeu reduoed In the ppaee avatlable 
for Its purposes In a very OODslderable degree, and 
for a great part of the sessIOn It waa entirely 
closed to the pubho, wlthm the last few weeks a 
portIOn haa heen arranged 10 88 to allow of Ua 
bemg VISited. 

2913 The gravamen of the case 18 thIS, that 
there is not room enongh IU the bUlldmg P-The 
butldIng will be too small for Ibe objects if the 
museum IS an mdustnal museum, m the manner 
m whIch It had ongInaJly been; I beheve, holl'
ever, that by a different arrangemeut of the new 
eonstructlOna a much less mterference WIth the 
objects of the museum might have beeu produced. 

2914. It waa the mtenbon to gl\'e an mstruc
tlonal character to the College of SCience, and 
notlung has been removed wn.ch was necessa!y 
to those IDs1a:ucnonal operations, hoa there 1-We 
have always regarded the museum, so far III in
dustrIal educatIon was concerned, 88 olle of the 
most Iml'orlant elements of the IDstructlOIt. 

2915. And of that you have lost very httle, 
but there IS Dot room enough for the museum, 
because S0 much space 18 devoted to mstructlonal 
operatIon, namely, lectures and 80 on; 18 not that 
the case 1-1t IS the case to thiS extent, that by 
the new arrangements whIch have been carneil 
cnt UI the constructlOll of the laooratones, and 
BOme other parts of the buildmg, the m&tructlonal 
&lTangement of the museum has been, I may flBY, 
~odelled, an(l therefore .t IS true that the spoce 
that bas been taken from the museum hili 6een 
applied to the purposes of lDstructlOn, but .till, 
owmg to those clfcllmstances, the mUi!eum has 
not been avmlable l1li & means of' tllustratlon and 
of popularlslDg the IIIstraction dnong the plllt 
seSSIOn, and unless the bUlldmg IS profoundly 

'modified &gam, I do not Bee how the museum can 
be laId out as It was before, or ID any s\lUllarly 
usefnl manner. 

2916 The sCIence clasaes In Ireland ha~ 
greatly mcreased m number, have they not 1-1 
am not mmutely acqualllted WIth the number; 
there are, I beJiege, aome In the north of Irelan •• 

2917. Cha ...... an] Wlthreferencetomdustrial 
musellml!; you are acqnalDted With Owen's Col
lege at Manchester, are you not 1-I have ne'\'"er 
'been m It. 

2918. But you know lt IS a very successful 
scboolof applied sc.ence, do you noH-Yeo 

2919. You are aware, are you lIot, that It has 
no museom whatever?-I am not aware of that, 
bnt If so, I think that they ou~ht to obtalD one. 

2920. Mr. M'Lagall.] I believe YOD are Dean 
of Faculty at the RoyaJ. College of SCIence ill 
Dubhn?-I hold the office whlcl! IS termed thllt of 
Dean of Faculty, my functJ.on IS merely to pre
mde at meetings of the connml of professors as 
cl!81rman; I have DO other respon81blhty, and DO 

vther POSItion. J 

2921. There are lectures dehvered CD agnew.. 
tore ill thai college, are there not?-There are; 
the gentleman who held the office of ProfeB8Ol' 
« Agriculture 18 the Royal Dublin SoCIety was 
transferred to the Royal College of Scrence WIth 
the other Professors. . 

2922. Do many puplls attend that clase?
No; the chattll Of &grwu!ture throughout Ire
land altogether, both 18 the Royal Dublnl S0-
CIety and the Queen'.Colleges, have been fadores. 

2923. Do 
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2923. Do you know from what cause that has 
ansen 1- They were lDtended for pupIls de
l'lved from the class of landed propnetors and 
the ordlDary mIddle class, and aot for fann 
batldi's or stewards, uafortunately that class 10 

Ireland has shown au eutIre mddi'erence to sClen
ttfic lDstructIon 10 agnculture I the professorslnps 
of agrICulture 10 the Queen's Colleges, whIch 
we ongmally founded, have been abolished m 
consequence of there belDg no classes 

2924 But has there not be~a 10 Ireland a 
great 1D1provement 10 agrlcultllre of late years 1 
_ Yery great. f 

2925 In SPIte of the indIfFerence wInch you 
Bay has been shown to scIentIfic knowledge m 
agnculmre 1-The unprovements have followed 
10 the wake of the 1mprovements In agrlCulmre 
in tins country, It 18 not from the speCIal educa.
tion of the propnetary agncultllral class in Ire
land, but sImply from the lDtroductIon of the 
same methods of improved agrICulture of winch 
tblS -country set the exam pIe 

2926. An there any pupils at aU attendIng 
the agrIcultural class 10 Dubl1D 1-There 18 one 
pupllouly. 

2927 Are you aware whether that puptl. 1S 
prosecutIng any other smd1es In the college, suoh 
as chelDlstry, or botany, or geology?-I beheve 
I may answer that he IS not. 

2928 Do you know what 18 hIS object in at
tendlDg that class, 18 he a landed propnetor, or 
aoes he lDtend to become a factor1-He 18 

not a landed proprIetor, I beheve, bnt what 
ms partIcular object may be I do not know; 
he entered for and 18 attendIng Professor Davy's 
course of lectnres 
, 2929 And does the professor dehver h18 lectllre 
every day to that slDgle pupil 1-Yes, the pro
fessor has lecmred to him regularly 10 the ordI
nary way. 

2930. Mr ii.ad. ] And' no one else ever at
tends ?-I never heard of anyone else. 

2931 Mr M'LoganJ De you know anythlDg 
about the agrlcultural schools wInch are 1lSta.

bhshed m Ireland ?-There areagreatmanyofthe 
a.,"Tlculrural schools 10 Ireland under the manage
Dlent of the National Board of EducatIon. 

2932 What classes .. Te taught In those schools 1 
-I am not a member of the National Board of 
EducatIon, and have therefore no nght to speak 
With regard to theIr arrangements, but 1 behave 
I may sar that the agncultural 8chool18 10 everr 
case a pnmary 8cbool, 10 addII10n to being an agn
eultural school, they have two classes of agncul
tural schools; they have the OrWnary 2gt'loulrural 
schools, and the model agricultural schools; to 
the great maJonty of those schools farms are at
tached, which are worked b" the agncultural 
teachers m the sohools, a.nd from what I have 
heard, I beheve With coDSlderable suocese. The 
puptl.e 10 the ordmary national schools are taught 
the general elementary prlDClples of agriculture, 
the nl\rure of soils, the nature of rotatIons, and 
the value of dramage, those general Ideas 'tIlay 
serve to make them know somethmg mON ef the 
general pnnoiples of agnculmre when they be
IIOme farmerB themselves. In the model agncul
tl1ral schools, they go through a course w Inch< 1 
have reasOn to beheve 1S a very eft'eouve <IOlU'se 
flf elementary mathematics, land 8urvevmg, ele
mentary chemistry, elementary mechani:es, so that 
they know the general narure of agnoultural un
plements) e.nd quahfy theml!elve8, winch I be~.,e 
< 0,72. 

18 a very useful object, for SlruatloDS such as those 
of balhlf's to landed propnetor .. 

2933. Yon would say that those a,,<mcultllral 
schools have been of far more use than the ChalrS 
of agnculture m the colle~es of Cork and Dub
hn ?-The chBlrS of agneultllre bot" m the 
Queen'& College, and m Dubhn, have entIrely 
fwed 

2934. Do the <ltudenta who attend those schools 
pay feee?-There IS a very small amonnt of 
school fees pBld m the natIonal agncultural 
schools m Ireland. 

2935. Are you aware whether the farms con
nected WIth these schools are profitable ?-That 18 

a pomt upon whIch I have no personal know
ledge, and on whIch I have heard very Opp081te 
statements, but the officers of the NatIonal Board 
pOl!ltlvely state that the balance sheet shows that 
the fanns are worked to a profit 

2936. As far as you know, you would say that 
those schools which are supported mBlDly by 
grants from the Consohdated Fund are a benefit 
to Ireland 1-1 would say a benefit m the very 
hIghest degr~e to Ireland; the agncultural m
structlOll of the 1\ atlonal Board 18 one of Its most 
valuable departlllents, and I should be very sorry 
to see any mterference With It. 

2937 Are the whole of the pnpIls m those 
schools from the agr1culwral classes, or from 
other classes '-1 beheve they are entirely frool 
the class of small agnculrural farmllrs m Ireland. 
Of course, there may be an exceptional case of a 
person of a rugher class gomg to Glasnevin, 
winch IS the head quarters, and where the Albert 
AgrlculturallnstJtutIon 18. There IS an OCCaBlonal 
lDstance of a person of a eupenor class gOIDg 
there, but It 18 rare 

2938 You thmk it would be attended with 
bad results to Ireland If those schools were done 
away w1th?-I thmk It would be very unde
Slrable lDdeed, and a great loss to the country. 

2939. Is It the fact that some years ago there 
sprang up a very important mdustry in -Ireland 
m the converSIOn of bog mto otl., paraffin candles .. 
and othel thmgs of that character 1-No lDdustry 
sprung up, but there was a. propol!ltIon to that 
effect 

2940 Do you know who proposed that, whe
ther the propoSItion came from sc1enttfio melJ Of" 
from merely practical men ?-It arose very na
rurally; every veaetable substance, such as 
woody fibre, or coaY, or turf, YIelds upon {hettl.
mtJon a certam amount of paraffin, and the enly 
queslton debateable 'Was, whether the amount 
winch ISSued from any partIcular mateTl1ll was 
such as to make it profitable to d18ttl. It, from 
certalD VBl'letIes of coal It has been found very 
profitable 

2941: SIr, Charle, Lanyon 1 1 tInnk you are 
of opu1ion thall the Queen's Colleges and model 
8Ohools, as at present organIsed, are very useful 
10 (bSSelDlnatIDg eClenfafic knowledge throughout 
Ireland '1--1 beheve so. 

2942 Can you suggest any mode by whICh 
the Queen's Colleges, whether by addItIonal 
80leDCe prof_OrB, or otherWl8e, could be made 
more nseful?-I beheve It might be found very 
nseful to develope m the Queen's Colleges some
what more of the practtcal elementthan they have 
at present At present the only ch8ll' of a specI
ally practical character is that of englDeermg 
The Professorship of Nat11ral Phtl.eeophy winch 
we have,18 one that even as It stand. 18 too heavy 
for _e professor; he haa to delinr three heavy 

U 4 courses 
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Sir R. Kalil. courses, a. course of lectures on expel"lInental 
- phySIcs, a course of lectures on applIed practical 

18 May mecharucs, and a course of lectures on m .. the-
1868. matlcal phySIcs, any person who IS c~nver

&ant wIth those departments of sCIence will know 
that these three courses are too much for one 
inwVldual even as they stand, and I thInk I~ would 
be a very excellent arrangement If the present Pro
fessors of Natural Phllosophy 1n the I.lueen's Col
leges were relIeved of the course of practIcal 
mech .. Dlcs, and that a separate chaIr for practIcal 
mechanIcs werecre .. ted, which would embrace such 
thIngs as steam maclunery, the detaIled theory of 
machmes, prune movers, and matters of that kmd. 
That would of Itself form an enormous field for 
the energIes of professors of a veri high order. 
Then we have at present ,,, each 0 the Queen's 
Colleges ouly one Professor of Chemistry, who IS 
to teach the sCienCe which, In an mstltutlon ot 
that class, must be tau~ht on a very large scope, 
giVIng Its full th~oretlcal development, and he 
has also to conduct practIcal classes, but prac
tIcally he IS compelled to devolve the management 
of the praotIcal claeses upon an assIstant, I thmk 
It would be very deSIrable If a chaIr of practIcal 
and applIed chemistry was constItuted, wluch 
would l'elIeve the Professor of General Che
mIStry of a certaIn amount of labour, and leave 
the applIcatIons of chemiStry to the arts to be 
developed by the other professor, lD a manner 
which the college cannot now attempt. If we 
had those three practical chaIrS, techDlcal chem
IStry, practical mechamcs, and mechamcal con
structIon, and CIvIl cngmeermg (whIch last we 
now have), each Queen's College would COn tam 
the elements of a very useful School of IndustrIal 
SCience. 

2943. That 18 to say, If you had two addItional 
professors? - Two additional plOfessors, not 
meanmg the addItIon of any absolutely new sub
Ject, but gIvmg a. grea.ter development of diVISIOns 
a.lready eXIStIng. 

2944. WIth re~ard to the model schools, have 
you a.ny suggestIon by wluch you thmk they 
could be better applIed to the promotaon of sCien
tific educatIon?-I thInk we could scarcelywlShfor 
more than what the modelachools, wherever they 
eXist, are now qUIte capable of supplpng, they 
give to theIrpupm a very excellent preparatory 
course of ma.thematIcs, elementary mechanlcs, and 
lD some of those that I vl81ted elpmentary chemis
try, that would furmsh everytlung necessary 
for the entrance course to a.n lDdustrial college, 
a.nd It would ouly requIre the model schools to be 
m a. completely recognISed and establIshed POBl
tIon to enable them to become the centres of very 
useful SCIentIfic educatIon. 

2945. The result of your opmIon 18 th,S, that 
With the model schools, as at present constItuted, 
and WIth two addItaonal professors lD each of the 
Queen's Colleges, we should have a very efficIent 
system for the dIssemmatIon of sCIence In Ireland 1 
-I thInk, coupled With the completIon lD a satIs
factory form of the Central College of SCIence in 
DublIn, that IS so. 

2946. Along With the improvements wluchyon 
suggested for that colle<>e, you thmk we should 
have very efficient estab'khments In Ireland for 
instruction m science?-Yes, I think we should 
then have for Ireland the means of all'ordm~ 
SCIentmc mstructIon of a very !ugh order, lUSt!
tutIons capable, I thInk, of ranIuDg WIth some of 
the best on the ContInent. 

_2947. Mr • .Read.] Dld the IndustrIal Museum 

at Dubbn contam any speCImens of lI{<l'1cultnral 
produceormacluneryP-No, It did not ; the depart
ment ofllgrlculturelias beenalwaY8mDubbn under 
the control and management of the Royal Dublm 
SocIety. that socIety was onglDally founded for 
the purpose of encouragmg husbandry, lind there
fore the persons connected WIth the mdusmal mu. 
seum have been careful never In any way what
ever to trench upon the agrIoultura.1 department. 
With regard to the professor of agrioulture, who 
was sent to us a short time ago, we obJected de
CIdedly to his beIng tranaferred to us, for he had 
really no connectaon WIth our proper obJeots, but 
as tlie department had ruled that all the mstruo
tIon was to be m our mstltu tion alld all the exlu. 
bltlon m the Royal DublIn SOCIety, the professor 
was transferred to tbe College of SCIence, al. 
though we dId not at all conSIder hIS departInent 
as ranklDg among our own proper obJects. 

2949. He was transferred Without anr. good 
results, I suppose ?-He has got one pUpl • 

2949. Do you conSider an mdustrIal museum a. 
useful means of mstructIOn, mdependently of the 
assIstance It a.ft'ords to coursel of lectures ?-1 
belIeve It to be very useful, I would not be pre
pared to say that the mstructIon necessarIly 
aft'orded would be very great, because persons 
casually passmg along m a museum ~allery and 
merely seemg a number of obJects whIch are not 
very attractIve lD themselves mIght not gIve the 
attentIan necessary to appreCIate them, Jjut WIth 
the professors directIng the attention of the stu
dents to the substances, WIth a good system ot' 
labelling, such as we had fully carrIed out m the 
museum, we have found that there 18 great use 
In such a mnseum, presentIng a series of obJects 
wluch take ,n the materIals of manufacb.Ire on the 
one hand and IllustratIOns on the other of the 
more Important stages in the treatment through 
wluch materIals pass, 1D th .. t case, In addition to 
the lDstruction wluch IS gIven to the eye, a b8811J 
for thought and reasonmg 18 gIven than which I 
know notlung more practIcally Valuable m the 
same order of helps to knowledge, I beheve 
that a system of industrial teachmg WIthout a co1-
lectlOn of that kind would be very imyerfeot. . 

2950 SpeCImens of that kInd asSISt the eye. 
very conSIderably in nnderstandm~ lectures, do 
they not ?-Yes, they gIve a reallBatIon to the 
1DstructIon which 8 mere lecture could not pos
SIbly aft'ord to the mmd , the assIstanoe whIch caD 
be gIven to a lecture by a well conceIved de
scnptIve mnseum illustration 18 very great 

2951. DId the popular lectures of wluch you 
have spoken contam any lDstructlon about the 
cultIvatIOn of /lax, or a deSCrIption of Its manufao
ture?-Not the lectures at the museum, they 
contamed nothmg With regard to Its cultIvation; 
bnt lD the lectures on botany there were 8 or 10 
speCially on the elements of botany, lD wluch the 
professor pointed out the most Important plantlJ 
gIVIDg fibre, and, of course, as flax. m Ireland was 
the most mterestIng, flax. was mcluded. and thea 
afterwards the plants Yl61dtng the dyes used m 
the arts, but we did not enter at all into the 
agrIcultural treatment of fIax., because there we 
should be branclung oft'to the a!mCultural depart
ment from wluch we had earef;;'liy kept ourselves 
aloof. 

2952. Who are the teachers in the farm schools 
throughout Ireland, and where do they recelve 
theIr own lIIStructlon?- Speaking from merel1 
general knowledge, I beheve they have pract!4 
iialll beeD all taught lD the Central Instttution at 

GlasneVID; 
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GlasneVIn, the gentleman who IS at thC!, head of means of baVing their youngeI' sons taught sClen
the whole of the A{1;1'lcultural Departnl~t was tdic agnculture, hut we were dISappomted, they 
himself tramed under the late Dr. Kll"kpatrlck m dId not come, the chrurs of agriculture became 
the Albert Institution _ nearly useless after a time 

2963 Mr Powell ] You stated that you kept 2960. Do you find that those who are the sons 
yourselves apart, with some care, from agncultl1re, of large farmers, or other men likely to become 
with regard to mstructlOn m that depaItment, laTge farlncrs, In their turn, and naturally expect 
from what cause dId that careful abstmence anse? to .follow thell" father's profession, are deSirous to 

• -From a WIsh not to mterfere with the objects of get a knowledge of sCientific agnculture mIre
another mstltl1tIon whose speCiality agrIculture IS. land ?-Not by availlng themselves of the Queen's 

2964. Do you thlDk that that entire abstmence Colleges, they go to the natIonal or the model 
is benefiClal?-I thlDk ltiS, whenm the same city schools. m some mstances they go to GlasnevIn 
there are two IDStltutlOns, each of which has a or to Scotland. 
epeelal hneorobJeet of Its owntowork oroulb.vate, 2961. But speaking of them as a class, do you 
I thlDk It IS prudent, and for the pubhc good, that t1unk there IS that deSire ?-I thInk the desll"e IS 
they should not trench on one another's obJects, growmg, but It does not eXISt to any great extent 
any IDterference of the kmd might stimulate little as yet. 
rivalnes which It 18 better to avoid 2962 You spoke of certain scbools as bemg 

2956 But does not that restram your pnpil/l schools of pnmary education, but pnmary educa
from gamlDg mformatlon, whICh, although not tlon does not ordmarily embrace m Its apphcatlon 
complete, and not embracmg the whole subJecfl, agrlcultl1re, will you be kmd enough to explam 
would still be mterestmg and suggestive, and that ?-Usually, prImary education would be con
therefore valuable ?--If one of our students jiBed to readmg, writIng, and antbmetlc, With 
WIShed to get ~rlcultural mformation It 'Would perhaps some geography and 1}1Story. 
not be dUlicult for him to go and get It In the 2963 Then In what sense are these schools of 
Dublin SOCiety; we are not very far apart agriculture schools of pnmary educatIon ?-It 18 

2956 But IS It not your theory that you rather that, certaIn schools of primary educatIOn 
yoursel ves afford the pupil suffiCient occupation have a little farm, and superadd some agncultu
for such faculties of time and mInd as he may rallnstructlOn, but tile baSls of the prlmary edo,
have at command 1-We could not undertake to cation remaInS the same In ~very school 
teach everythmg The matter was 110t origI- 2964. It 18 an ordInary school of prlmary 
nally of our arranging, the matter was arranged education, With some slight subordmate portIOn 
by the Uovernmental authOrity under whom both of elementary agriculture mtroduced?- With 
institutions are placed; It was orlgmally ...... some agnculture superadded. 
ranged that the mstltutIon With which I am oou- 2966. Is that taught from text-books or from 
nected should not m any way mterfere With the- operations m the open Il.lr?-Generally both, In 
Royal Dublin Saclety With respect to agrlcul- every school that bears the name of all agriCul
ture tural school, there IS a small farm attached, most 

295'1. Aud you thmk that eomplete sf'paratlon of the farms In Ireland of that class are very 
is convement ?-I t1unk so, of course all these small, but there 18 enough m each case to give 
instItutions have a certam umty, and, In a purely the schoolmaster an opportumty of shOWIng the 
theoretical pomt of View, the subjects would be nature of rotations and so on 
better taught m eoneert, but we have sometimes 2966. Are they taught 1;,he value of deep 
to sacnnce a little completeness In theory, In dlammg, for example?-I have no doubt they 
order to work With lnetltl1t10BS and people In a are, but 1 would not undertake to say that of 
practical way; the arrangement was that the every schooL 
Dubhn SOCiety should keep to itself entirely 2967. Have they the machines In those.schools 
everythmg belonging to agriculture, bnt, as 1 which would be necessary to show such t1ul)gs? 
have already mentIOned, that arrangement was -Not In the primary schools, they could not go 
broken through by handmg over the professor of to that expense. 
agrICulture to the College of SCience 2968 1 think you stated that you deSired the 

2958. Do you find that those who are multIphcatIon ot professors and the subdIvlSlon 
about to become owners of land In Ireland a.c- of thell" proVInces, but IS the attrunment of the 
qUIre the SCientific knowledge of agriculture by pupils such as to give scope far the energies and 
which they will know how to plough their own abilities of a high class of professortate m the 
property WlthOUt bemg dependent on an agent 1 Queen's Colleges 1-The standard of profiCIency 
-1 think they do m tile way In which a man of among the students of the selllor classes, Lthmlt, 
that class gets general mformatlon m society by may very frurly be measured With some of the 
readIng, and so on. but I believe that such a best m th18 country. 
thing as a landed proprietor, or as the son of a 2969 Are there any professors whom you. 
landed proprietor, setting hImself to actl1ally could dlspense WIth, so that the staff' mIght ro
learnmg the sCience of agriculture IS very m8.ltl the same In number, and the same m the 
rare. courses given, but With It greater development 

2969. Should you not thmk the eXistence of given to each, branch P - Cert8.1nly not now. 
BUeh knowledge among-the class of landowners ,There 18 no professor: that. 18 not absolutely 
'Would be highly benefiCial In a country where reqU1l"ed. 
agrIculture 18 backward 1-Yes, 1 should say It 2~70. How many pupils are there In the a.,ari
was very deSIrable mdeed, and so we thought at cultural sehools, taking first the ordmary schools, 
the time of the first orgarusatlon of the Queen'. and secondl'l the model schools ?-Aa 1 am not 
Colleges We were very sanguine that the elaaa It member 0 the NatIonal Board. 1 do not tIunk 
of landed proprietors, partIoularly as at that time it would be proper for me to attempt to aIlSwer 
they had suffered 10 tembly from the potato that question. 
famme, and were oompelled to exert themselves 2971. Mr • ..dkroyd.) 1 think you were sta~ 
to recover their pOSItIon, would at once adopt the that there waa a diflicultor on, the part of the 

0.72. X professors 
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professors connected WIth the Duhhn School of pl"Ofessors, the frievons whIch have ocourred con
SCIence in gIvmg evenmg lectures, whIch you nected WIth the non-dehvery of those Bponta
thought mIght be removed by some lDcreased neouslectures, depends upon the professors uunk
grant, but are lOU aware that In J ermyn-street mg that the department does not conoede to them 
the professors gIve those eveumg courses without theIr due posItion. .A college 1& necessanly 
chargmg any fee whatever'-1 do not thmk the dtfferent from a mere Government office, m whIch 
dIfficulty in the case of the professors In Dubhn a clerk to do tbe correspondence 18 everytlung. 
is so much a monetary one, but that they have a In a college, which should contam men Of 
good deal of addttIonal duty lmposed upon them reputatIOn in science, and some of them of non
by the department; and I beheve they conSIder slderable dlstmctlOn, professors do not hke 
that they do not receIve the countenance or hemg subordmated to a secretary, and I trust 
sympathy of the department lD the way m which that, even WIthout any immedIate actIon, II 
they thought they deserved. It 18 a point on httle expenence of the workIng of the InstI.~ 
whIch I would renlly ask the Committee to par- tutlOn will mduce the department to acqU!
don my not gomg mto detail I should not esee 1Il the professors and the professorml 
hesttate to state my own personal opInions to any council bemg placed 1U their prol?er POSitIon as 
extent, but I should feel embarrassed in saym~, the real goverulDg body of the mstltutlon, an 
on bebalf of other gentlemen, what are theIr educatlonilmsbtntlon will never satisfactonly be 
grounds of actIOn. worked otherwIse. 

2972 .At all events, thIS is not, you say, a 2983 Surely you do not mean to oonvey to the 
money question ?-I beheve not merely. Committee that the professors are subordlDated 

2973 Have you reason to beheve that the dlf· to the action of theIr own secretary?-Prachcnlly 
ficultIes, whatever they are, may be removed 1- they are I do not mean to say that if you 
I beheve they m,ight be removed by Action of a exammed the mmutes you would find In 80 
conClhatory kmd on the part (\f the department many words that the professors were 8ubordinated 

2974 With regard to the scholarships at the to the action of theIr own secretary, bllt sub
Dublm School, there are 10, I beheve, are there stantlally In the workmg of the arrangements and 
not ?-There are nlDe exhIbItions and two pn7es, in the practicnl conduct of the whole husIDes8, 
whIch are put on Ii. dJfferentfoundatlon, and which the department ~overns the college through the 
are called scholarshIps secretary, who IS entIrely independent of the 

2975 • .Are those all filled up?-The scholar- professors. ThIs secretary is also one of the m
shIps have not come mto play yet, they will be spectors of sCIence schools for the department, 
exammed for next month. and IS frequently absent on that duty. ,.At thIS 

2976. The candtgates must submIt to three moment, for example, he is away In the north of 
years' tralmng, tilDSt they not 1-The scholar- Ireland eXaJDlDlDg schools Wlthout Rny commum
shIps will be for two years, and they WIll be ·catIon WIth or authorIty from the professors, SD 

gIven to students who have heen already in the that the college is left lR DuhlIn Without any offi-
1UstltutIon, the exhIbItIOns are gIven to stu- Clal representative. 
dents before they go to the mstltntIon. 2984 Is there no minute defining exactly the 

2977. There 'are mne exhIbItIOns, you say 1- functions of the secretary 1-1 never saw one; 
Yes he represents the department; the function of the 

2978 .And how many of those are filled up 1- professor IS to teach, but the secretary represents 
I believe they are all filled up the department, and as the department IS ahso-

2979 Mr D·xon] How many students have lute, the secretary exercises theIr authonty. 
you lD connectIon WIth your School of SCIence 2985 No doubt the department IS absolute, 
altogether 1-1 have not the numbers by me now, but do I really understand you to say thatlou~ 
I shan have the return laId before the ComlU1tt~e secretary 18 not, as it were, the servant 0 the 

2980 Clia.rman] Is there any Improvement board of professors, that he keeps together all the 
whIch you thInk could be made in the general correspondence, that he acts upon the represen
arrangements of your Gollege whIch you would tatlons of the board of professors, and that he IS, 
Wish to brmg under the notIce of the CommIttee? as It were, tbe lDtennedlBry 'Of commwlIcstJon 
-In general terms, I would venture to say tb,s, between the board and the department?- He 
that the professors feel that the teachmg body, attends the meetmgs of the college counCiL 
which, in a college of that kmd, should exerCIse 2986. He takes no part In them, does he?
a certaIn degree of mfluence, and possess a cer- Yes, he dIscusses every snbJect that comes before 
tam amount of consIderation, has Deen too much the council; but he retams In hIS own hands all 
subordmated to the mere adtmmstration whIch 18 admImstratlve busmess, that IS all the real 
vested m an officer enbrely mdependent of the government of the college, 118 the presentatIve of 
profeSSOrial body, and who represents thtl depart- the department. 
ment here lD London • 2987 He has no vote, has he V-No, he has no 

2981 Mr Gregory] Do you refer to the Be- vote. 
cretary 1-1 do. 2988 But is he conSIdered to be entitled to 

2982. But doeR the Department of Science and have a VOIce, except so far as he may state those 
Art exercIse any control over the professorial VIews of the department whIch he may have been 
body by means of the action of thIS secretary 1- cdmlDlSsloned to Impart to the Board 1-1 would 
The whole admunstratlon of the lDstltntlon and say the POlDt 18, that hIS pOSItion at the councIl of 
the arrangements of the serVIce; m fact, every- professors 18 more a moral p081bon denved from 
thing in the whole government of the instltubon, hIS beIng taught to feel hImself the or~an 
except the mere fonn of debvenng the lectures of the department; it 18 more a moral po81tion 
and sItting lD councIl on quesbons of routme, than a p081tIon whIch yon could define by any 
of the hours, and so forth, is vestedlD the secretary, actnal wntten deACrlptIon. 
under the dtrecbon and lUStructlon of the depart- 2989 Does the secretary interfere in the 
ment here in London. I heheve that a great deal of WorklDg of your Board, except upon those points 
the dIfficulties that have ansen in the work of the on whIch he has recetved preVIous 11IStructJODS 

from 
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from the department 1-1 beheve that he would 
consIder mmself entItled to Interfere and speak on 
any matter whIch was under the consIderatIOn 
of the councIl 

2990. Cllazrman.] You stated WIth re~ard to 
th18 questIon, that you spoke WIth some heSItatIon, 
because you were anxIouS not to appear to repre
sent the vIews of others as well as your own, 
now, would It not be desl1'able that the vIews of 
the professors at large should be stated on thIS 
questIon In !!Ome authorItatIve form 1-1 thmk 
that would be very Important, nothIng IS of more 
presslDg necesSIty for the success, or even the 
chance of success, of tms mdustrlal educatIon m 
Dubhn, than that the professors should work, not 
merely as passIve offiCIal agents, but as thoroughly 
and heartIly co-operatmg and aSSIStIng m the actIon 
of the SCIence and Art Department, and uuless 
that strong moral prlDClple of co-operatIon IS 
secured, 1 do not thInk the IDstltutlon has a 
chance of gOlDg on well, 1 thInk, therefore, for 
the purpose of enablmg the oplUlons of the pro-

fessors to be jIlade kno'\Vn to thIS CommIttee, It SIr R. Kane. 
would be very deSIrable that one or more of 8l;I" 
those professors, who have been long attached to ',8f.SY 
the InstItutIon, and are thoroughly acquaInted • 
WIth all Its workIng, should be exammed by the 
CommIttee. 

2991 WIll you undertake, 1D the first lDstance, 
to represent to the board of professors that the 
CommIttee would be glad to receIve an exposItIon 
of theIr VIews on thIs subject, 1D order that they 
may Judge whether It would afterwards be de
SIrable to summon one or more of them to attend 
before thIS CommIttee? -1 will do so 1 will 
have a meetIng of the college councIl for that 
purpose when 1 return to Ireland 

2992. Mr Gregory] Does the secretary IDter~ 
fere m matters of arrangement connected WIth 
the museum 1-We have succeeded In preservmg 
to the professors a good deal af control over the 
arrangements of the museum and the hbrary, 
by fOrmIng museum and hbrary commIttees 
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MEIdBEBS l'EESENT 

Mr Acland 
Mr. Bagnall 
Mr Bllzley. 
Mr Dixon 
Mr Graves. 

Mr. Lo"'th~r. 
Mt M'Lagan. 
Mr. Read. 
Mr Samu~lson. 

BERNHARD SAMUELSON, ESQ. IN TUB CHAIE 

The Rev Dr J OSEl'S: WOOLLEY, called lll; and Examined. 

2993 Cha,rman] You are Director of Edu
cataon for the Admiralty ?-I am. 

2994 And Inspector General of the School 
of Naval ArcIntecture ? - Yes. 

2995. And I beheve you were a Fellow of St. 
John's College, Cambndge ?-Yes 

2996 And third Wrangler m Mathemataes P
Yes 

2997 How long have you been connected with 
educataon 1-1 have been connected with educa
tIon all my hfe 

2998 Y 9U were not a tutor at Cambndge, 
were you 1-1 was a pnvate tutor at Cambndge; 
but the two mathematacal tutors on my side at 
St. John's remalDed for 10 or 12 years; there 
was no chan~e for all that tame, and I never had 
an opportunIty of becomlDg college tutor 

2999. But yours was mathematical tuitIOn P
Yes 

3000. H ow long have you been connected With 
the pubhc serVlce ?-For 20 years. 

3001 In what capacity rod you enter the Go
vemment serVICe 1-1 entered the Government 
service as the pnnclpal of the School of Mathe
mataes and Naval ConstructJon at Portsmouth, It 
was Intended to be a kmd of school of navid 
architecture 

3002 Is that school -lll exlstence?-No; it 
lasted only five years. It began m 1848 and was 
Wscontmued in August 1853. 

2003. Was the curnculum there tolerably large? 
-Yes, It was very cfluslderable, It was as Ingh 
as I could carry It at the tame, cotlSldenng what 
the preparataon of the pupus was. 

3004. What staff had you there 1-Myself 
only for the tbeoretical lustructaon For three 
days m the week I rod the whole of the teacInng 
The remalUIDg three days the pupIls wets taught 
by a draughtsman under the directIons of the 
master shll'wnght. 

3005 Who were your pupIls?-Apprentices 
selected from the dockyard school, on account 
of their knowledO'e of mathematics. 

3006 Were itey of the class of artisans?
Yes; they had ongmally been so, most of them, 
the same class that all the ap'prentaces are of 

3007 And they were still apprentices at the 
tIme they were placed under your care P-Yes, 
they were apprentaces when they were placed 
under my care. 

3008 They would be boys from 18 to 20 years 
or age, Iallppose?-Yes; from 18 to 21. 

3009. Why was that school abandoned?-

There was found to be a ddliculty ID those days in 
provldmg places for thc young men afterwards, 
or at least a dlfficultv was mMe I tlunk It had 
never been estabhshcd With any very great deSire 
for Its success on the part o{ the department of 
the Surveyor of the Navy. 

3010 By whom was the estabh!hment of that 
school suggested 1-It was sug~ested by the pre
sent FIrSt Lord of the Admiralty. lir Corry 
and Mr. Herbert were the persons who were 
most coucemed m the establishment of that school. 
It was earned on afterwards lVlth the same zeal 
by their successors in the AdmIralty of wInch 
Lord Auckland was the First Lord. 

3011. But It met With a kind of pasSlUg resist
ance from the l'ermanent offiCials 1-1 always 
thought it did. The pupIls, on gOlUg out. of the 
school, were promised certam posl1aon8 m the 
dockyard, but when they went out all those 
places were found to have been filled up. 

3012 What was the nature of those pOSItIons 1 
-Very low posltaons. leadm~ men, the very 
best pOSSible POSition for their future success. 
It IS the lowest grade of mechamcal officer; 
though, mdeed, It IS hardly th"t of an officer, 
It occupies a place between the working men and 
the mechanical officer& 

3013 It IS scarcely even a foreman. 18 It 1-lt 
18 bel(>w the foremen There IS "nother class 
between them and the foremen, namely, the 
Inspectors It IS below the thlrd-class draughts
men, and lS, ID fact, q wte the lowest grade. 

3014. Were noue of those young people ap
poIDted leaWllO' men on qUlttmg the school 7-
They were aIr appomted supemumerary third. 
class draughtsmen at first; but afterwards one or 
two of those who were the latest Bwdents before 
its abandonment obtained the pOSltlOO 

3015 What klUd of men rod they turn out7-
Very good mdeed, the present stalf' of the C?n
structor's Departlnent at the Admiralty conSISts 
entJrely of those who were brought op in that 
school, and the only engmeer student there ob
tamed the positIon of aSS18tant lUspector of 
machinery at Keyham, after a competatave ex
anunatlon, having been Ul' to that tune employed 
as II dranghtsman in the Chief Engmcer'8 Office 
at Portsmouth. • 

3016. They have since risen In grade 7-Yes, 
eertamly. 

3017 That school, you say, was WacontInued 
m 1853 ?-It was. 

3018. When 
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3018. When was the present school of naval 
architecture estabhshed ?-In 1864 

3019 After an Interval of II years ?-Yes 
3020 Durtng that Interval, I belreve, the want 

of sClentlficaIly tratned men woe very much felt 
In the dockyards ?-Very much 1ndeed, there 
were none In the dockyards between the pupils 
of the fonner school of naval architecture and 
those who were brought up by me who could be 
100kAd upon as specuilly educated In the sCIence 
of their dutIes 

3021 Do you know whether In the commercial 
sbtp-butldtng estabhshments there are any)'oung 
men who have received a s;mllar education to 
that wluch you gave at Portsmouth ?-1 do not 
tJunk so, there were not any In former times, to 
my knowledge. 

3022 With regard to your present school at 
South KellJungton, IS that vIsited extenSlvely by 
}lersons hoping to get prIvate appointments ? 
-No, there were 18 students at the end oflaet 
sessIOn who were seekmg employment 1U the prI
vate sel vice 

3023 Were most of them natIves of thIS 
country ?-There were. SIX foreIgners, and 11 
natives of tbts country. 

3024 Is there anytlun~ analogous to thiS 
school In Europe ?-There lS a school In PartS 
which iulS been In eXistence for some tIme In con
nectIOn with the martne of France, It lS callild tIre 
Ecole d'Apphcattondu Gb,e Maritime, butthat 
ihfFers from our school In thlS way, that theswdentJl 
are entuely selected for the dockyards from among 
the best of those who have been at the Polytechmc 
School At thIS school du Geme Maritime 
they study for three years enttrely practlcal, or 
rather profesSIonal subjects 

3025 Have they any profeSSional duties at 
that school ?-They are taught In ParIS for SIX 
months of the year, and then, for the othel: SIX 

months of the year, they go out to practical work 
m the dockyards, and that course contmues f.or 
three years 

3026. H"ve yO\1 a'Dy Frenchmen 11). youuchool 
at the present tlme?-None. 

3027. What was the course of Instruction ill 
the abandoned school of naval constructton at 
Portsmouth ?-It began at the stage to which 
the education haa. been oarned III the dockyard 
sohool, whloh Imphed a fam knowledge of 
algebra. and ofthe first S1X books of Euchd, toge
ther With a bttle trigonometry, m. fact, they 
came to the school WIth a knowledge of algebra. 
as far as quadratto equatIons, four books of 
Euohd were tie 1'1fIuour, but most of them knew a 
little more than that, and t4ey had beSldes a 
fa.tr know ledge of plane trigonometry. 

2028 .And those were worktnl!' apprenttces? 
-They had been working apprentIces 

3029 But they had been educated III the dock~ 
yard schools ?- They hlld been educated m the 
dockyard school fot four years. 

8030 To what grade of sOCIety ihd they b~ 
long ?-Some of them were the eons of meoha
nloal officers III the dook) ards, one WI\8 the son 
of II. master shlpwnght. 

3031 They were not mere orihnary appren~ 
tIces then ?-Some of them were. 

3032 At what mne did the,. leave the school? 
-They came to me at about is years of age, and 
rematned three years. 

8033. But between the mne of the" leaVIng 
the dockyard school and the" oonnng to you at 
that age, were they at work?-They were cluefly 
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at work, and at the dockyard schools for about 
two afternoons and three eventngs In the week. 

3034 They were III the school at the same 
bme that they were servmg their apprenttce
shlp?-Yes, Just as apprentIces In the dockyards 
are now 

3035 HaVing preVIOusly heen at some prtmary 
school ?-Yes. 

3036 What was the course of Illstructllln In 
tlus school of naval architecture at Portsmouth? 
-It Included a valY fair knowledge of algeb.ra, 
and geometry, With descriptIve geometry, plane 
co-ordmate geometry, or comc sections, With 
some knowledge of sohd geometry, the dlfFeren. 
tlal and mtegral_ oalculus, and some chfFerentIal 
equattons We chd not go much further than 
that, although we took, perhaps, a few propo
SitIOns In the calculus of var1&tlons, and finite 
ddferences 

3037 Will you be kInd enough to state what 
you understand by descrJptlVe geometry 1-
Descnptlve geometry IS that winch teaches a 
knowledge of soM geometry by prOJectIOns, 1$ 
teaches how to construct ,irom them the proper 
shape of dIfferent sohd bod,es, and their sec
tlons, It IS a sCience weIl knowJ;l In France, and. 
.in fact, some knowledge of It IS absolutely neces
sary for adlJ).ISIIlOn to the Polytechmc School. 

3038. That Qourse of Instruction 18 not ge~ 
'Ilerally followed, I thInk, IS It?-No, It was 
!;lot foIlowed before It was Introduced Into the 
school at Portsmouth, but It has been Introduced 
,nto KlDg'S CoIlege. 

3039. Had you any speCial reason for Intrll
dUClDg It Into your course 1-Yes. I found that 
lt had a very llUportant bearlDg on everytlung 
that took place In the mould-loft floor. A persoQ, 
who knew the prmCiples of descnptlve geometry 
would have no ihfficulty in gettIng)n a short 
space of tune al/. Intelligent kllJOwledge of every~ 
tJung that took place 1U the mould.Joft floor. 

3040 Will you oontlDue your account of the 
course of instructIon III tlu.t school ?-There wer, 
p\echamcs, of cpurse, With the strength of ma.
ten .. ls and eonstructtons, with the apphcattons 
f1A far as p0881ble to the theory of the steam~ 
engine and DlIVal archItecture That lS thll 
course whIch we attempted to carry out. 

3041 You taught the construction of the 
steam-engine and of vessels, as far as they could 
be taught m a school 1-Yes, the theory 

3042. Did you teach ehemlstr, ?-Cbemlstry 
was taught; there was a chenust ID the dockyard 
who gave lectures on ehemlStry 

3043 What was the number of your pupusP 
-I tbtnk at one tune It was 20. 

3044. And those pupIls had some difficulty in 
gettIng employment at first, but they were ultl~ 
mately etnployed, and they are now valuable ser~ 
vants of the State?-Yes, almost all of them. 

3045. That school was closed you say 10 1853? 
-Yes. 

8046. WiuIt was your occupation In eonneetlon 
WIth the pubhe serVIce from 1853 until the esta
bhshment of the school of naval arcbttecture 1U 
South Kensmgton ?-In 1853 I became IDspector 
of schools for tbe Aihmralty, and I remamed 1U 

that capaCity till 1858, when I bec,ame one of her 
Majesty's mspeotors of schools. 

3047, What was the nawre of the schools 
which you Inspected for the Admtralty?-They 
were the dockyard school, the schools connected 
With the chVl810ns of mannes, and the schools 
on board slul'-

x 3 3048 Schools 
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3048 Schools for boys of from 13 to 17 or 18 
years of age ?-Yes. 

3049 Mr. Acland] Have you anythmg to do 
'!nth the educatJ.on ot the Ladets ?-Matters con
nected w.th them are referred to me, If the 
Adm.raltYllease; there IS somethmg of the kInd 
before the dmlralty at thIS moment; and I have 
been consulted by them dunng the past year 

3050 Are you the lDspector of theIr educa
yon ?-No, 1 have not been so hItherto, except 
on a epectal Vl81t made by me by order of the 
Admiralty last November 

3051 Then w bat IS the nature of your con
nectJ.on w.th them ?-I have none, except that 1 
g.ve the Admiralty adv.ce when they ask me 
for It. 

3052. G7tazrman J You s.mplyact as referee 
when you are consulted?-Yes 

3053 From the year 1858 till 1864 you were 
Her Majesty's InspectIJr of Schools 1-Yes; dur .. 
ing wIDeh tJ.me 1 stlll lDspeeted the Admiralty 
schools, the mspectIon of which was then under 
the control of the Comnnttee of Counct!. 

3054 Did you find that many of the men who 
had been under your lDstructJ.on left the Govern
ment service lD order to enter the serVIce of PrI
'vate establIshments 7-1 know of none at present. 
One became a Wesleyan preacher 

3055 In 1864 the school of naval archItecture 
I<t South Kensmgton was founded, was It not? 
~Yes 

3056 WIll you kmdly state wnatls your course 
of lnstructJon there ?-As far as mathematics are 
~oncerned, It .s very much the same as that wh.ch 
before eXIsted lD Portsmouth, only that thmgs 
have progressed SlUCe then, and we ~S'e now two 
books of Professor RanJan, of Glasgow, on ap
plIed mechablcs and the steam engtne 

3057. What are your books for teachmg geo
metry1-Euchd, and a book which I pubhsbed 
on descnptive geometry myself Then we have 
also the books whICh are gellerally IU nse at Cam
bndge for COble sectlOns and sohd geometry 

3058 Mr. A.land1 You are aware that some 
'persons have latterly expressed an oplDlon IU 
favour of tbe exped.ency of departlDg from the 
'Old EnglIsh method ofbe~nblng the teaching of 
geometry w.th Euchd ?...,...l es 

3059 Have you cons.dered that questJ.on ?-
Yes 

3060 What IS your opIDlOn upon that point? 
-My op"llon IS tbat It would tend to remove 
many drllicultles m the way of begtnners, If a 
chfl'erent book were employed, and .f geometry 
were taught mOre m the French method, as It IS 
taught m the books of Legendre 

3061 l.s there any book m EnglIsh whIch could 
1ake a place slmuar to that occupIed by Legendre 
lJl France ?-No, If there had been ant Enghsh 
book fit for the purpose. I should have recom
mended It for the use of the dockyard scboollong 
ago. 

3062 Chlllrman ] In what way IS trus book of 
Leo-endre to be dlstlDgDlshed from EuclId ?-It 
deJs WIth the .subject m a more systematJ.c way, 
and does not take the student at once lDto such 
dIfficult proposltJ.ons Everybody knows the fifth 
proposItIOn, It 18 found very ddficult by most 
boys, andagood many never get over .t at all, who, 
'If they were studymg mathematIcs on the plan 
'Of Legendre, would, perhaps, succeed m gettJ.ng , 
a fau knowledge offeometry 

3063 Mr Arland Do you thmk that It is desir
able, before a boy begms the stndy of abstract 

geome~, that he should be flUUlliarised WIth 
some of .ts practical apph:mtIons P-Certamly. I 
think that a 'Very Important pomt. 

3064. Cf.alrman. J Do you teach practtcal 
geometry P - Practical geometry 19 taught. the 
pnnclpal of the aehool of naval arcrutecture 
begIns hiS course WIth 11 few lessons on practIcal 
geometry. 

3065. Mr. Arland] Do you conSider that the 
books now existlDg on practloal geometry in the 
Enghsh language are suffiCient for the JlUrposea 
of such teachIDg as yours ?-I thmk they ml~ht 
be Improved, and that we might have something 
more systematJ.c. 

3066. Chairman] What other subJects are 
taught at the Naval School ~-Beslde8 mathe<
matics there .s chemistry, WIth chemIcal maUl[lu* 
latton and analYSIS, and the propertlea of metals, 
and there nre lecturcs on phYSICS, more eapeo 
Clully magnetJ.sm. !lnd Its effect on the compasse. 
of shIps. 

3067 In what way IS chemical maUlpulation 
taught ?-There 18 a small laboratory connected 
Wlth the Bchool 

3068 Are all the pupils taught chemIcal rna.
mpulatJ.on ?-Yes, everyone 18 taught chemical 
maUlp)llatlon for three or tlJree and a half hours 
a week. 

3069 Is there a metallnrgIGal laboratory as 
well as a chemIcal laboratory?-No; the time 
WIll DOt suffiGe for that. Dr. Percy gIves lec
tures on metallurgr, and 1 need Dot say that he 
18 the great authonty on that subject. 

3070. Metallurgy IS only tanght In tl:tat way 
then P-Yes, Dr Percy gtves lectures. 

3071 • .And those puptls who choose may, 1 
suppose, avall themselves of the InstructIOn of 
Dr. Percy at the J ermyn-street laborl\tory?
No; the tJ.me wonld not permit that, and the 
chstance from Jermyn-street 18 too great 

3072 W 111 you DOW contJ.nue your sketch of 
the course of study?-It mcludes mechanIcs, 
both practJcal and theoretical, practJcal mocha
mcs as much as possIble; then there are some 
Ingher dynamICS, and hydrostatics, and hydro
dynanncs. 

3073 Are hydrostatlcs and hydro-dynamics 
taught by the protcssor of mathematiCS, or are 
they 11 separate course?-They are tanght prIn
Cipally by the vIce-president, who lS a fellow of 
TnDlty College, Cambndge I endeavour to 
get gt ven to these studies as practical a direction 
M 1 pOSSibly can consIStently WIth that thorough 
knowledge of pnnClples wruch 1 coUSlder most 
esscntJal for persons who are gOing to occupy the 
pOS.tlOns whlt.h 18 supposed these persons will 
Ultimately do. 

3074 That 18 to say, to a certain extent the 
mstructlOl1 IS made technical 1-Yes, as mnch as 
p0881ble. 

3075. You have lD v.ew the apphcations to 
srupbwldmg in teachmg hydrostattcs and hydro
dynamIcs? - Ye8; all the problems connected 
WIth slnpbwldmg are carefully brought before 
them 

3076 Mr Aeland] WIth regard to the lIoatJ.ng 
-of shIps, there are very llDpOrtant questions whwh 
would come under those heads, are there not?
Yes; those questJ.ons are brought before tbe 
puptls; they are not treated allm anyone boo\r., 
but the matter 18 culled out of chfferent book .. 

3077. Chairman.] The strength of matena1s 
is lDcluded m yOfU conrse, no dOubt?-Yes; the 
strength of m&tenais IS mcluded; and the newest 

authority 
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authority for that 19 Professor RankIn, and we 
have also the benefit of hIS help as examlD~r 
upon that subJect. 

307&. He has gIven you a speCIal course, ha& 
he not 7-Y es, he gIves us a few lectures In the 
course of the year, but, unfortunately, he IS en
gaged ID hIS dutIes at Glasgow at about the s .. me 
tIme as our school at KensID~ton IS gomg ou He 
gtves us, however, a few oays lD AprIl Then 
there are the stnctly professIOnal subjects of 
shIp englneenng and drawIDg PhysIcs are not 
1:&u"ht so extenSIvely as we could wish The 
wa;;t of tIme IS one reason, and the great ex
pense 1S another, I mean the great expense 
whIch would be required to obtaIn very good 
teaclung for us where we are so far away, but 
If ever the School of Mmes should be brought 
mto JunctIOn wIth us, I thInk we IDlght benefit 
each other conSIderably. 
~079 What are the stnctly professIonal sub

Jects whIch you teach ?-Shlp and engIne draw
Ing-what IS techmcally called laymg off', the 
makmg of the moulds qn paper for the dIf
ferent parts of the ShIp, and for the engInes, and 
all the usual calculatIOns and deSIgns, those form 
a large part of the course , 

3080 I suppose the steam-engIDe IS taught 
prIuClpally In reference to marIDe engIDeenng? 
-Yes 

3081 But you have no course relatmg to en
gineeTlDg or workshop tools, have you ?-No, 
that IS supposed to be acqUIred, and IS, In fact, 
acqUIred by the students In the dockyards 

3082 You have mechamcal constlUctIon, of 
course 7-Y es, we have mechamcs, the prIUclples 
of machlDery, the theory, and also a practIcal 
course of lUstructlOn Every year we have a 
course by Mr. Anderson, the well known 
machinIst of WoolwIch 

3083 Then takIDg your course, whIch I be
lIeve IS for SIX months of the year dnrmg three 
years, together WIth the courses of lectures de
lIvered at J enuyn-street, you would say, I sup
pose, that these two courses combmed would 
pretty well cover the ground of PolytechnIc In
structIon ?-Yes, I should say It would. , 

3084. Are there any exceptIons to that?~ 
WIth regard to mathematIcal lUstrllctIon, there 
would be 1\ dIvergence after 1\ certam pOInt 
acoordml;\' to the dlff'erent profeSSIOn whtch the 
student lUtended to follow. For some the lU

structIon would pOint speclaIly to the theory of 
naval archttecture, whtle for oiliers It would 
pOInt to engmeerlng, and so forth Some would 
not reqwre so extenBlve a knOll ledge of mathe
matIcs as are reqUlred for those two subJects. 
but there would stIll be a great deal whIch would 
be lU commo&. for them all. 

3085 You would say the two establIshments 
together would cover the ground 1-1 should say 
so for almost all techmoal subjects. 

3086 Although some of the courses mIght 
pOSSIbly reqUIre to reoeive a dJfFerent develop
ment?-D,fFerent developmenta accordmg to 
the dJff'erent profeSSIOns of the students. 

3087. What number of professors have you In 
that naval school ?-Permanently there are the 
prlDOlpal, and the vIce-prIncIpal, and there lB a 
gentleman who was broul;l'ht up as an engineer, 
and In fact was a wrangler at Cambridge, who 
teaches the strength of mater,als and englneermg, 
and subjects of that class. 

3088. What do you mean by engmeermg j do 
you mean mechamoal constructIon?-Yesj but 
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he IS not at present a permanent member of the 
staff' Then we have the asslst.lnce of a geutle
man connected WIth the Admtralty, who teaches 
shlp-drawmg, and the profeSSIOnal subJeots re
lating to shlpbuIldmg There IS another gentle
man who comes tWIce 11. week to teach engme
drawmg, and there .s one amongst the constructors 
of the Navy who (lomes once a fortmght, and who 
gtves a course on the deBlgn of shIps 

3089 How do your young men employ them
selves durmg the other SIX months of the year? 
-They are sent down to the dockyards and 
factorIes, And employed under the ImmedIate 
supervIsIon of Mr Reed, and Mr Lloyd, the 
(Jhlef Constructor of the Navy, and the ChIef En
gineer of the Navy 

3090 Do you lind then that th,S half tim!! 
system works wel\?-Yes The only pOInt lB, 
that there IS hardly tIme now In the three years 
for domg al1 we want to do, because, although 

• we speak of the SIX months of InstructIon beIng 
theoretIcal, thel e are so many practIcal matters 
mIXed up WIth It, that the theory cannot be con
SIdered to occupy much more than half the time. 

3091 What practIcal matters are you noW re
ferrIng to ?-Shlp-drawIng, chelDlstry, and thIngs 
of that kmd 

3092 In what state of preparatIon dl) the 
young men ordmartly come to you 7-Those that 
come from the AdUllraltycome very well prepared 
mdeed 

3093 They have been prepared In the dock
yard schools, of whIch you have been speakIng 1 
-Yes, m the dockyard schools whICh are under 
my lnspectIon 

3094 How do the others usually eome pre
pared 1-The others have hItherto come up very 
IndIfferently prepared in mathematIcs, whICh has 
caused a very great deal of dIfficulty WIth regard 
to those students 

3095. I presume that they are rather a drag on 
those who come from the AdmIralty ?-No, It IS 
not that, but they do not get the same amount 
of benefit for themselves out of the course of lU
strnctlOn. 

3096 But must not the course of lnstructlon 
for the more preI'ared students be rather retarded, 
In order to SUIt the InferIOr state of preparatIon 
of those pupils who come to you from prIvate 
schools 1-No, those who come m a. less ad~ 
vanced state of preparatIon are put mto a clas~ 
by themselves, they are taught ll!l that class ac
'cordIng to theIr state of preparatIon, and they 
are not allowed to Interfere WIth the progress of 
the others who are more advanced. 

3097 Can you gIve us any statIstICS WIth re
gard to the numper of the pupIls ?-Yes, In the 
fIrst year I thInk the number of the pupIls was 
20, ther~ were J6 sent by the Admtralty, au4 
four prIvate pupus. 

3098. What are the numbers for last year 1-
Last year there have been 42, of whom 24 were 
from the AdImralty, whtIe 18 .were prIvate 
pupIls 

3099. In fact, the numher of the scholars haa 
doubled dUrIng the three or four years of the 
eXlBtence of ilie school?-Yes, quite. 

3100 Do a large number of those prIvate 
pupIls go through the entIre course of three years, 
or do many of them abandon the school 7-More 
than one-half of them do not go beyond one or 
two of the courses, but there IS one who has left 
us now, who began at the very begtDDlDg, and 
has been there four years. 
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S101. Do yon gtve any dIplomas 1-Dlplomae 
aTe gIven 

S102 What 18 the expense of 1n8tructlon 1-1 
can hardly say, but altogether wIth the lectures, 
and one thmg and another, the expense would be 
about 3,000 1 a yeaT, as nearly as possIble. 

3103 That 18 the budget, but what are the 
fees 1-The pnvate pupds are only charged 25 L 
a year, and If they enter for the three years, It IS 
601 fo" those three years 

3104. Are they 'lllowed to VI$It the dockyards 
and arsenals m the 8ame way a.s the Government 
puplls?-Yes, the Admiralty have always per
IJIltted that 

3105. It 1lI1lnderstood that It wul not be re
fused, I suppose? -Yes, It 18 understood, but 
there has never been auy difficulty even before 
that defimte undersmudmg had been come to. 

3106. Do those pupus who are sent by the 
Admiralty pay any fe"s at all ?-No, the Ad
miralty pays fees for them. It IS a mere matter 
of account. 

3107 But they do not receIve any scholar
shIps ?-They receive none., they are po.id by 
the AdmIralty somethmg extra for their mam
tenance In London. They receIve beSides theIr 
wages a guinea a week durmg the tlme ther 
are at school. 

IH08 How are ther selected ?-They are se
lected by an exammatlOn, the theoretical part IS 
carTled on by myself. and the practical part by 
the department of the Comptroller of the Navy. 

3109 How many naval schools are there 1-
There are seven. 

3110 In what locahtles?-In e.ch of the 
seven dockyards 

3111 Mr. Ba!(nal'] What 19 your oplmon of 
the deSIrability of havmg workshops connected 

Wlth scientific 8chools, In order that pupIls may 
be mught the use of tools?-There would be no 
time for anythIDg hke that In our !chool 

3112. But eupposIDg there were tUlle, do you 
thmk It deauable P-Our pupils come up With a 
suffiCIent knowledge of the use of tool", 

aU3 My question was refcmu/f to the eSIs
tence of workshops In connection With schools as 
a general thmg ?-Ml own oplwon IS that It 
would be better to gIve theoretical IDstructlon 
and Instructlon In workshop' separately I I mean 
that workshops connected WIth educational esta
blishments Bre lIable to become mefe pl"ythIDga 
unless they Bre employed In remunerattve labour. 

3114 Mr Lowthl!1'] How many hours are 
the 8tudents occupied m your 8choo17-In the 
8chool of naval archItecture they are employed 
from nIDe to 12 o'clock every day In the week, 
and on four davs In the week from two to five 
o'clock, and lD the evenIDg from seven ttll nme : 
besIdes that on two other days of the week they 
attend lectures from five to SIX. In fact, on two 
days of the week they have eight and a half 
hours at the day school, Bnd on the two other 
days they have ahout eIght houre, wbUe on the 
other two days they have three llOurs. 

3 U5 You stated that there were 80me 
foreIgners 10 your school, dId you not? -Yes. 

3116 What are those foreIgners? - There 
were four RussIans; we had one lieutenant from 
tbe Swedish navy there .. nd a Hollander. 

3117. Do you lind that the foreIgners come up 
bett.er grounded In the knowled~e whIch would 
be useful to them than the Enghsh students?
No; II. great deal worse; the RU8slans were very 
Ignorant lDdeed -

3118 Chazrman 1 Is there anythmg you Wish 
to add to your eVIdence ?-No. 

EDWARD J REEl>, Esq, c .. Ued, and Exam1Oed. 

3119 Cha.rman ] You are Chief Constructor of 
the Navy?-Yes. 

3120 H .. ve you heard the eVIdence whIch has 
been given by Dr Woolley?-A"gleat part of 
It. 

3121 The Committee would be glad to know 
from you what IS the beanng of the !DetructlOn 
gtven 10 the school of naval arch,tecture on your 
departlnent, and on naval constrnctlon generally? 
-Talnng, in the first place, the calculatIOns In
volved m the work of obmlOl~ the dlsplacement 
and centre of buoyancy of a ShIp, from the draw
mgs, and the preparation of the curves of du·place
ment, tons per mch ImmerSIOn, and area of mid
ship sectIon. includlDg the calculatlon of plane 
"reas, the volumes of sohds, and the detelID1Oatlon 
of tbe centres of graVIty of surface. and sobda.
to enable the students to master these, we re
quire to tr8lD them in geometry, 1Oc!udmg caDle 
sectIons and sobd geometry, tTlgonometry, the 
drlferentlal and Integral calculus, the calculus of 
fimte drlferences, mechawcs and hydrostatIcs, 
'the specIal ~eometry. mecharucs, and calculatlons 
of shlpbUlldlng Then we come, m the second 
place, to the calculations of stf1t1cal and dynRlDlcal 
8mblhty, by hoth the ordmary and the more 
.exact methods; the determInatIOn of the heights 
of the transverse and longttudtnal metacentres, 
and the preparatIOns of curves, showmg the 10cns 
of the memcentre, and the V8.l'1l\tIons of smbulty 
'at different angles of incbnatlon, and difi'erent 
draughts of water, With tile estunatlOn of the 

prob .. ble mm of a snip, and of the variations of 
trlm/roduced br puttmg additIOnal wel~hts on 
boar , by shlftmg weIghts, or hy mkmg out 
weIghts -to enable hIm to master all these 
questions, it 18 necessary that the student should 
be traIned In all the subjects enumerated in 
sectIon 1, together With differential eg.uatlOns, 
calculus of vanatlons, dynamICS of a ngl(l hody, 
treatIses (such as Atwood's and Dupin's) on the 
statical stl\hllity of 1Ioattug bodIes, and those of 
Professor Moseley, and othere, on dynatIllcal sta
blllty; together Wlth the speCIal ap,PitcatJons of 
theae pTlnclples to ships Then amesl thIrdly, 
the quehtton of the behaVIour of ships, mcluding 
rolling and pltchmg in smooth water and among 
waves, and the changes produced lD the character 
of these motions b,;y: alteratIOns ID the fol'lU of a 
ShIP, or the dispOSItion of tbe w~lghts; the saIling 
properties, and the conslderanous essenttal to a 
proper arrangement of the salls, in order to secure 
handmess, and to have a due regard to stabilIty 
lInder canvas, theoretical mvemgatJons of the 
best modes of settlDg the sails, &0 ; the lDvestt
gatlon of the steering qualities of B ship, and the 
relatlcln between the power apphed to the steenng 
apparatus and the elreet produced on the ship; 
and other r.arLiculars necessary to a predIctIon of 
the probab e qualItles of shIps for these purposes: 
-It 18 necessary to study the subjects enumerated 
lD section J, together WIth dlfferent1al equalloll8, 
dynamICS of a rJgld body, hydrosmtlcs, partIcu
larly the lDVestigatiOns coD'nOOted WIth tlje osciI-

lationI 
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lations of floating bodies, treattses on the prac
tIce and theory of maotmg, rIggmg, and steerm~ 
shi~s, theories of wave-forms and motIons, anu 
ithelt applicatIons to the deslgDlng of ships. I 
should like to make an observatIon or two here, 
~t IS the more IDlportant to tram young men 
thoroughly In those questtons, because unless 
they know the laws of waves as well as the laws 
of the motIon of a smp m still water, It IS IDlpOS
SIble for them to calcula.te the quahtIes of a shIp 
satIsfactorily It IS well known to those who have 
studIed the subject that a smp whIch will roll but 
JIttle m ordmal{ Waves will, because of the very 
quahty wmch mduces her to roll but httle m 
,ordmary waves, roll verr much In extraordmary 
W!Lves, the very quality wluch makes 11. ship 
steady under one set of cltcumstances will make 
the same smp extremely lInsteady under a dlf
lerent set of Cltcumstances. 

3122 By extraordmary waves yoll. would, I 
presume, mean not .only waves of greater length 
or h8Jght, but waves of less heIght or length tlian 
the vessel was bmlt forP- Yes; If yoll. take a 
ship m still water and set her oscillatmg there by 
-tnchmng her, then, If she has along p,erIod of 
OSClllatIoU, It mdICates but little stability, and 
she WIll be reluctant to depart from the upnght 
.m ordmary short waves, but rl: such a ship en
counters waves resembhng her own lD len!!'th, 
the effect of those W!Lves will be to accum;;'i'ate 
motton In the smp and to produce extreme de
grees of oscillation l .t sometImes happen. that 
11. smp wmch to-d!LY dlsttngw.shes herself ,by 
rolhnJl: more than !Lny other shIp m the 
squ!Laron, because there IS a relatIOn between 
her perIod of osclll!LtIon !Lnd that of the W!Lves, 
to-morrow equally dlstIngUlshes herself by roll
mg but httle m comp8J'lson WIth the other 
vessels of the squadron, because the waves of 
to-morrow have the same relatIon to the periOds 
of oscillatIOn of the other ships that the waves 
of yesterday had to her own 

3123 She may be comp8J'attvely steadier in a 
heaVier sea?-Y es, It 18 therefore m a hIgh de
gree necesBltlY that students should understand 
the laws of waves as well as the laws of 
floatmg bowes. FourtlUy, we come to the 
calculations cODllected Willi reslBtances and pro
pul&011, IDcluwng estIDlates of the horse-power 
reqUlted to drIve ships at certam speeds, and the
effect of the smp's fOrID upon the speed, the 
deSign of en~mes and boilers and the cilculatIons 
of their efficiency, tIus neceSBltatlU~ an acquamt
ance With the theory of heat In Its dynanucal 
relations, and mvestagatIolls of the prlllClples of 
combustlon, evaporatIon, draught of furnaces, &0., 
the con81deratIon of the mechanICal prInCiples of 
the actIon of propellers, and thelt effiCiency Fer 
these purposes we reqUlte all the subjects wmch 
have gone before, or a great P8J't of those wmch 
h&ve gone before, together WIth hydrodynamiCS 
in general, and flwd reSlstanoes lD p8J'tIcular; 
specml treatases on the apphcatlon of theories of 
flwd reSlstanoe to the calculation of probable 
horse-power and speed (those theories bemg 
numerous and very Important), and the determl
natlon of the fonns of smps, mechanlBm lD Its 
general aspects, and the constructIon and theory 
of the 8t~am-englne; thermodynanucs, and trea
tIses on marme locomotIon. Then, fifthly, we 
(lODle to the preparatton of the workIng drawmgs 
of a desJgD for & smp, for wmch we reqmre me
cham<:al drawmg, deSCrIptIve geometry, theory 
of naval arcbl"tecture, and an a.cqlllUlltance With 

0.72. 

the subjects enumerated m sectI<ilns land 2 
Then, SIXthly. the arrangement of structural de
tails, mcludmg the conSlderatJ.On of the strams to 
wmch a smp IS subjected when afloat and ashore, 
the determmatton of the dlIDenSlons of the varIOUS 
p8J'ts, m Older to safely reSIst these strams, the 
proper arrangement of the connectIons between 
the dIfferent parts of the hull, & knowledge of 
the systems of constructIon advocated by variOUS 
bmlders, the arrangement of the detaIls of the 
strncture, so as to secure proper ventilation, lIght' 
and general accommodatton For these purposes 
we require the mathematIcal theory of the strength. 
of materials, and Its apphcatIon to smp con
structlOn, the records of experImental researches 
mtc the strengths and physical propertIes of the 
V8J'IOUS materw.ls used m smpbmldmg, the pub
hshed accounts of methods of shlpbwldmg, and 
plans for ventilation To illustrate the Import
ance of these tmngs, I should lIke to refer here 
to one or two pOints. In the case of the" W ar
rIor," the first lton-clad shIp, the hull was very 
carefully deSIgned at that time, and It was 
from 300 to 400 tons more In weight than all 
the arIDour, the backmg, the engmes, the coal, 
the masts &nd the spars, and m fact, all the other 
wel~hts on board the amp. The hull, which 
c8J'rIed these thmgs, exceeded by aDo to 400 tons 
the weight of the tinngs carrIed 

3124. Chatrman.l The armour would be a 
portIon of the weight caITled?-Yes Now, m 
the InvmClble class of smps, althou~h the l.II
VinCIble IS a much smaller class of ship than the 
WaITlor, by dmt of studYing the value of !Jach 
portIOn of the matenallDtroduced mto the smp, 
and by getttng rId. of matena.l wherever It 
could be done Without a reductIon of stren/rth, 
we have brought about tIus result, tlIat the bull 
of the InvwClble weighs from 500 to 600 tons 
less than weights wmcli are caITled by the amp, 
so that by Improvements of that nature you 8J'e, 
ln the first place, able maten&lly to reduce the 
sIze and cost of the shIp In the aggregate, and at 
the same tIme very materially to mcrease the 
power, offen81ve and defenSive, In relatIOn to 
what may be called the deadweight of the struc
ture I may offer to the Committee one other 
illustratIon' I have lately been workmg out 
along With my assistants the questIon of rIvet
tIng, and by careful InvestigatIon we find that 
the most authorItattve works upon lton struc
tures would mduce, and have mduced shIp 
bmlders to employ an excesSIve amount both of 
labour and of materlalm putttng those structures 
together, it has been qUlte a common thmg to 
treble the rIvets at the butts of certain plating m 
the shiP, 1D the places where we now find that It 
1S qUIte uDllecessary to treble the rivets, and 
where 10u really obtam no mcrease of strength 
or value, It IS sIDlply an additional weight, mvol
vmg additional labour 

3125 You gIve these as two mstances m 
which theoretical mvestlgatIons have come very 
conSiderably m rod of practice and experIment? 
-Yes; and WIthout employmg trroned persons 
m work of tIus kmd It IS q,wte ImpOSSible to ex
pect such very important IDlprovementa In con
struction as I have been refeITlng to We now 
come, seventhly, to the selectIon of materIals, 
wcludmg a general acquamtance With the prG
pertles of VarIOUS kmds of tlIDber, and the modes 
of extracttng and workIng metals, together WIth 
a knowledge of the proper modes of testtng the 
qualitIes. For t1nS we reqUlre treatIses on 
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tImbpr and metallurgy. In the eIghth place, we 
come to the proper combmatlon of the materm1s 
used m shipbwldmg m order to aVOId galvamc 
and cheJDlCal action; the modes of sheathmg 
shIp proposed and_practised, compass deviations, 
and corrections. For this we require phymcs In 
general, and particularly electnClty, magnetism, 
and lDorgamc chemIstry 

3126 Now tlus school has heen estabhshed 
smce 1864, has it notP-Yes. 

3127. Is It the case that before the estabhsh
ment of that school you found a very great dearth 
of tramed assistants ?-U ndoubtedly 

3128 Although the school has only been esta
blIShed for a short time, have you already- found 
It 18 to be of conSIderable value to the depart
ment?-We have. 

3129 Will you state In what way?-In the 
first place, It has enabled us to mcrellSe the num
ber of persons m our department who are compe
tent to deal WIth questIons of the nature which I 
have been descrlbmg, not mere. rule of thUDlb 
drau~htsmen, but persons who can conduct cal
eulation~ for us "mch could not have been made 
except by a very hIDl ted number of persons 
who had been tramed In the old school at 
Portsmouth, the three assIstant constructors of 
the navy; for example, all of whom were qUIte 
competent to conduct these mvestlgataons. But 
apart from this we could not remforce the deslgn
mg strength of our office by calhng m men from 
the dockyards, because there were not tr&1ned 
and competent men to callm And consequently 
we had to do certam thmgs, because they had been 
done before, although they were thmgs the pro
pnety or necessIty of dOlng whIch we very much 
questIoned, and whIch we knew were expensIve. 
We were placed lD thIS posItion Bolely because 
we had not the proper persous to put on the ne
cessary lDvestl~atlons, whIch are very often ex

,tremely complicated Then there 18 a second 
POlDt to be referred to. We employ some of 
those stud cnts of this school In the dockyards and 
prlVl.te firms, where shIps are bemg bUIlt for the 
.AdmIralty, to record the mode in whIch all the 
detalls of the work are done-those detaIls wluch 
are not mcluded In the ongmal drawlDg and spe
CificatIon of the slup Then lD the office we col
late those matters, and m future detngns we em
ploy the best, SImplest, &1ld cheapest. 

3130. Is the want of such men felt m the pri
vate yards ?-1 should say very much. 

S131 There IS no other source at present from 
whICh you can supply that want except tlus 
school ?-None whatever 

3132 Is It the case that m that school men 
are now bemg trlllDcd as practical shlpbmlders, 
mtendmO' to devote themselves to shlpbwldmg, 
as a tr;Je?-Yes, a few, that 18 to s"y, apart 
from the AUlDlralty students 

313S Do those men, generally speakme:, pro
poee to become manne engmeers or slupbuilders 1 
-Yes 

3134. When you say that that want 18 felt m 
prIvate dock-yards, do you mean that It 18 felt 
by the Gavernment or by the owners and con
structors of those yard. ?-I tlnnk It is most felt. 
by the purchasers of slups. 

3135. You think It IS more felt by them than 
by the constructors?-Yes. 

3136. You would say, 1 suppose, that the con-, 
structors are not as yet fully aware of their defi
ciency WIth regard to theoretIcal mstructJon 1-
Just so. Many slups are produced wluch do not 

correspond either to the ori~na.llDtentIons of the 
deSIgner or the origmal wlsnes of the purchasel. 

3137. Now WIth regard to the art of naval 
arclutecture, gomg back, we WIll say, for 25 
years, how would you compare that art 1n tillS 
country With Its condltlon, say lD France or the 
UUlted States of Amerlcs1-1 can hardly answer 
that question. 

3138. Would you say that 26 years ago the 
French and Amencans were more or less ad
vanced th&1l we were at that time 1-1 am scarcely 
prepared to go hack so far as 25 years. 

3139 Then will you kmdly go back to 15 years, 
and answer the questIOn WIth reference to what 
IS Within your own knowledge 1-1£ I were to 
{onn a Judgment WIth reference to the AmerIcans, 
for lDstance, from the slupbulldmg hterature of 
America, I should sar that there never was a 
penod when the condition of AmerIca was com
parable to that of England, but at the same 
time the AmerIcans have flequently produced 
vessels whICh were certainly superior to any 
vessels eXlstmg m England at the time of theu: 
production 

3140. What would you say with regard to 
France and the French navy?-My own im
pression has been, that the state of naval arQhl
tecture m France has ind,cated not so much an 
excess of theoretacal tralmng as a defiCIency of 
practical tr8l1l.Ul1f. It 18 most lIDportant that, 
whatever theoretloa.l tralrung should be gIven to 
students of naval arcluteciure, theU' practlcn! 
trammg should be of the best and most thorough 
kmd. 

3141. So far as you are acquainted WIth tech
mcal subjects, would you say, speakmg generall" 
that the defect of the foreIgn system has been m 
the practlce whde our defect has been In the 
theory 1-1 thmk so, and 1 will gIve an IllustrBl
tlOn· there was a system of sheathmg slups shown 
lD the French Exlubltlon; I mean the sheathlDg 
of Iron armour plates to protect them from foul-
109 and lDJUry; ~ was done b,. means of mastIc 
placed upon the iron platee, and then they were 
coppered over; now we must take It for granted 
that the tr&1mng whIch the French students of 
naval architecture bave received lD chemIStry 1.8 
Bupenor to that wluch was receIved In tlus 
country up to, at all events, the estabhshment of 
the present school of naval arclutecture, and yet 
that system of seekmg to protect slllps from foul
Ing by that sheathmg has appeared to me all 
thlOugh a thoroughly unpractical t1ung, a thing 
wluch must entirely fall; &1ld I mEer that not 80 

much from any cheIDlcal knowledge whICh r 
possedS as frdm what r should call the practIcal 
apphcatlon of a small amount of such knowledge; 
I fancy that the French have taken up a theoreta
cal mode of protectlug slups winch would, no 
doubt, be satlafactory, Dut for certam practJcal 
influences the consideratIOn of wluch they have 
neglected, but whIch we have been very much 
accustomed to regard carefully. 

3142. You thmk thorough practical InstructIOn 
would enable one to aVOld mJ8takes of that Iond 7 
-I tlunk we have aVOIded them. In this very 
case I strongl, opposed the plan. I t1unk the 
theoretroa.l trainJDg of the French haa not been 
sufficiently supplemented by, practical expen
ence 

3143. Do you t1unk that ~tlCal experience 
offoreIgDers tn these mattersD likely to mcrea.se1 
I should say very much 80 

3144. Would you Bay that then practical ex
penence 
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penence 18 mcreasmg In a. greater ratio than our 
theoretlcallIlStructlon ?-111 so far as the mflu
ence of thIS school extends, I tJunk tina subJect 
18 m a frurly satlSfactory condItIon I do not 
think that there IS a prospect of the pracncal 
instructIon of the French stndents aurpasslOg the 
theoretlcallOstructlOn of the EnglIsh students at 
thIS tune 

3145 Do you thInk that the mfluence of thlS 
school WIll ever be great on our mercantile 
manne and on our naval construction by pnvate 
enterpnse so long as there IS no other school of 
the kmd, except the school In London ?-1 have 
not yet seen any great eVIdence of thlS school 
metenally afi'ectmg the shipbUIldIng trade In 

vanoW! parts of the country 
3146 H there were sumlar schools in the out

ports of England, do you thmk that they would 
be attended by a weat many pupIls ?-1 have no 
doubt of It I think It would be to the mterest 
of the employers a.s well as that of the students 
and the apprentices m the trade. I thmk they 
would both feel the value of these schools, and 
would avatl themselves of them 

3147. Mr Acland.] Whenyouspeakofslmtlar 
schools, do you contemplate the posSlbility of 
havmg schools m one or two of the outports ID 
whIch mathematical sCIence would be carned to 
as hIgh a pitch as you now descrIbe ?-1 think 
there would he no great drlIiculty In proVldmg 
for all the necess.J.rY educatloD In four or five of 
the pnnclpal oDtports of the COlIDtry 

3148 ChaIrman] In Glasgow, for lIlStance, 
you would see no dIfficulty?-None whateveq 
there would be a dIfficulty on the Mersey, per
haps. 

3149 And BOme on the Tyne, perhaps?
Yes 

3150 But certrunly not In Glasgow?-Just 
so 

3151 Mr • .deland] Do you thInk that m our 
sea ports It would be pOSSible to carry mathe
matical educatIOn qwte {ar enough for the pur--
pose you contemplate ?-Yes 

3152. ChaIrman] Will you klDdly tell the 
Committee what wa.. yonr own theoretical tram
m .. 1-I was tramed solely m the dockyard 
scCool at Sheerness, and m the school of mathe
matics and naval construcnon at Portsmouth. 

3153 How long was that ago? - SIXteen 
yeara ago 

3154 DId you work as an apprentlce ?-Yes; 
I was four years at work as an apprentIce m the 
dockyard 

3155 In what department ?-As a shIpwright, 
recelvmg m the afternoon and evenmg of certaIn 
days school Instruction. 

3156. You never served an apprenticeshIp in 
any branch of engmeermg, dId you?-Yo 

3157 But you had opportumtles m the dock
yard of hecommg practIcally acqnamted With 
the detaIls of the construction of engines?
Yes, and after leavmg the Government setVlce 
16 years ago I was employed for many years in 
wntlng on sClentlfio quesnons, and made It my 

! busmess to VISIt all klDds of shlphwldmO' and 
engmeering yards " 

3158 But WIth regard to actual manual 
labour, do you conSlder It important that evePJ 
profeSSional shIpbutlder should under~ a cettam 
amount of such labour eIther as a shipbwlder or 
a.s a mechawoal engmeer?-1 do not thmk It IS 
necessary that everyone should do that, but I 
thInk that wherever a school 18 established all 
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the stndents sbould be made to go through a 
course of pracncal work, It IS only a small per
centage of them that can posSlbly nse WIth a 
posItion where actual manual work or the ~uper
VlSlon of actnal mannal work would not be essen
tial to them. 

3159 You would conSIder It necessary that all 
those who are to hold the pOSltlon of superlDtend
ents or managers, should have gone through some 
amount of manual work 1-Yes 

3160. Is there any hmlt ot age above whIch 
yon would conSider It undesllable that such per_ 
sons should go to manual work ?-My own Im
preSSIon IS, that the SOODer they begm practical 
work the better, for after they have gone through 
a course of theoretical study, there IS a very great 
reluctrulee on the part of young gentlemen to 
take up the tools, and go through the practical 
drudgery 

3161. You would conSlder It a good plm to be 
followed m naval schools, that from the age of 
15 to 18 the students should be at school dunng a 
portion of the day, and at work durmg another 
portion of the day?-1 thmk tlJSt IS an excelle!l~ 
plan 

3162 And that plm IS followed In our naval 
schools ?-Yes 

3163 Mr Acland.] You tIunk that would be 
coDSlStent With a thorough Course of mathemati
cal study ?-Perfectly, aDd I also tbmk that It 
has a tendency to keep the puptls In health. 

3164 But that almost Implies, does It not, 
that your puptls must separate themselves from 
the ordInary middle schools of the country, and 
commence a speCial tralDlDg at 15 years of age? 
-It does sO 

3165. How would th .. t mfluence the nation at 
Ialge m shuttmg out a large portIOn of the 
middle class from the trade of shlpbwldIng?_ 
I do not thmk It would be pOSSlble to trrun in 
Manchester or B1l'llllngham a youth for shIP"' 
bUlldmg, at least whtle he remamed m Man., 
chester or Bllmmgham. I think we must look 
for the development of the shIpbulldmg art pn
manly m the shIpbutldmg ports 

3166. ChaIrman 1 Would you consider shIp
bulldmg a.s altDgeiher speCIal and apart With 
reference to tbls quesnon, or would you conSIder 
that, WIth respect to ordmary engmeenDg, It 
would be necessary also for a boy to go to hIs work 
as early a.s 15 or 16 years of age ?-There IS no 
necessary connection between the construction 
of engmes aDd the works bel~ SItnated at an 
out port We have Messrs l'enn's at Black
heath, and Messrs Maudslay's on the upper 
Thames, Just across the water 

3167 But, With respect to the age at whIch a boy 
must leave schoolm order to become an engmeer, 
how loni do vou thmk he may remrun at school 
Without 10smg the opportumty of hecommg suf
fiCiently skilled m mere workmanship, assUDllng 
that he IS to be a manager or a master ?-1 tIunk, 
nndoubtedly, he ought tD begm between 14 and 
17 years of age 

3168. Mr. Acland] You would say that a 
young man stoppmg at a first-cla.ss SCIentific 
school tlll he was 18 years of age, ran g;eat rISk 
of damagmg h18 prospects as a successfUl nautical 
englDeer?-Yes, I should, unless he had local 
opportnrutIes of makmg hImself acquamted WIth 
the processes of the workshop 

31119. Is your oplDlon on that subJect, given 
generally WIth regard tD all classes of manufacture 
and engmeermg work as far as they come lIDder 

Y 2 your 
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your obsenatlon, or do you give that op,mon ouly 
with regard to slnpbU1ldm~ 1-1 shouldlrefer to 
confine the opmlon to shipbwldmg an marme 
engmQenng 

3170 In your mtercourse With naval officers, 
winch has no doubt been very considerable, have 
you found a great ddlicultl ansmg from the want 
of accurate sclentdill tralUlng m the mmds of 
naval officers, lesdmg them to speak about the 
form of sh1ps rather by a lond of mstmct and 
guess work than b.J" the apphcation of any accu
rate knowledge?-1 have not the Bhghtest heM
tatIon 1n saymg that I have found that very 
extens1vely to he the case 

3171 Do' you tlnnk It a very Important ele
ment of education not only for the Royal navy, 
but for the commerCIal marme, that the com
manders of smps should have such accurate 
knowledge as that to wh1ch my question points P 
-I thmk, undoubtedly, they should have a ~er
tain amount of sCientdic training 

3172. SCientIfic tralU1ng With a dIrect beanng 
on naval construlltIon?-Yes, and upon the per
fopnances of slups under steam and under 
canvas 

3173. Cha.rman.] You are applymg that to 
the mercantile marme just as much as to the 
navy?-QUlte 

3174 Mr B'"1"all.] .Are theBe naval schools 
mtended exclUSively for the benent of young 
men m the dockyards, or are they avrulable for 
young men m any part of the country?-The 
dockyard schools are exclUSively confined to 
dockyard apprentices and Btudents. 

3175. The mstructJ.on "given 18 not generally 
available ?-No, but the mstructIon m the school 
of naval arcrutecture IS generally avatlable. 

3176 Cha,rman] Have pnvate Eupils ever 
beeu admitted mto the dockyard schools, I mean 
puptls who eVIdently dtd not mtend to devote 
themselves to the Government servIce P-No, not 
in any case 

3177 Mr Bagnall] Is there any restramt 
""'fh resoect to thea leaVIng th«: ~~vernment 

'3178. Mr. Acland.] With regard to the possi
bility of establislung -looal schools, sucb I1S we 
have been speakmg of, do JOu trunk there ill s.nr 
great obJecllon to the admtssion of pupils for pn
vate shlpbUlldmg mto the pubho naval school; 
would there not he great dtfficulty In haVing two 
Bete of schools P-The private srupbutldlng wruch 
goes on m those ports where dockyard schools 
eXist 18 very hDllted 14 amount. With regard 
to the restramt in relauon to the Governmeat 
serVice, I should hke to add., that the answer I 
gave does not apply to the puptls at South Ken
sIngton; ther are now placed under an ohhgauon 
of the kmd. though my adVIce was gtven the con
trary way, becanse I beheve that an oblIgatIon of 
that kInd must usually prove mOl'eratIve. I have 
geuerally found tbat those trruned people who get 
enticed from the Government sel'Vlce are people 
that the Government servICe can spare. But tins 
18 not always the case. 

3179. C'hat,.."an. J That restncuo:! oulyapplies, 
I sUPEose, m the case of those who pay no fees, 
and who l.D fact receive some remuneratIon 1-
Yes, there have been two or three cases In whIch 
pupils at South Kensington have left the serVIce 
&fter receivmg thea tralU1ng at the Government 
expense, but one of them mlUTled a wife With 
money, and It was eVIdently useless to try and 
keep rum agamst hlB will and hers, another had 
some mducement In connectIon WIth hIS father 
to leave, and he was not pa.rb.cularly valuable, or 
lIkely to prove so I thought It undemable my_ 
self to attempt to place these young fellows under 
a hond, although I know the question 18 qUite 
open to another VIew 

3180 By paymg full fees, students who are 
not intended for the Government seTVlCe can 
attend the school ?-Yes. 

3181. Mr. Acland.] Do you thmk there would 
be any great objection to adllllttmg such puptls 
into doCkyard schools, they paymg thea OWL! 

expenses ?-1 should tlunk not; I have not 
thought much upon the questIon, but I fancy It 
mtght easIly be arranged. 
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JOlIN WILLIAM CUNNINGHA.M, Esq., and Dr WILLIAM ALLEN MILLER, called: m, 
and Exammed. ,. 

3182. Cha.rman (to Mr. Cunmngliam)] You 
are Secretary of Kmg's College, London, I be-
heve?-I am 

3183. How long have you held that office 1-
Smee the year 1845 

3184. Was that the date of the creation of the 
eollege ?-No; It was founded m 182'1. 

3185 But I suppose you are acquainted With 
the history and statiStiCS of the college generally 
from a penod precedmg your appomtment?
Yes, I think so 

8186 What was the ongm of the foundation 
of that college 1-1 suppose It was, first of all; 
Bet on foot rather m oppomtaon to U ruverslty 
College. 

3187 At all events, It was set on foot as III 
college In connectIOn WIth the Church of Eng
la.nd?-In connection WIth the Church of Eng~ 
land 

3188 Did It reoelve any aid from the Govern
ment?-lt only received from Government a 
piece of land next to Somerset House 

3189. Was that and the property of the 
Government at the time ?-It was the property 
oithe Crown 

3190. WaBltvaluable ?-Not that I 80m aware 
of; we held It for 1,000 years at a rent of 11 a.
year. 

3191 You hold it at 80 nomma! rent?-We 
hold It at a nommal rent. 

3192. Have you any conception of what the 
value of tbat and was at the time It was gIven 
for the purposes of Ktng's College ?-It was of 
no value whatever, It was utterly waste 

3193 But, I suppose, It would be of very con
Siderable value now 1-1 should say so 

3194. Can lOU form a.ny estimate of its present 
value ?-N 0, have no Idea.. 

3195. What 18 the area 1-383 feet in len<rth 

tt 203 feet m Width, when they gave us that 
illece of land we were forced to complete the 
frontage of Somerset House accorihng to the 
plan. 

3196. That IS to say. m erecting your build
ing, you had to conform to the design of Som~ 
set House ?-Yes; the WIng on that mde was 
Incomplete, and we had to complete the WIng by 
confornung onr bmldmg to the plan for that 
wmg. 
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3197 Which Involved some cost to you, 
whICh othel"Wlse would not have been mcurred ? 
-Yes 

3198. Do you know what was the cost of the 
erectIOn of the new buildmg ?-No; but I know 
what the bUlldmgs now stand m> they stand us 
m about 130,000 I. 

3199 That 18 to say, 1300001 have been ex
pended on the butldm~ ?-£ 180,000 have beell 
expended on the butldln~, the abora.torles, mu.
seums, and so on, up to tllls moment. 

3200 You lnclude all the fittmgs?-Yes 
3201 Can you form any estlmate of what 

proportlon of that may be attributed to the' 
fittIngs of the workshop ?-A '9!ery small por
tion 

3202. What are the fees for studenta at Kmg's 
College In the department of the apphed sCiences? 
-The fee for studenta In the department of the 
apphed SCIences 15 now 421 a year. 

3203 Would It be pOSSible to separate the cost 
of that portion of the butldmg reqnll"ed for the 
tea.clung of the a}!plied sCIences from the total 
value1-No, I thmk not, because our depart
ments are so IDlxed up, for instance, we have a 
large number of men lea.rnmg mathematics, some 
of whom belong to the apphed science depart
ment, and some to other departJnents 

3204 The only way to !$,et out an apprmnma
han to the cost of the bUlldings attrlbu table to 
the apphed sCIences wonld be by dl Vldlng the 
total cost of the btuldin~ by the total number of 
studenta, and then multtplymg the cost per head 
by the nnmber of students In the apphed 
BOlenoes ?-That would be an Inadequate way of 
doing It, because, a large porbon of Ktng's 
College consIsts of the younger boy-s In the 
school; the expenses connected With the school 
are very much smaller than those connected WIth 
the senlor studenta m the college> and Bome 
departments, again, are much more expeU81ve 
than others, the medIcal department cosfoperhape. 
three or four times as much as the others 

3205. What IS the total number of students In 
every department, excludmg the school and the 
evemng Classes 1-There are about 500 

8206. FIve hundred m all the departments?
l'1.ve hundred m a.U the departmenta of the col
lege. 

y 3 320'1. What 

J. W. 
CttImingham, 

Esq, 
andDr ... 

W.If.Mlller. 

~5 May 
1868. 



174 MINUTES OJ!' EVIDENCE TAKEN BEFORE THE 

J. w. • 3207. What number have you in your even
CUMu'gkan., mg chl~ses ?-About 650. 

Esq , 3208. And how many m your school ?-About 
and Dr 375 .... 

W.A Mzlkr. 32~9. What 18 the number of students of the 
!J5 May apphed sCiences ?-About 100. 

1866. 3210 Is there any speCial preparation for that 
course m the school 1-Y es, the schoobs diVIded 
into two parts , one for the pubbc school system of 
mathematIcs, clasSICS, and so on, and the other, 
for Enghsh, mathematiCS, French, drawmg, and 
subJects wmch are wstInctly m preparation for 
the study of the apphed sciences _ 

3211. How many boys have you In the latter 
department? - About 175; they are not all 
workmg for the applied SCIences, but they are 
taklDg that class of educatIOn wmch would fit 
them for It. 

3212 Mr Gregory] You may call that the 
non-clasSIcal departInent?-Yes, we call It the 
modern wVl810n 

3213. Cha,rman.] Then, in additIon to the 
pupils from your own school, I suppose you 
receive Jmplls from other schools lDto the col. 
le~e ?-Yes. ' 

3214 And from pnvate tUltlon?-Yes 
3215. Is there an entrance exammatlon for the 

college ?-;-For the apphed sCiences It IS the first 
two books of Euchd, arithmetIc, and algebra, as 
far as to Simple equations 

3216 Is there any eXOJIllnatJon In natural 
sCience ?-N 0 

3217. None whatever?-No, none, that 18 

the only exammatlon, 
3218. There IS no examinatJon lD Engllsh?

No exammatlon In Enghsh. 
3219 Is any record kept of the order ofment 

in wmch the pupils stand at their entrance ex&
mlDatlon ?-No, I thmk not 

3220 Then you have no offiCial means of com
panng the acqUlrements of the pupds from the 
school WIth those of pupils cl)mmg up from extra
neous estabhshments ?-I should trunk the pro
fessor who holds the eXOJIllnatIon would be able to 
say how they stood, but we have no offiCial record 
olit 

3221 What are the fees In the school?
£..24 a year, mcludmg statIonery, books, and 
everytbmg, 

3222 Are the apphed sCIences taught In the 
/!chool ?-Sclence 18 to a certam extent taught; 
every boy In the department that I speak of 
now has two or three lectures a week In sCIence. 

3223 What are the subJects?-The elemen
tary parts of chelDlstry, and the earher parts of 
phySICS 

3324 At what age do your boys habItually 
leave that school 1_ They enter the school at 
about 11 years of age, and leave It at \bout 16 
years of age 

3225 Have you any clasSical IDstructIon m 
that department? -.A small porbon of LatJn 
only 

3226 Is that obllgatory?-Yes 
322'1. Is It smply grantmatIlal?-Yes, gram

matIcal, taJung some easy book of LatIn, Vugd 
perhaps,. 

3228 And the cost of lDstructIon is 24 1 even 
for the younger hoys?-Yes, for all the boys. 

3229 I beheve that some of the professors 
connected WIth the college have boarding-houses? 
-Yes, some few. 

3230. Is there a large proporbon of boarders 
in the school and in the college?-N 0, there 18 

ollly a small number of boarders either m the 
school or In the college. 

3231 So that, In fact, moat of the hoys 
comlDg up for lOstructJon there board WIth their 
parents or frIends ?-Yea, In town and around 
London. 

3232 Do you know whether many come up 
from the country who board With theIr friends? 
-No, I thmk not, those who come from the 
country eIther reSIde wlthm the walls of the 
place Itself or WIth the professors, those, for 
example, who come up from places hke Blrmmg
ham and Manchester. 

3233 They are lD a hostel in connectJon With 
the college?-Yes. 

3234 How IS that conducted P-There are 24 
sets of rooms lD the college; they are under the 
pnnClpal's care, and aU dme In hall together. 

3235. Are they allowed to remDln out at Dlght 
as they please ?-No, they are obbgecl to be lD by 
10 o'clock, except they are out on leave 

3236 What IS the course of lDstructJon In the 
colle~e In the departJnent of the appbed sCIences? 
-It lOc\udes, mathematJcs, naturru phtloBophy, 
chermstry, geology, mlOeralogy, the arts ot con
structJon, and the manufactunng arts, drawmg, 
surveymg, and the workshop 

3237 Is any drawing taught m the school7-
Yes, to all the boys m the modern department. 

3238. In the modern department 7-Yes, land
scape, freehand, model and architectural to the 
whole of them, and geometrIcal drawmg to those 
who are gom~ to be archlter.ts or engmeere, that 
belDg taught lD additIon to the other. 

3239. Is machme drawmg taught lD the school? 
-Yes, ma.cmne drawmg and model drawmg 

3240. Are any specunens of drawmg presented 
before matrIculatIOn m the college ?-No. 

3241. Can you state generally to what pro
feSSIons the maJonty of the pupIls m the apphed 
sCIence department of the college propose to 
devote themselves ?-Elther to architecture or 
engtneenng, engineenng, rather than archI
tecture 

3242 But chelDlstry 18 extenSIvely taught, is 
~t notP-Yes 

3243. Then With regard to the puplie who are 
studymg chelDlBtry; 18 that study only subSidiary 
to their educatlon as arcmtects and engtneers, or 
do many of those propose to devote the1Il8elves to 
some branch of chemical manufacture V-A large 
number of those are sons of manufacturers m the 
Midland CountJes, they are to go Into their 
father's countlng-houses; the,. come up to learn 
these very subjects that their filthere want them 
to take up afterwards; they have speCial mstruc
tlOn m chemistry tf the,. are going mto manu
factUrIng chemistry, eIght or 10 students In the 
laboratory are studying With the express view of 
afterwards entenng manufactunng work .. 

3244. To Dr Maltn-l And you recommend 
that they should also foJfow the courses In mathe
matJcs and in appbed mechanics or mechamcal 
draWlDg'-Yes, they very often come to my
self, and I adVIse them to take certam courses, 
accordmg to the obJect In view. 

3245. Young men who are about to become 
manufactnnng chemlBts are recommended by you 
to attend the courses m mathemabcs, geometncal 
and mechanical drawmg, and the allied subjects V 
-That depends upon Clrcumstsnces. H, for ex
ample, a young man says, "I have no taste for 
drawJDg," of course I do not recommend him to 
spend hl8 time over It, but a large number of 

the 
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the students come wIth the IntentIDn Df devDtln~ 
their prlUClpal attentIDn to expenmental and 
analytical chemlBtry, and then I adVlse them to 
give a certaIn pDrtlDn Df their tlffie to other stu
dies, particularly mathematics and mDdern lan
guages 

3246 DD YDU adVlBe them to aVall themselves 
Df the wDrkshDp ?-That depends enmely Qn the 
oppDrtumtIes whICh they may have had at home. 
:Many Df them are engaged In the pursmt Df 
some partlcular kmel Df wDrk at hDme, SD that 
they have an DppDrtumty Df seemg all the Dper
atIDns camed Dn In their Dwn partlC11lar busI
lIess ThDse WhD come up fDr cheInlcal sturues 
have usually nDt time enDugh fDr practice In 
the wDrkshDp, but still many of them dD go 
Into It. 

3247 What IS the exact nature of the wDrk
ShDP ?-(Mr Cunn'ngham) There 18 a large 
bwlrung set apart fDr It, where there are ddl'erent 
machmes, lathes, and SD Dn, and In that buudlllg 
the lDunO' men themselves wDrk In IrDn and 
WDD (Or. M,ller.) Begmnmg with carpenter
Ing, and gradually gOIng up to iron and brass
work. 

3248. Cha,rman (to Mr. Cunn,ng"am)] Are 
the lathes dnven by a sream-engme? - They 
are dTlven by a .team-engme We fDund that It 
was rather toD hard wDrk fDr the yDung men to 
dTlve them themselves 

3249 They were ongtnally fDDt lathes ?-Yes. 
3250. Y DU have now apphed pDwer to them ?

We have nDW apphed pDwer to them 
3251. I suppDse the students learn the use of 

all the orrunary hand toDIs emplDyed by carpen
ters, smiths, and fitters ?-Yes. 

3252 What pDrtlDn of the week IS devDted to 
wDrkshDp mstructIDn ?-They are Dbhged to be 
there three Dr fDur hDurS In each week, the wDrk 
IS over In the other classes at fDur o'clDck In the 
day, and thDse who hke can afterwards go tD the 
wDrkshDp frDm four D'clock to SIX, If they please. 

3253. Under whDse supeTlntendence 18 the 
wDrkshDp lllBtructlDn placed? - Under the 
supenntendence of the wDrkshDp master, :Mr 
Timme. 

3254. Was he DTlgmally a wDrkIng man, Dr a 
man WbD had recelved sCIentlD.c InstructIOn ?_ 
He was a wDrkmg man, he was Dne Df the fDre
men at Messrs. HDltzapfels'. 

3255 But I suppDse he 18 a man Df gODd 
sCientific aeqUlrements ?-Yes, he 18 a man Df 
gDDd sCientlfio InfDrmatiDn 

3256. And dD YDU find that the yDung men 
seem to hke thiS wDrkshDp course ?-They hke 
It very much mdeed 

3257 They take great mterest In it, dD they? 
-Very great mterest Indeed Of cDurse some 
take mDre mterest than Dthers, and some we have 
actually to hInder frDm workmg toD much. 
Agam, Dthers have rather tD be cDmpelled to gD 
there. SDme hke the theory of their educauon 
better, and some hke the practice better 

3258 Have you been able to form any estI
mate of the value of the InstrucUDn given In 
the workshop dUTlng the subsequent careers of 
these young men ?-I do not know that I am 
able to do that; but we find our young men are 
greatly valued and sought aftet for engmeenng 
appolDtmenta. 

3259 You do not at all cDnSlder that the 1U
structlon YDU give them in the workshol? would 
dlspense With a pracucal apprenuceship In SDme 
oommel'Clal wDrks ?-No. 

3260 You do not cDntemplate that for a mo-
0.72. 

ment, I suppose?-No, cer~iuly not. We· J 11 
rather contemplate thdt a man should be able to Cumllllg 
see some of the theory whlCh he has le,\mt In the uq 
lecture-roDm put In practIce 111 the workshpp. and I 
FDr Instance, In the arts of construction • .!iass, lV .A.M 
the prDfessDr would teach the student how to 
make a roof, and the student wDuld then go Into 11~8~ 
the wDrkshDp and see a roof made, or actuall,f 
make It hnnself on a small scale 

3261 And yon thmk tbat greatly facilitates 
the theDretIcal mstructlon ?-Yes. 

3262. Cha,rman (to Dr Mill .... )] Is that 
YDur oplDIOn alsD ?-I have no doubt of it 

3263 Do you thInk the courses are made of 
greater value by the pracucal lDstrucbon lD the 
workshop?-Yes, It gIves them the detalls Df 
the subject, and interests them very much 

3264. CI'a:lrman (to:Mr ('unnzngl,am)] And 
you state that these young men are lnghly 
appreCIated by persons and firms to whom they 
become pupils ?-Yes 

3265 And that you say frDm your own know
ledge ?-That I say from my own knowledge 

3266 YDU speak from your contact With the 
pupus after they have left the college ?-From 
cDntact WIth the pupus, and also from contact 
With their employers, we very Dften hear of them 
afterwards • 

3267. Is It found that as workmen those 
young men save much tJ.me In their apprentIce
shi~, that they become gODd workmen more 
rapidly than a raw boy taken from schoDI would 
becDme Dne ?-Yee, of course, that IS so. 

3268 With reO'ard to the evemng classes, 
what sDrt of peDpYe are they who usua.JJ.y attend 
those ?-TD a. very large extent clerks, either 
clerks m pubhc Dffices, or clerks lD engineers' 
offices, yDUng men of frDm 17 up to 30, who 
want to get Dn and make themselves more useful 
in their every day work. 

3269. You are stJ.ll speaking of the evemng 
classes lD the apphed sCiences ?-Not exactly of 
them only, I am speak1l1g of the whDle of the 
evenlDg classes 

3270 But, dlBtlngu18hing tbe evenlDg classes 
lD apphed SCIence frDm the other evenmg classes, 
should you sull say the same thma With regard 
to the class of persDns WhD attend them ?-They 
are young men frDm engmeers' and architects' 
offices, and so forth, WhD want tD Improve them
selves lD their own profeSSIOn 

3271 What are the subJecta wmch are tsuO'ht 
m the evemng classes, SD far as the applied 
sCiences are cDncerned ?-ChemlBtry, mechanlcs, 
phYSiCS, mlDeralcgy, practIcal chennstry, and 
mathematics 

3272 In the evening InstructIDn In chemlBtry, 
will Dr )\Iiller state what the studpnta learn ?
They learn the elementary pDrtlDns of the sCience; 
perhaps there way bEl fDrty lectures 111 the cDurse 
of the enme year, and they have beSIdes tbat, if 
they chDose, pracucal mstructIon m the labora
tory; they usually wDrk for an hour and a half 
or two hours m the evemng 

3273. I suppose you do not find It pDssIble to 
supenntend the labDratory pracuce bDth in the 
day and 111 the evemng WIthout SDmM tramed 
assistant ?-I do lIOt take any part m the even
Ing lectures, ProfessDr Bloxam gives lectures m 
the evenmg, he 18 professDr of pracucal che
mlStry In the department, and beSldes that, he 
has an aBSlBtant. 

3274. Mr. Gregory] Have you a ch1l'erent 
etaft' for the evenmg classes ?-Yes 

y 4 3275. Chaannan.] 
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:T W. • 3275. Cha.rman 1 Does Professor BloXllDi also 
C""'ftmgluzm, supcnntend the ~al)oratory dunng the day P-

EaQ, Not much dunng the wlDter, because he is occu-
SlId br. pled at "oolwlch, but for three days a week 

W.A Miller. dunf,~ the Bummer, he conducts the I.'ractIcal 
-;- class In a dIStInct laboratory; a class whlch lasts 

115 ay for two hours. 
t86S. 3276. And, in addition, he gives evenmg in. 

structIon WIth the help of competent assIStants P 
-Yes 

3277. Are the evenmg eiasses m theoretIcal 
chenustry gIven by yourself?-No, tbose are all 
gIven by Mr Bloxam, the only part I take IS the 
day lectures I have the students WIth me lD 
the laboratory dUrlng the day. 

3278. I suppose the occupatIon is so contIDu
ous dunng the day, that the stram would be too 
great to permIt_you to gIve lDstructIon lD the 
evenmg also P-Y es, I am there for SIX hours 
durmg the day, every day from 10 to four 

3279 What IS the ennre number of the stu· 
dents lD all the departments under your mstruc
tion, mcludmg the medIcal P-From year to year, 
thll number attendmg my lectures on chenustry 
iI about 160 

3280 The average IS about 150 or 160 P
Yes 

3281. In II smaller instItutIoD, say if thera 
were only 20 or 30 students, or perhaps even 40, 
you would not conSIder It ImpOSSIble for the pro
fessor to gIVe mstructIons dunng the dal' and to 
conduct also some classes m tlie evenmg, per
haps?-l do not thmk that would make much 
ddfereDce, it IS not more fatigumg lectunDg to 
a large class than to a small one, and If you have 
SIX or eIght students m the laboratory duriDg the 
day, that pretty well occupies the whole energy 
of a man, so that I thmk he ought not to be ex
pected to do anythmg more m the eveDlng 

3282. You do not thmk then, that that would 
be practIcable P-I myself would not under-
take It. . 

328'1 What is the extent of your laboratory? 
-There IS more than one laboratory, the pnn
Clpallaboratory IS about 30 feet by 40 feet. 

3284 How many pupIls ~ork m the labora
tory ?-O£ those pupIls who work continuously 
m the laboratory, tbere are generally from eIght 
to 10. Those who have lDstrucnon m a regular 
course of practIcal chemIStry, perhaps 40 or 50 
in the medIcal department. In the department 
of applIed SCIence, the thIrd year students come 
m as a part of the course, but they do not take 
practIcal chemIStry lD the earlIer part of theIr 
studIes There are never so many in the thIrd 
year as in the first two years. so that there may 
be perhaps 12 to 14 students m the applIed 
SCIences m the laboratory. 

3285 But I suppose the eight or ten pupIls 
who work contInuously lD the laboratory also re
ceIve class instructIon, or lDstructIon by leotures? 
-They usually attend the lectures. 

3286 Have yon any examinatIon for a dtploma 
m KIng's CoUegeP-We award what a.re called 
certIficates of honour, and certIficates of ap
]lroval, whIch are given acCOrdiDg to the manner 
m whIch a man has acqUItted hnnself; those eer
tIficatel are gIven by exammations m each class, 
each professor rpportlDg accordmg to the answers 
he receIves from the students. Then a general 
meetInjl: takes place of the professors, lD whIch it 
is coDSldered whIch of the students may be held 
deservmg of such a mark of approbation. 

3287. But is there no mtermedmte examina
tion?-Yes, there 1I1'e contmnal examinations; 

.,there is an exammatlOn at the end of each t~rt 
always In my clast I hold frequent examIDI 
tIons; I h.old a wntten exammatIon tWIce, pm 
haps, lU II term, and ooc8.Slonally a \104 1>Oce el<E 

mmatIon I 
3288. Are these exam'DatIoD8 taken into ~ 

count m the oertIficates whIch are gIven, of i 
the glVlng of the certIficate foundea only J 
the final exammatIOJl 1 - It IS generally spe 
ing ~ven on tb,e whole of the exammationi 
StJ.lllD the glVlng of the prizes the term exlUlll 
natIon IS the one whIch deCIdes the questIlll 
whether the student shall get the pnze, or nOI 
There are what we call specIal certIficates to 
those who, by theIr dllIgeDce dunng the course't 
atudy, are shown to haye been really workmg.J 

3289. Is there any lIterary exammatIon lD 0 
neetlon WIth ;rour dIplomas ?-Not In the depruj 
ment of applied SClellce. 

3290. The exammal.1on IS excluslVelylU scienc, 
-Yes; In applIed scIence. , 

8291. Do many of your pupIld, after they hav, 
left KIng's College, proceed either to Cambndl!! 
or to Oxford, or come up for eummatIon at tb, 
LondoD Umversltl.1-Not those who have go. 
through the SCIentific course; a good many froD 
the del?artInent of geDerai hterature go up ~ 
Cambndge and take honours. J 

3292 But not from your applIed sclen 
classes 1-N 0; almost all of them, when the' 
enter, have a definIte obJect In VIew. ( 

3293. Flom yourlSpphed SCIenoe departmedt 
lD fact, very few young men go up eIther for et 
ammatIon at the London U DIversIty, or to pursd, 
theIr studIes at eIther of the two great umvet 
sll.1es P-3 ust so, severalstudeDts trom the eve! 
lUg classes go up for the matncuiatIon examm 
tIon at the Umverslty of LODdon. 

3294 Does the mstructIon m your evenm 
classes carry them suffiCIeDtly far to enable the 
to pass that matnculatIon examlnatIOD WIth m 
derate ease 1- They geDerally do very well 
that exanunatIon. 

3295. As compared WIth young men who com~ 
np from ordIDary schools P-Yes, our studen 
do very well, there are a large number wh 
enter themselves as conung up from priva , 
study, and those are usually at a greater dIS' 
advantage than those who have had the oppor. 
tUDlty of regular study lD a college. t 

3296. Takmg the YOUDg men who atteDd the 
evenmg classes, do they frequently receIve an, 
InStructIon from tutors, or pnvate InStrUctIon 
m additIon, before they go up for the matricu
latIon examinatIon ?-I do not know (MI.'. 
Cunnzngham) I .honId say not. \ 

3297. I suppose they are generally of a clast 
who would be occupIed the whole of the day?4 
They are generally hard at work throughout the 
day There are abont 60 of these eveDlDg 
students lD the applIed sciencell. I 

3298. Have you made any estimate at all of 
the cost of erectIng a college for lD.truCtlOD in 
applIed SCIence alone, and tlie C08t of conducimg 
!nch a college 1-1 conld not venture to oiFer any 
estJ.mste. The cost of conductIDg such a college 
would, of course, depend on whether It was so 
placed that there were professors to be had who 
were OCCUpIed In other autIell. 

3299 In fact, whether the profeSSOl'll .bad to 
denve theIr whole hvehhoodfrom gIVlDg InstruC
tion m that college?-Yell. 

3300. Have;yon had any experience at aU in 
the enmmatIona of the department of SClence~ 
lII1d art?-No. 

3301. Yo 
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3301. You are not a\\are whether many of tlul 
students lD Kmg's College have been preVIously 
instructed at those schools 7-1 have never heard 
of any of them gom'" up to the exammatlons 
of the Department of SCIence and Art, except 
some few eveDlng class men lD drawmg 

3302 But my questIOn was rather the converse; 
are you aware whether many of your students 
have received their prehmmary mstructlon lD 
classes lD connectlOn With the SCience and Art 
Department 7-No , I thmk not 

3303 What IS the mstructlon given lD draw
ing, In the Apphed SCience Depaltment?-The 
lDstructlOn IS four days a week for three hours, 
namely, from one to four. 

3304 What IS the nature of the drawlDg taught 
there 7-It IS geometrIcal drawmg, and also en
gmeerlng and archItectural drawmg 

3305 Is there any machme drawing ?-Y es 
3306 DrawlDg lD relation to bUlldmgs and 

constructIOns 7-Y es, :plans of bUlldmgs, and 
also surveYlDg and plotting 

3307 Is that lD addltton to free hand draWing? 
-That IS optIonal. 

3308 In the school the pupIls all have free 
hand drawlDg as well?-Yes 

3309. Have you any classes for mechanIcal 
constructIon 7-We hfve lectures lD the arts of 
constructIOn 

3310 But what does that lDclude ?-It in
cludes wooden constructIon of all klDds, the roofs 
of bwldmgs generally, architectural specfica
tlons, eafthwork, and the makmg of walls 

3311. In preI?Rratlon for the office of a CIvIl 
engmeer or arcliltect?-Yes. 

3312 Have you any courses of machme con
structIon, hydraulic works, for lDstance 7-(Dr. 
Mll/er.) There 18 lDstructton gIven upon the 
theoretIcal parts or that. 

3313. Is that carned far?-I am not myself 
able to speak to that, perhaps the syllabus of the 
college WIll gIve you a better Idea than any 
answer of mme could give (Mr Cunnangham) 
Pal t of the class m apphed sCIence are taken 
oooaslOnally to some large workshop, or large 
manufactory, and there the machmes are ex
plamed to them, and the dUferent parts pOInted 
out by the professor 

3314 Is that confined to London and the 
neIghbourhood 7-Yes 

3315. ·W,th regard to chemical technology, do 
!OU give mstructton m chenncal processes 7-
~ Dr Miller) Yes, that IS a portIon of the course 
of lDstructlOn that IS ~ven, It IS a separate 
course for the students m applied sCIence. 

3316 Do ~ou attaoh any great value to that 
course 7-It 18 aver) Impol tant part lDdeed. 
That IS to say, the general prmOlples, I do not 
go mto detaIls. 

3317 Take, for instance, the subject of the 
manufacture of soda-ash, would you teach h18-
torloally and theoretIcally the processes employed 
1Il that manufacture, or In any other 7-Yes, as 
far as I can do It, I illustrate prmclples by ex
amples lD those parts of the subject wruch are 
hkely to prove InterestIng, or valuable In buSI
ness. I can only Illustrate general Jlrmclples, 
of course, but, III chooSlDg my illustratIons I 
go upon the prmOlple of seleotIng w bn.t will be, 
probably, useful to the pupIls III iLelr after 
career. 

3318 But all that is merely by way of illus
tratton 7-Certamly. 

33111. You do not, for mstance, give a techmcaI 
course on sugar refinmg?-By no means, I give 

0.72. 

pnnCIples of chennstry, and'lllustrate them bY' J W 
theIr apphcatlons to the arts. Cunmngnam; 

3320. Lord Frederick Cavend,sl,' What 18 the Esq ,and Dr 
age at wruch students enter the cone'e, an~the /Y.A MIller. 
age at wruch they leave It ?-(Mr Cunnznpt.tI!m.) --
They enter between 16 and 17, and the greater lI5 May 
number stay about two years Three years IS 1868. 
the whole course, but It IS only a small portIon 
\V ho stay so long 

3321 Perhaps they cannot afford to attend 
the whole course ?-I do not know that, but 
they are taken off IIlto employments of one klDd 
or another At thIS time we have, out of 100 
men, only 16 thIrd-Iear men 

3322 Cl,alrman J Do your second-year men. 
take eIther of the certIficates, wruch Dr Miller 
has spoken of, m that year 7-At the end of their 
second year they can do so. 

3323 Lord Frederick CavendIsh] Not at the 
end of the first year?-Not at the end of the 
first year 

33..14 Does the small number of the boarders 
arise from the accommodatIon bemg limIted ?
Yes 

3325 If you had more room, you thmk you 
could fill It 7-Yes. 

3326 Are your numbers lncreaSlng 7-Smce 
I ,,!,ent to Kmg's College, 23 years ago, the 
Apphed SCience Department has largely 1Il

creased 
3327 And does It still show a tendency to m

crease 7-1 do not know that It does Just now, I 
thmk that englneermg IS rather lookmg down, 
for the last three terms we have had about 88 
matriculated students 

3328 Is It the same also m the chemIcal de
partment7-(Dr Mller) There are a good 
many occasIonal students in that department, 
there are 12 or 14 thIs term 

3329 SlIlce you undertook that department, 
It has mcreased largely, has It? -It has been 
increasmg steadIly for some years, I thInk 

3330 Chairman. ] You trunk there IS an lD
creased appreCIation of the value of theoretical 
lIlStructIon among chenncal manufacturers 1-1 
thInk there IS not a doubt about It. 

3331 Mr Bagnall] How many students 
could you accommodate In the Apphed SCIence 
Department7-(Mr Cunmngham). ,We should 
be sorry to see any large mcrease With O)lr pre
sent accommodation, we should have to add to 
our space before we could receIve them 

3332 Should you have a suffiCIent professonal 
stafF7-Qulte, some of our rooms are rather con
fined. the draWing rooms, for mstance 

3333. Mr. Gregory] Can you state a httle 
more preCIsely of what class your evelllDg students 
are usually composed 7-They are almost all of 
them clwks, or young men employed m houses 
of busmess, or as asSIstants to engllleers 

3334 Do the students m the modem depart
ment remam a longer or a shorter tune, as a 
general rule, than students lD the clasSical depart
ment 1-1 thInk a longer tune, and almost all of 
them have a oertam object III VIew 

3335 They generally come m WIth the View 
of obtammg a speCIal education for some par
ticular object ?-For some partIcular objeCt. 

3336 Do :you attach very much llDportance, 
in an Institution such as yours, to there bemg a 
workshop, I meBll llDportance With referenoe to 
techmcal instructIon 7-Yes, most deCIdedly. 

3337 Do you llDa.,"'lDe that any of your pupIls 
are hkely to compete for Mr. Whitworth's scho
larship 7-1 thInk so, several of them. 

Z 3338. I 
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J W. 3338 I presu~. the mstrnction they would 
ew.mng.6om, get m your workshop would gtve them very 
1!:sq ,and Dr. conslderahJ.ll advantages m that competltlon 1_ 
W.A Mtllsr. Most undoubtedly. 
-- 333Q. Mr. Buley.] To what pursmts In hfe 

gs ::7 are ybur young men mostly drafted off?-A. con-
I • 8lderable number are drafted off to be engtneers, 

BOlJIe to be arclutects, and a lar*e Dumber go mto 
thetr fathers' estabhslunents In the centre of 
England 

3340 Do many of your students become 
bnllders?-No, they become iron masters, or 
manufacturers of dIfferent kmils, most of our 
apphed science students are the sons of very 
wealthy men, and they come m to get a trammg 
specIally for their own future career. 

3341 You do Dot touch mmeralogy, do you P 
- Yes, It 18 one of our subJeLts, mmeralogy and 
geology beIng both meluded. 

3342. When you say "wealthy men," you 
mean wealthy men engaged m manufactures, or 
mining, and so forth ?-Yes. 

3343 Mr. BuzZey 1 And the young men, you 
say, go to the muung or manufactunng esta
blishments of theIr' parents? - Yes, m large 
numbers 

3344 Mr DI"'on.] What are the fees of the 
night students ?-One pound eleven shllhngs and 
SlXpence for two hours a week, for about 20 
weeks, that 18 the fee for attendance durmg 
the WInter sessIon for each separate class 

3345 Do the fees charged m those respective 
schools cover the entire cost?-Yes. 

3346 From what source8 did you get the 
130,0001 that KIng's College has cosH-One
"halt was rBlBed by shares, and one half by 
donatlons from pnvate fnend8. 

3347 Chairman] The only grant from the 
Government was the land?-The land 

3348. Mr. DIZOn] Is the college managed by 
a council ?-Yes. 

3349. How IS the council elected ?-By the 
shareholders and the donon.. 

3350 How are the students adlDltted to the 
dIfferent departments ?-By the pnnClpal; they 
apply, in the first lUstance, to him, and all those 
who are fitted for 1t are allowed to come m-

3351 Is there an1 rehgIous test apphed to the 
students on entering 1-Every student 18 obliged 
to coufonn to our laws and rules; we have a 
short servICe every mornmg, upou the opemng 
oftha school at 10 o'clock, and we have adivuuty 
lecture once a week, but Jf any student were to 
go to the pnnclpal and say that he dId not woo 
to attend the rehgtous teaclung because he chd 
not approve of It, he would be let off from 1t. 
As a l"llle, however, all the students attend. 

3352. Are apphcants sometlmes refased ad
mlttance to your school?-Very seldom; Jf any 
young man came up knowmg next to notbmg, 
he wonld be turned hack, but that does not often 
bappen. 

3353. So that, practically, all who apply are 
achmtted?-Yes, 10 prac:tJce all who apply are 
adDlltted. 

3354 Mr. A1<1'1Jyti] How is the expense of 
the .... orkshop borne 1-Ont of the fees; out of 
that 42 l. a year 

3355. Have yon any idea what the average 
expense wonld be, mclndmg the matenals 1-
We have a head man 10 the workshop, who has 
a salary of 1001. a year, and 11 from each of 
the young men out of the fees, 80 that he gets 
about 200 L a year; and we have two men there, 

ODe for the lronwork and one for the woodwolk. 
and they get about so .. a week each. 

3356 You have a small steam-engtne, have 
you not?-That does not cost much. 

3357 So that the expense of the workshop 18 
prOVIded for by the extra feea 1-1t 1a aU borne 
by the fees. 

3358. Chatrman] Included In the feea?
Included ID the fees. 

8359. Ia the labomtory lUStruotlon also covered 
by the fees ?-Yes, of the practIcal Instruction ~ 
the practical m8trucuon m the applIed sCience&. 
IS that whIch Dr Miller speaks of as glven to 
those who come three tlmea a week lU thell' tlurd 
year 

3360. But Dot that of the special students P
No. 

3361 What 18 the a'ferage cost of that?
They pay 10 I 10. for three months, 25 guineas 
for mne months, whlch 18 the entlre sessIOn; and 
then there IS a certam expense for matenals, 
wluch depends entIrely on the nature of the 
study 

3362 Do the younl1 men also pay feea for 
instruction ID the applied SCIence course ?-No, 
not at the same tIme 

3363. But they call attend those classes, and 
pay spectally for them 1-};es 

3364 Mr Gregory 1 Does expertness in the 
workshop fonn part or the test of ment, so that 
1t 18 an mgredlent m the gettlnjt of that certificate 
wluch you spoke of?-Yes (ur Miller.) There 
are certam prac:tlcal subjects m whIch the pro
cesses are gtven; the makmq of models 18 not 
neces8ary, but they are req Ulred to do the pro
cesses 10 the workshops for themselves. 

3365. Would that form aD mgrechent lD the 
ultunate exammatlon ?-N o. 

3366 That IS to say, a boy mIght leave you 
WIth a certlficate of approval, and yet have no 
manual expertness whatever 1-Everyone goel 
through the workshop as a part of h"" course,..r 
he enters tlus department, .0 that he has alwaYI 
a certam amount of familianty WIth the work
shop processes, though that vanes. Of course, 
he wuUld gam no certIficate If he dId not do hIS 
duty properly lU every class to whIch such cer
tmcate refers 

3~67. Mr .Akroyti] What descnptlon of work 
IS done m the workshop ?-In the first ,ear there 
l.S some lnstrnction m wood-turnmq, In tho se
cond year It is Iron and brass, WIth models of 
ste&m-engtnes. 

3368. Do you mean that the articles wluch 
they make are clue6y models?·- They make 
almost anythmg they please; we have a large 
COllectIOn whlllh IS always brought up at the 
summer d18tnbutlon of pnzes. 

3369. Do the students take away the articles? 
-Yes; the fee of 421. wonld not cover the 
cost of the wood and iron, and the tools, that 18 
extra We do not allow them to go beyond 41. 
expense WIthout the perm1BB10D of the parent or 
goMdlaD. 

3370. And proVIded for in what way 1-1t ill 
provided for by theUlBelves; they pay for It. 

3371. They find thell' own matenals, do they? 
-No, we find them, and they paylor them. 

3372. (Jkmrmall.] Do they pay for files and 
clusela P-Y es, they p!Z£for all their tools. 

3373. Mr. .Akroyd. Is tlua wor~p avaIl-
able for the evenmg ?-No, 11; • only fm 
the day classes. 

3374. Do you thmk there would be any dtffi 
oolty in makmg It. avBllable for the :=1 
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classes 1-No, I think not, It IS avatlable for 
boys also In the modern department of the school, 
who are to be engmeers. 

3375. Mr. GlegO'l'J/] Do any of the boys m 
the <:lasslcal department ever go mto the work
shop ?-N 0, I tlunk not • 

3376 Mr Akroyd 1 GOing back to the work
shop In the day, wliat IS the regular course 
of progressIOn thet e 1-" Students of the first 
year, on JOIDlDg the department, are made ac
quainted WIth the dIfferent tools, and theIr 
practIcal applIcatIon to the purposes of carpen
ters' and Jomers' work, by gOing through the 
processes of preparIng the wood, settIng out and 
formmg the varIOUS JOints nsed In constructIons 
of wood, after'w hIch they are employed In 
malung models, In wluch the precedmg JOInts 
are combmed, so as to form trusses for roofs, 
bndl$es, gIrders, and other framlngs reqUired for 
bwl<11llgs and other purposes Second year stu
dents are then enabled to proceed WIth the con
structIon of models of vanous sorts In IllustratIon 
of the dIfferent apparatu. used In practical me
chanICS, manufactures, and phIlosophIcal ex:pen
ments, whIch mvolve the neceSSIty of turnIng, 
for wluch purpose they are Instructed In the use 
of tbll tools for turning 80ft wood, hard wood, 
IVOry, and other substances, and also In the mode 
of preparIng and fiXID~ the work In the lathe, 
the formatIon of cycloldal, eplcycioidal, and In

volute teeth, for wheels, pmIOns, racks, &c, the 
method ot workmg 10 sheet metals, and soldermg 
Tlurd lear students commence metal work, the 
.operatIons of wluch ()OllSlSt of the vanous :pro
cesses of chIpping, filmg, fittIng, turmng, bonng, 
screw cuttIng, and planmg, the constroctIon Of 
foundry patterns In wood or metal, core boxes, 
mouldmg, and castIng In Iron and brass, and 
forgmg." 

3377. Mr. Gregory 1 You stated that a pupu 
could go out on a certalicate of approval after two 
years of study 1--{Mr Cunn'ngham) Yes. 

3378. 'l'herefore the two-year men do not get 
mto the hIghest branch of the workshop ?-Not 
unless they are unusually advanced 

3379. Only very advanced students of the 
second year go In for the thIrd year subjects 1-
{Dr Mill.,.) W,th speOlal permISSIon, on pay
ment of certslO fees 

S380. ChaIrman.] You have gIven what IS the 
workshop lDstructIon of the college; will you 
now state what IS the workshop 1OstructIon for 
pupIls of the school, IS there any regular course 
for them ?-1 dQ not know what the regular 
course IS, butall boys, 10 the modern departlnent 
of the school, who want It are allowed to be 10 
the workshop on Wednesdays and Saturdayafter
noons, pay10g a small extra fee for It. 

3381. It IS not obligatory 1-It IS not obliga
tory, It IS only If the; deSIre It. 

3382 How many 0 the boys do that?-About 
25 boys every term. 

3383. That is 25 out of the 175 ?-Yes, It.IS 
only on theIr half-holIdays. 

3384. It does not form part of the regular 
achool instructIon, but J.t IS optIonal, and they 
lose their half-holIdays ?-Yes. 

3385. And they have to pay for J.t?-Yes, 
they have to pay 1 L 1 s. a term 

3386 Mr • .dkroyd.] It appears that the stu
dents 10 your evenmg clssses are more numerous 
than those olther 10 the school or m the college. 
1 preSUlDe the eveDlDg students are c1uetly per
Bons who are engaged durmg the day In some 
other PurSIUts ?-Yea. 
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3387 Are they cluetly of the mIddle class ?- J. W 
Yes; they ar/! generally the 'same kmd of young CU1I1Ilngltam, 
men whom you will find engaged as clerks In E.q • and Dr. 
Somerset House. ,... W.A: M.ller 

3388 Are there anya.rtlsans among them.?- ~/j May 
I thmk not We halVe one or two SappelS and 1868. 
mmers. 

3389. Do you grve any lectures wluch are 
open to the publIc?-No, If anybody wants to 
be there, we are always glad to see Iuin once or 
tWIce 

3390 Mr. A.land] I understand, that !o, 
yoor model workshop notlung IS made for sale? 
-No 

3391 In fact, there IS nothIng to bo learnt In 

that workshop In the nature of real desIgns, It 
IS all 10 the nature of models for teachIng pur
poses ?-It IS all done by young men who are 
really and practically makIng I,he thIngs wluch 
they have learnt to make m the I~ctures 

3392. Is It not rather makIng models 10 .ulua
tratIon of the lectures they have been hSteDlDg 
to than making the actual tlungs whIch the 
students wIll have to make 10 after bfe 1-(Dr 
MIller) Of course It varIes WIth the taste of the 
young men themselves, one of the commonest 
thmgs whIch they make IS a steam-engme 

3393 But would they make a steam-engme 
such as might have to do actual work?-They 
would make a workmg model, but stIll not on 
such a scale as would be used for any cODSlder
able purpose 

3394. ChaIrman.] Have they ever made a 
steam-engrne of more than two-horse power 1-
No, but they go as far as that. 

3395 Mr Acland ] We may take It that your 
workshop .s purely an appendage to the teaclung 
department and for teachmg purposes ?-Yes. 

3396 But still I understand you te be of 
opmlOn, that the practIcal r~sults on the teaclung 
department are very satIsfactory 1-Very. (Mr. 
Cunnzngham] Yes 

3397 Therefore, If an engmeer, 20 years ago, 
expressed the oplDlon wluch he dId express to 
me, that thougli he mtended hIS son to go !to 
Kmg's College as the best place for Ius educ .. 
tlon, yet that had no referenoe to the workshop, 
at wluch he langhed as an absurdIty, you would 
be of opInIon that matter. are dIfferent from what 
they were at that tIme, supposmg that that OPl
mon was sound -(Dr M,l/er) I do not beheve 
that anyone would now laugh at the mstructIon 
g,ven In the worksho~ 

3398. ChamnanJ Would you thmk that the 
opmlon then exprpssed was unsound ?-Of course 
that engineer has h,S own way of tlunkmg 

3399. Mr Acland.] But even If that opmlon 
was sound 20 years ago, then you would say that 
probably there had been SlDce some alteratIon 
lD the eystem of the worksho:p whIch made the 
system more swtable for teachmg purposes ?-It 
teaches thoroughly well w hat ~t professes to 
teach. 

3400. Has there been any alteration of system 
wlthm the last 20 years, elther lD the supenn
tendence, or the management of the workshop?
I thmk It has beeD. made a htlle more systematic, 
but I do not know of any matenal dIfference; 
smoe Mr. TImme has been there, the whole tlung 
has been very satIsfactorIly managed. 

340 I. I thmk that the attentIon of the profes
sors, and the whole of the staff, at Km~'s College, 
has lately been dIrected to the systematic arrange
ment of sCIentIfic teaclung ?-Yea. 

3402. Will you lundly give the CommIttee 
z2 1~ 
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J W' your opmion upon tIus question' are there any 
Gulli/Ingham, subjects WhICh are' of general application to the 
Esq ,and Dr wants of England at the present time, as a basIS 
W'".A. MIller. fot' ,techmcal education, and If so will you speCIfy 

-- them'-1 tlunk there are three !!eneralsubJects 
S58~:1 of a slllentlfic character, whIch I may mention 

1 • in answer to rour question, those are mathematIcs 
up to a certam pomt, phYSICS, and chemIStry (the 
elementary_ branches of the two latter). 

3403 Will you lnndlytell the Comnuttee how 
far you would caIry mathematics as almost 10-

chspensable to technIcal education ?-1 should 
say ordmary geometry and Euchd, or some eqUI
valent, up to the usual pomt, and tngonometry, 
though 1 do not know that that would be abso
lutely necessary 

3404 You would have mechamcs taught ma.
thematIcally ?-Yes, so far as SlIDple construe
nons are concerned. 

3405 And physlcs?-Yes 1 should include 
the SImpler pOl'tIons of the study of heat and 
electrIcIty, and the constructIon of the orchnary 
pluIosophlcalmstruments, and pneumatics 

3406 And as to chemIstry 1-1 should say 10 

chemIstry, the chemIStry of the nou-metalllc ele
ments, as far as the general pnnclples lire con
cerned. 

3407 You would not, then, thmk any organIc 
chemIStry necessary for purposes of general edu
catIOn ?-Iam strongly of opmlon that whateverIs 
learned should be learned thoronghly,and I do not 
thmk It IS wISe to make too broad a scheme I 
have Been attempts made tOgIve a general Idea of 
orgamc chemIstry, but I beheve, generally 
speakmg, they have falled. I have had a great 
deal to do WIth boys commg up for the matncula.
tlOn exammatlon at the Unl\erslty of London, 
and I tlunk the preparatory teachmg In clIe
mlstry has heen very unsatmactory. 

3408. Then you would say It IS deSIrable that 
nearly all students preparmg for the Industry of 
En~land should ~o through an elementary course 
of tIlose three subjects ?-Y es 

3409 Assummg that after thIS general course 
of sClentIfie mstructlOn, students would dIrect 
theIr education WIth a VIew to specIal Industnes, 
do you thmk It would be necessary that any 
change should be made In the ordmary conduct 
of secondary schools, With a vIew to the qualIfy
Ing of such students to enter on a sCIentific 
course ?-My Idea IS that those subJe~ts should 
be stuwed by young men generally, as a part of 
&n ordmary hberal education, not hmltlng It to 
those who mtend to go mto any of the md~tnes. 

3410 But my IntentIon In my preVIous !\ues
non, was to ask you what, m a college hke Kmg's 
College, you would lay down as a fundamental 
~eneral sCIentIfic course for young men, presum-
109 them to have left school. and to have eome to 
the college, mtendmg afterwards to go Into 
manufactures, or some other branch of Enghsh 
industry?-I£ your questIon referred to a colle
gIate course of Instruction, I should carry It 
further 10 the same subjects 

3411 Then, understandmg my questIon to 
refer to a COUrse of mstructlon 10 a college, WIll 
you state what subjects you would thmk de
SIrable to be followed out by all persons mtend-
109 to go Into any branch ot English manufact1Ire 
or mdustry?-I thmk I should stIll mention those 
three branches 

3412. Then, gOlDg back for a moment to the 
school question, and lookIng to ilie eXIsting state 
of the secondary schools In England, have you 
any suggestion to make to the CODllDlttee Wlili 

regard to the introduction of scientIfio subjects 
mto the school course (bearmg In mInd the speCIal 
object of tlus CommIttee), WIth B VIew to qunhfy
ing young men to enter on a SCIentific course at 
college, as a b88l8 of techDlcal pursUlt?-Yes; 1 
should !!IIy that they must certrunly have the 
elementary part of the same subJects, I think 
that every boy at school ought to have a know
ledge of elementary ~eometry, and he ought to 
be able to follow ordmary algebraIo calculatIons, 
say up to SImple equatIons; and tbere ougbt to 
be a certam knowledge of the elementary pnn
clples of phYSICS. 

3413 Would you mtroduce chemIstry mto 
schools?-Not at an early perIOd; 1 thmk phySICS 
afford a hettcr tr"lnm~ for the early perIods; 
there IS more exactness In the processes of InvestI
gatIon 

3414 Then, loolnng to the conwtlon of the 
secondary schools In England, generally, do you 
thmk that the education of whIch you speak IS 
generally attamahle, eIther m grammar schools I 

or 10 prIvate schools ?-No doubt it could be 1 
~ven, but 1 do not thmk that at the present 
time the teachers are suffiCIently prepared to 
gIve It, stIll, If It were once made an object, the 
demand would create a supply of qUllhfied 
persons 

3415 Do you thmk It would be deSIrable 
rather to look to the leavenmg of all the secondary 
schools of ED~land WIth the leqUl81te amount of 
SCIentIfic traInmg, or should you rather thmk It 
deSIrable that certam spectal schools should be 
founded, havms SCIence, rather than any other 
sub}ect, as theIr baBl8

'
-That IS a questIOn on 

whIch I should have conSIderable heSItation 1D 

gIVIng an opmlon 
3416 I put the 'l.uestlon WIth reference to the 

object of this CommIttee; namely, the proVldmg 
of SCIentIfic mstructIon for those who are to be 
engaged 10 the manufactunng mdustrles of the 
country ?-As far as that goes, I thmk you might 
have specIal SCIentIfic mstructlon, but, WIth re
gard to the mfluence on the Improvement of 
educatIon 10 the country generally, I thmk it 
would be far more advantageous to mtroduce 
sCIence mto the secondary SChools 

3417 Do you thmk It would he deSIrable to 
estabhsh speCIal trammg schools for SCIence 
teachlDg, or would you rather trust to a natural 
supply, from the umversltIes or other places, 
meetIng the demand as It anses ? - Yes, I would. 
I tlunk the demand belDg once made, the sup
ply will gradually be found to be 10 proportion to 
that demand I tlunk persons would naturally 
seek to quaMy themselves for such posts. 

3418 Cha.rman (to Mr Cunnzng""m)] Is 
your college now entIrely self-supportmg from ItS 
own reSl}urces, or are you stIll compelled to make 
occasIOnal appeals to the shareholders? -It is 
entIrely self-supporting 

3419. (To Dr. M.ller) You spoke of mathe
matIcs, Includmg geometrical drawmg, as a part 
of the preparatory course of techDlcal education, 
would you not also mclude mechanICal drawmg; 
that IS to say, plan drawIng of maclunery aud 
bwldmgs, as a prehmmary part of the educatIon? 
-It IS necessary that the student should have 
that kmd of facility, no doubt. 

3420 But you would not look upon it as 
80 essentIal as geometncal drawmg?-I tlunk 

not. 1 think '--3421 You have not stated, , DOW yon 
would afterwards develope that preparatory 10-

struct10n 10 a college, WIth more dIrect reference 
to 
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to specIal pursuits; can you give the Committee 
any suggestion with regard to that 1-1 thmk 
the plan would be to have a well-consldered 
scheme, winch each college would Itself carry 
out We have no dIfficulty ourselves at Kmg's 
College, we carry on what we consider a good 
scheme for the purpose of mstructIon m those 
branches of apphed sCience which are most gene-
rally usefulm thIS countr:r _ 

3422 Without gomg mto detaIls, you vary 
that course, with special reference to the after 
purSUits m hfe of the student 1-Certsmly, each 
student has a course of study put mto !u.s hands 
If the parent or guardIan says I wish th18 lad 
to be mstructed m such and such branches, be
cause he IS to go mto some particular PUrsUit, 
then a speclll.l variation 18 made to SUIt that par
ticular case, but m any other case each student 
is expected to attend that particular curriculum 
winch IS laId dowp m our department of apphed 
sCience 

3423 Have you had any expenence of any of 
the large contmental polytechniC schools ?-No. 

3424 Then you could draw no comparison 
between any of those schools and KIng's College? 
-I have not suffiCient knowledge to do so. 

3425. You spoke of umversltIes and other 
eXISting mstItutIona' Bupplymg traIned teachers 
for secondary schools ?-Yes 

. 3426 I suppose aInong those mstIrutIons you 
would mclude the school of mmes ?-Yes, cer
tamly. 

3427. Have you conSidered the question, whe
ther sCience could not also be taught m our 
pnmary schools, takmg the National and BritIsh 
schools, for mstance ?-I doubt It 

3428 Then, With regard to the evenmg classes 
m connection With the sCience aud art depart
ment, where would you look for teachers to 
supply those classes, we are told there 18 at thIS 
moment a _great defiCiency of teachers, IS not 
that so?-Yes, but at the same time there has 
been only a recent demand for them, and I thmk 
they Will be supplied by a natural process when 
a suffiCient length of tlllle has been given for the 
want to be made known 

3429 But you are aware that the emoluments 
of those teachers are very llmlted, so that you 
could scarcely expect them to receive their edu
cation at Oxford or CaInbndge, or even at Kmg's 
College?-No, but at the same tIme the emolu
ments for teaclnng generally are low I thInk 
there would be no more difficulty m getting 
teachers m those subjects than m gettIng teachers 
III other subjects, prOVided the demand were suf
fiCiently great. Teachers would nse up who 
would qualify themselves. 

3430 But where?-In all these cases It aeems 
to me that young men who are qualilied to become, 
for mstance, schoolmasters, would give the same 
amount of time, and pay the SaIne amount of fees, 
to qualify themselves as teachers of different 
branches of sCience as they now pay for literary 
trammg There IS no more difficulty m one case 
than m the other. 

3431. Then, for Erllllary instruction m SCience, 
would you thmk It desll"8ble that the preparation 
should be made In the trauung colleges III winch 
schoolmasters are now traIned for prllllary schools? 
-I certainly t1unk there should be a modification 
III the mode of lllstructIon there. 

3432. It heIn~. m fact, however, the case that 
there are f8Cllitles III some of the tramlllg col
leges for teachIng natI1rs.l sCience to the future 
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masters of elementary schools, do you thmk that J W 
a very good thIng l-CertaIuly 1 do Cu'l1I,ngham 

3433 Did I understand you to say that che- Fsq, and Dr 
mIstry was not taught III Km~'s College School? II' .iI.M.ller 
-No, It IS taught to the semor boys ; 115 May 

3434 Then that school you would rank With 1868 
such secondary schools as have been alluded to, 
I suppose 1-Y es 

3435 .And there you do teach chem..stry?
Yes 

3436 And do you teach chemistry With 
advantage ?-Yes , some of the boys answer 
remarkably well 

3437 Mr Aclandl The school at KIng's 
College, I tiu.nk, ranked once With the other 
clasSiCal schools, did It not ?-Yes, and It does 
so stili. 

3438 Has there been any modificatIon of the 
clasSical course at KIng's College, With a View to 
the IlltroductIon of more sCience ?-The boys m 
the clasSical school attend lectures on sCience as 
well as those m the modern school 

3439 But has there not been more sCience 
Illtroduced wlthm the last few years?-Yes, 
certaInly 

3440 You have yourself been connected from 
very early hfe With teaclung m London, have 
you noH-Yes 

3441. .And you have no doubt observed that 
great changes are Eomg on III the old U lllVerBltles 
of Oxford and Cambl'ldge, III the direction of 
teachmg SCience, It has been suggested to thIS 
Committee, that they might do a great deal by 
traInmg teachers, though they could not under
take to teach the arts, or to traIn manufacturers 
speCially for theIr purSUItS. Do you agree With 
that opmlon, or do you thmk that' there ara 
difficulties as to the older umverSitIes on account 
of theIr bemg so far from London, or from any 
other cIrcumstances?-There are advantages m 
the older ulliversltIes, no doubt, they have endow
ments winch, If they were to devote them for 
tins purpose, would enable them to effect a good 
deal, there are certaIn t1ungs which can be very 
well taught anywhere, and, on the other hand, 
there are techlllcal operahons which can only be 
properly taught on the spot where they are per
formed. 

3442 Those reasons, which, m the oplllion of 
competent Judges, make any attempt to found 
anythmg like a medical school m Oxford or 
Cambrld~e not very deSIrable, would lead you 
to a sunilar conclUSIOn With regard to techmcal 
knowledge m general ?-I tlunk so 

3443 But, as m connection With the medical 
profeSSion, It IS held by a great many persons 
that there are certalll subjects which may be 
pursued With peculiar advantage in the metro
polis, dooyou think, With regard to teclml( . .Ll edu
cation, a Slmllar course mIght be taken 1-1 think 
so. 

3444 Chairman ] Would you expect that a 
college Similar to Kmg's Colle .. e could be esta
blished With success m some or our great manu
factIinng centres?-I t1unk somethuig might be 
done III that way If endowments be made, but 
there 18 conSiderable dIfficulty m dOIng It un
aIded At BIrmmsham a great effort was made 
a few years ago (m Queen's College), which 
was ouly partIally successful The dlBl.culty IS 
fil'l!t to find the men who are qualified to teach, 
and who would be properly p81d for the de
votion of theIr tIme to the teaclung The num
ber of the persons who would be.likely to attend 

z3 would 
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J W would probably hardly pay the expenses of an 
c.n...togAdfII, nnendowed schooL We have considerable dlffi
Esq~lIbd Dr. culty even m London m makmg those schools 
W.A.M,ller. }lay, and yet It IS m a large place hke London 

II M that the facilitIes for estabIlshmg such a school !S6ti" are the greatest As the educatIon reqUired IS 
• of a high ord~r, the emoluments of the persons 

who teach must necessanly be 80metlmlg very 
conSIderable, or else you cannot get men of the 
class you want. 

3445. I thmk Mr. Cunnmgham 88.ld It would 
be Impossible for him to gIve any estImate of the 
CllBt of the separate departInents of King's Col
lege, owmg to their bemg so mterwowen with 
elLCh otherP-(Mr. Ctlnnl1lgham.) Yes; I know, 
of course, wbat the fees of the applIed science 
department come to every year, and I can tell 
you how much It costs, but I cannot mclude in 
that all the expenses of the bUlldmg and staff. 

3446 What IS the entIre revenue of your 001-
lege?-About 34,000 1. a year. 

3447 Does that mclude the schooU-lt in
cludes everythmg 

3448 Does It lDclude the income from the 
endowments1-No, we hnve really no endow
ments, except for certsm pl'lZe8, and It would not 
Ulclude them 

3449 Have you any money In the funds 1-
None, except a few sums gIven us as pnzes 

3450. And those are not lDcluded ?-No; we 
have not a halfpenny m the world except our 
bulldmg, and hence our success 

3451 You are obliged to supply the education 
whIch IS m demand?-Yes. 

3452 What are the mcome and expendIture 
of your applIed sCience departInent 1-The m
eome IS about 4,,000 I • year from the apphed 
~Clence deparbnent, and about 3,000 l. of that 
~oes to the professors; the remammg one.fourth 
18 apphcable to all outgomgs. 

3453. But that 8,000 I. would not be suffiCient 
for the professors If they had not an income 
from orlier sources 1D IlOnnectIon With the col
lege 1-Just so 

3454 Mr .ilelani1.] That also presumes the 
eXistence of a builrungP-Yes. 

3455. And ItJresumes, also, the eXIstence of 
a staff of gener supenntendence, such as the 
prmclpal and secretsry, or do you charge that on 
the 1,0001 ayear?-Any surplus, after payment 
-of the expenses necessary for actual teachmg, 
goes to the general mamtenance of tae college 

8456. Cha.rman] Do you coDSlder that the 
deparbnent pays Its wayP-Yes, most ulldoubt
<edly, we have out of that department from 3001. 
to 500 I a year applIcable towards paymg clerks 
and servants, and so on. 

3457. That, of course, would be qUIte lIIso£
fiCient If the applIed SClence department were 
to stand by Itself 1-Yes. 

3458 Mr .ilkTO!Jd] Do you know of many 
instances In wmch day schools are attached to 
colleges1-(Dr. Mliler.) Therels one at Umver
sty College 

3459. Are there any m the provinoes P-I 
thmk not. 

3460 Do you thmk there are advantsges in 
workmg a college and a school together?-Un. 
doubtedly, we bave every year a fresh accesslOll 
of students from the seDior deparbnent of the 
school to the college. 

3461 The day school operates as a nursery 
for the college 1-Yes. 

3462. And there 18 also In haVing the two 
together, some economy In the teaching depart
ment 1-Y es, the sCience teachers of the IIOhool 
have also occupatIon In the colle~e. ., 

3463 There IS, also, economy m the building 1 
-Yes 

3464 Would you, in fact, reoommend that 
course 1-Yes, It enables two thmgs to be done 
for about the same money 

3465 Mr • ..fe/and] Do I gather from you 
that, 100klD~ at the eXlStmg need fol' sClentIJic 
mstructlon m England, and the eXIstIng demand 
for It, you would not reoommend the multlphc .... 
tJ.on of colleges m England at present?-J ust 80. 

3466. You would rather look, as 1 understand 
you, to the general Improvement of our mlddle 
class, Or secondary educatIon m grammar, pro
pnetary, or pnvate schools throughout the coun
try?-1 thlllk that that IS the most hoperul 
course, Qa It IS aleo the least expen81ve 

3467. Even m cases hke those of Manchester, 
Liverpool, and Bll'mmgham, you would look 
more hopefully to the thorough development oj 
the school s'y_stem than to the foundatIon of new 
colleges 7-Yes. 

8468 Should you go 80 far &8 to say that 11 
would be undeSIrable to aIm at the construction 
of great techmcal collell'eB or UDlverslties In the 
West Rldmg of Y orkshlTe or the South of Lan 
caswreP-I doubt It very much. 

8469 You have mdIcated to us generally yow 
Views of the course of educatIon 8U1tabJ.e fOI 
those who IDtend to be manufacturers or other
wise to he engaged ID the mdustry of the country 
should you have anr obJectJ.on to draw up .. shori 
scale of studIes havlDg reference both to genera. 
SCientific instructIon and sCl8ntIIio 1I1struotIOn 
under different heads, With a view to dIfferen 
branches of mdustry P-1 will endeavour to d, 
~ 

3470. Mr Bazley] At what mInimum age cal 
a 'pupil make much profi"leDcy m SCIentIfic at 
tainments?-That IS a thlOg which comes II< 
gradually that It IS dIfficult to say. IIOme boys 
have more aptitude than others for SCientIfic at
tamment, we give them sunple pnnclples to 
begm With, and they move on by degrees. 

3471 It bemg the fact that the great mass8' 
of labounng chlldren are employed &8 early as 
10 years of age, do you thmk that much 8ClentIJic 
knowledge could be got lOto the mmd of a clnld 
under that age ?-No, certainly not; It IS qUite 
out of the questIon. 

3472. ChaIrman] Is there anythmg that 10uj 
would hke to add to your eVidence ?-No. 

The Reverend EDWIN ABDO'l'T ABBOTT, M.A., called in, and Exammed. 

e1'. E. A. 3473 Cf,.ai'l'ml1n] You -are the l'rinClpal of 
,60#, II .... the City of London School, are you not V-Yes. 
-- 3474. I beheve that you were educated in the 

City of London School 1-1 was 
3475. You proceeded from there to the Uni

verBlty of Cambndge, dId you not 1-1 dId. 

8476 And there you took honours?-I took 
a first class m classtce, and .. second m mathe
matics. 

3477. For how long have 'you been the Prin
cipal of the CIty of London School V-Not qUIte 
three yea.ra. 

84'18. I 
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3478 I thmk you aucceeded Dr. Morttmer? 
-I dId 

3479. Had you been engaged m teachlng 
before you aucceeded Dr MortImer?-Y ea, I 
had been engaged ID teachIDg c19.881cs first for 
more tharu.two years at KIDg Edward's SchoollD 
Blrlnmgham, and then for about half a year at 
Chfton College, Bnstol In both those cases I 
was domg the work of a regular clasmcal master. 

3480. And from there you were translated to 
the posltton whICh you now hold ?-Exactly 

3481 The CIty of London School IS, I beheve, 
emmentI.,. a modern school? - Yes, it is modem 
both lD pOIDt of date and ID POlDt of the educa
tion whIch IS given there 

3482 It IB an old foundatIon, 18 It not, whIch 
was remodelled about 30 years ago ?-Exactly 

3483 WIll you kindly state what are now the 
objects of the CIty of London School ?-The 
mam object of the CIty of London School la to 
prepare pupIls of the nuddle class for the lIfe of 
tradespeople, to give them what IB called a com
mercIal educatton For tins purpose we have 
what you would call a jrimary school lD whIch 
no I,atID IS taught, an then a secondary or 
mIddle school, whIch takes the commerCIal educa
tton to a hIgher pOint After the mIddle school 
the study of Greek commences, and we reach 
what may be called the hIghest school, conslstlDg 
of about tbree classes of 80 or 90 boys, many 
of those boys are the sons of profeSSIonal people; 
and the school IS what may be called a profes
monal or uDlverslty school, but, as a rule, the 
great body of the boys leave dIrect from the 
mIddle school, and the object of the school IB to 
give a commerCIal educatIon 

3484. At what age do the boys leave. tlus 
mIddle school on an average '-From the age of 
15 to 16 

3485 When you speak of a commercIal educa
tIon, do you mclude m that teno EreparatIon for 
the work of a manufacrurer, or only preparatIOn 
for shops and merchants' offices 1-1 mclude, to 
some extent, the preparatIOn for a manufacturing 
career 

3486. The pupIls In the nuddle school are very 
numerous, are they not?-Y es, there are about 
800 boys lD the mIddle school 

3487 Could you state what proportIon of 
those bo},s would be lIkely to devote themselves 
to techDlcai pursUlts lD after hfe, to the career 
of a manufacrurer, for lDstance 1-1 could not 
state that, we always lDclude under the head 
" busIDe.s," alllunds of trades or manufacrunng 
work, without makmg any dIstInctIon. 

3488 Do many of your boys leave you after 
havmg gone through the pnmary school only 7-
Very few 

8489 In fact, your pnmary school IS a pre
paratory oohool 7-Yes. 

3490 What IS the number of the boys that 
you have ID that scl1o01 ?-From 200 to 250 
boys. 

3491 Then the entIre number of boys ill your 
school IS between 600 and 700?-Yes; the 
average 18 about 640 or 650 

84~2. Are there the same fees throughout the 
school 7-Y es 
• 8493. What are those fees 1-£.9 a year, not 
IDclu<llDg drawm~ and books. 

8494 Is drawIDg not obhgatory ?-It is not. 
8495. But It IB taught lD all the dlVlmons of 

the sch.ool for tho!Je who desire It ?-Yes. 
3496. At what age do you begm to teach 

drawIDg m the p=y Bchool ?-A11 Boon as ever 
0.72. 

the parents of any boy deSIre It, he is allowed to 
learn drawmg 

3497 At what age do you receive boys 7-
TheoretIcally, at the age of seven 

3498 But practJeally, what IS the a~e 7-
EIght and a half to nme years of age 18 the 
average 

3499 So that the mml\Dum age would be 
about eIght yeam's 7-Yes; I have had boys 
younger than that, but very few 

3500 At what age 1U rractIee do you begm ta 
teach them drawmg 7- have seen boys who 
were certamly not older than 10 lD the draWIng 
class, practIcally I should say from 10 to 1118 
the lowest age for a'boy to commence drawmg 

3501 What kind of drawmg are they taught 1 
-Freehand draWIng, drawmg from models, and 
mechamcal drawmg 

3502 GeolDetncal drawmg included, I sup
pose 1 - Yes. They are, lD fact, definttely pre
p'ared for the exanunatIOns at South Kensmgton, 
if they WIsh it. 

3503 Are your masters certIficated masters of 
the Department of SCIence and Art I-I cannoll 
Bay You speak of "masters" In the plural 
number, but the master IS an artIst who haB 
exhIbited p,crures at the Royal Academy That 
master has an assistant appolDted by him WIth 
the sanctIon of the commIttee, and they were 
both there when I came, but we have only one 
master 

3504 What 18 your entIre staft'? - It con-
81Sts of 12 class masters, and of 11 extra masters 

3505 Are these masters devoted to speCIal 
dIVISIons of the school, or do some' or all of them 
take classes in all the dIviSIOns 7-Some of them 
take classes m all the dIVISIons, as, for instance, 
the three WIltmg-mastera 

3506. WIth regard to arithmetIc, how is that 
taught 1-Anthmenc IB mvarlably taught by the 
class masters 

3507 What are the acqUIrements of those 
masters 1-That would be tested by theIr tesh
mODlals, whiCh have not been perused by me, 
because eome of those masters have been there 
20 years, but they have not, as a rule. taken 
degrees, eIther at Oxford, or Cambridge, or the 
London UniVerSIty 

3508. But, WIth regard to those 12 masters, 
are they generally graduates of the UUlverSltJ.es? 
-It IS to thoee masters that I have now been 
alludmg, there are only five out of the 12 who 
have taktn degrees at Oxford or CambrIdge, and 
our teacher of narural SCIence IS B A. of the U nI

verslty of London, none of the others have taken 
degrees 

3509 The revenue of the school is, r beheve, 
derIved from endowments, and from the fees of 
the pupus ?-It IS 

3510 You have stated that the fees of the 
pupus are 9/ a-year, beSIdes the charge for draw
mg and the cost of books 7-Yes 

3511. It has been stated that the endowment 
IS of the value of 900 / a-year 7-It has 

8512 But It has also been stated that the 
income from the Carpenter bequest IB 3,0001 a 
year ?-It has been so stated, and I beheve It 18 
the fact. 

8513 But IS It the case that of the 3,0001 a 
year, only 9001 is receIved by the scl1oo1?-Yes. 
that IB the fact. 

3514 But lD addItIon to the 900 l.. you have, 
of course, the use of the bUlldIng rent free ?
Yes, the use of the bUlldmg and lta repRlrs. 

3515. Do you know what the cost of the 
Z4 bUlldmg 
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b1ll1dmg was1-It was rather above 20,000 1 
The endowments had been for a long tIme In 
exuess of the obJecb! to wruch they were apphed, 
and the CorporatIon erected tlus b1llldlng. 

3516. Do you mclude thealte mthe 20,0001 1 
-The Site was not mcluded, that was Honty
lane Market, (OppoSIte to Bow Church, 111 Cheap
Slde), wruch was gIven by the CorporatIon, 

3517. Exclusive of the Site, the cost of the 
bmld1l1g was over 20,0001 1-Yes. 

3518 Exclusive therefore of the land, the 
rent of the bUlldmg alone would be quite 1,000 1. 
a year ?-Yes. 

3519. And the rep&1rS would be how much 1-
About 200 1. a year. 

3520. 80 that excluSIve of the value of the 
land, you may say that you have an endowment 
of 2,1001. ?-Yes. 

3521. How many pupils have you ?-From 
600 to 650. 

3522 Then the mcome from the endowment 
would be rather over 31 a head ?-ConSldered 
as an endowment, Its value may be reckoned as 
rather over 31 a head. 

3623 One-fourth of the entrre cost of the edu
catIon of the pupIls ?-Yes. 

3524. Can you give the Committee roughly 
the sall\l'1es of the prmcipalmasters?-My sa1ary 
would be dependant on the caplb!tIon fees, llIl 
long 8S there were 650 boys m the school It 
would be 1,000 I. a ) ear, the second or mathe
matIcal master, now gets 5001. a year, wruch 
was altered from 400 I. a year three years ago, 
the thrrd master has 2751 a year, and the next 
master who has been there 27 'ears, has 300 l. 
a year; the next master who has been there 
about 21 years, has about 275 t. a year. 

3525 You are now speakmg of the masters 
holdmg university degrees, are you?-Yes, the 
commIttee occasIOnally gIve bonuses to tbe as
SlStant masters when the state of the school funds 
admIts of It. 

3526. Have you gIven us the emoluments of 
the sCIence master ?-He 18 a class master, and 
With reference to hiS class teacbmg, he has 220 1 
a year, WIth reference to hIS teachmg of the 
SCIences, he has a further sum of 200 1 a year, 
and 25 L IS allowed rum for matenals and the 
hke, he has also an asS18tant who 18 plLld 60 1. 
a year 

3527 What are the dutIes of the 'science 
master ?-The dutIes of the sCIence master are 
to gIve lectures to the whole of the .school 111 
natnral SCIence, to see that the written exerCIses 
111 natural sCIence are done Once a week, and to 
inspect them. 

3528 Is there a chemIcal laboratorr? - It 
may be called a chemical laboratory ; It 18 lD the 
subterranean passage to the lecture.. theatre, 
the passage has been utIhzed 111 that way, but 
when the ,teacher has any experIments wrueh are 
unusually unpleasant, the necessary preparatIons 
have to be made in the lecture theatre Itself, 
because trus passage 18 so close. 

3529 I suppose the boys do not practIse 
analySlS, do they ?-At the top of the school. and, 
111 fact, throughout the school after the lectIll"e is 
concluded, the more prollllSing and advanced 
pupIls are called round the table, where they 
wItness expenmeBts, and somlltJmes make the 
expeTiments for themselves. 

3530. At what age does the instruction m 
SCIence commence ?-At the entrance of the 
pupIl, whatever age that may be. 

3531. In the pnmary school even ?-Yea. 

3532. To bors of eight or nme years old. what 
branches of sCIence are taught ?-Inorgamo che
mlStry, With such references to thQ phYSical 
sCiences as may e:OO:l.'ll1m such subJects as atroo
sphenc pressure and tbe balance of nature be
tween animal and vegetable hfe, lind tee laws of 
chemical combmatlon With regard t:l air and 
water, subJects of that kmd are taugltt in the 
pnmary school, those are boys who, theoretIcally, 
might be lIS young 8S eIght; many of them are, 
In fact, as young as DlDO; and I have every 
reason to belIeve tbat what 18 taught IS well 
taught, some of the boys would bo &JI old as 
14 

3533. You mean tG say that boya between nine 
and 14 year8 of age, and consequently boys from 
10 to 11 years of age, are really derlvmg con
Siderable benefit from the Instruction given IQ 
elementary chemistry m that way 7-80me benefit, 
undoubtedly. 

3534 And that mstructIon forms part of 
a contInuous course throughout the w hole tIm~ 
of their remlLlllmg at school up to and moludlDl! 
the highest school 7-Yes, JUst so. 

3535 Is the number of bours devoted to soi 
ence mstructIon the 8ame throughout the school j 
-It IS. 

3536. What IS the number of hours ?-It i, 
one hour a week 

3537. Then do I understand you to say tha 
the mstructlon 111 chemistry 111 the rughest schoo 
ouly occupies one hour a week ?-It ouly occuple, 
one hour a week. I need not say that though WI 
have not a workshop at the schools'let the boy 
are accustomed to mlllre workshops 0 their homes 
and theIr domg so 18 encouraged m every pOSSible 
way. The entire course, however, as flLr as lec
tures are concerned, 1I1cludlDg all the SCiences, is 
confined to one hour a week 

3538. WhlLt IS the gradation in whICh the 
sciences are taught throughout tbe school7-J 
There are four diVlSlons. In the fourth or 10w1 
est WVlSlOU the 1I1StruCtlOn given, wbile neceB"\ 
sarIly of a very elementary character, IS such as 
to make the pupIls thoroughly acquainted With 
the laws of chemIcal combmatlo\l, and thus lay a 
sound foundatIon on wruch to buIld theIr after 
stuWes. The chemistry lessons (w ruch are con
fined to the composition and propertIes of air 
and water, and those of the compounds produced 
by the vanous combmations of therr component 
parts) are accompamed With such SImple alluSlona 
to the prmciples of pneumatIcs, fiydrostatlcs, 
an1ID&1 and vegetable phYSIOlogy, and phYSICal 
geography, as .hall the better explam tbe atulo
sphenc pre.'!8ure, laws of dI1fuslOn of gases, mo
tion of aIT and water; the manner in which the 
atmosphenc equilibnum 18 malDtamed by the 
wmds, and tbe mutual actIon of plants and ani' 
mals, the Importance of good ventIlatIon and the 
methods by wruch fresh ILlr mar be supplIed to 
dlvmg apparatus, houses, drains, mmes, &c. 
'l'hen we come to the third wVlSlOn, above thati 
The chemIStry m tlus WVlSlOn, whIle of a nature 
to enable tbe student to understand certaln g_ 
lOgIcal formations, &c., is gIven prwClpally WIth 
a Vlew to show its apphcanon m the arts and' 
manufactures, as, for lDstance, manufacture of 
blue, white, and green Vltnol; manufacture of 
Engl18h and German sulphunc acids. manufao.. 
ture of nitric aud hydrochloriC acids; mauufac
ture of gtmpowder and gtm cotton; manufacture 
of phosphorous, lUCIfer matohes, &0.; and at the 
same tIme to place such an amount of chemIcal 
knowledge at the chsposal of aI1, that they may 

readIly 
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readily detect the common metals occurnng m 
any mIneral or other specimen Then we come 
to the second dIVlBlon In this diVIsion the m
strnction IS of a lugher character It IS chiefly 
devoted to the consideration of the metals proper, 
tbe metals of the alkahes and alkahne earth m 
connectIon With theIr apphcation m the manufac
ture of-1st. Earthenware, porcelam, and glass, 
Wlth the process for eolounng, 2nd. Mortars and 
cement, 3rd. PotassIUm cyanide and ferro and 
fem-cyamde potaSSIUm, chromates; 4th. Pig
ments, 5th Soaps, and other matters connected 
Wltb trAdes and manufacture ThlB IS the diVISion 
after which most of the boys who are Intended 
for a commerCIal hfe leave the school, and they 
are given an outhne of theoretical analYSIS, and 
the fIrst prInCiples of beat 

3539 That IS tbe dIVISIon for boys who ordl
na.nly leave at 16 years of age 1-Yes; now we 
come to the first diVISion The obJect m tlus 
dIVl8lon IS to encourage the students m theoretical 
speculations as a means of mental dlBclplme 
The chemistry (morganlc) IS taught m Its en
tIrety, wlule, In the orgamc chemistry, the at
tention IS prInCipally directed to the nature of 
ferments, maltIng, and brewmg, the manufacture 
of wmes, spmts, VInegar, the manufacture of 
dyes, chloroform, &L, sapomficatlOn, and the 
manufacture of candles and glycerme, ammal 
cheDUstry, the pl~nClples of agnculture, and so 
on Then we have magnetIsm, fnctIonal and 
voltaiC elec!nClty, speCial attention beIng paid 
to electriC telegraphy, and also heat I thmk 
that IS all 1 need gIve to the CommIttee 

3540 Even In that higher dIVI$IOn, notwlth
standmg the mtroductIon of phYSICS, only one 
bour a week IS devoted to sCIence ?-Only one 
hour a week IS devoted to sCience 

3541. Who IS the present teacher of sCIence 
m your school ?-Mr Thomas Hall, Bachelor of 
Arts, of the U DiverSIty of London 

3542 How long bas he been at the City of 
London School?-Twenty-seven years 

3543 Is the result of tbe sCience teaclung 
tested In any way?-Yes, by exantmatIon at 
South Kensmgton, and, of course, by school 
examInations 

3544 What has been the result ?-The result 
bas been, thllt though we do not send many 
pupils up (about 20 or 30 a year, perbaps), and 
though It vanes very much, they obtam very 
high dlstmctlOns Dunng the three years for 
WhIch I have been at the school we have tWIce 
gaIDed the Queen's Scholarships, of wluch there 
are only three for the whole kIDgdom, and we 
have once gamed two out of the three. 

3545 Have you taken any gold medals?- A 
great number 

3546 You send up only your selected boys P
Only our selected boys. 

3547 But, on the average, those are about 20? 
-Twenty, or more than that. 

3548 Takmg those who have obtained Queen's 
ScholarshIps, wbat has become of them '-Some 
of them go to the Royal School of MIDes, and 
pursue tlielr studies, one or two are dOIDg so 
now. I have one who took the Queen's Scholar
slup last year, and he IDtends to go to Cambridge, 
where we tJunk he WIll take the lllghest honours; 
he will go In for one of Mr. WhItworth's Scholar
sblJls 

3549 Takmg the school generally, have any 
of thooe boys gone up for matrIcuiatlon ID SCIence 
at the London UDivemty ?-OC08Slonallv but on 0' 

I tlunk not very many, about five durmg the Rev E. A 
last seven years AObott, M A 

3550 But bave many of them gone up for 
examIDatlon ID arts ?_ Y es 25 May 

3551 At the UDiverslty of London ?-Yes 1868 
3552. Now, With regard to the mathematICs, 

what do you do 1-We do not read qUIte as lugh 
as we used. but frequently we have passed the 
dIfferential calculus, we begIn WIth arIthmetic 
m the lowest class, each class bemg carefully 
gradated With regard to Its knowledge of anth· 
metIc, ID the lowest class, we place the boys 
who could SImply repeat the multIphcatIon table 
fluently, that IS all that we reqUIre for that class, 
ID the next class, we reqUIre a thorou~h know-
ledge of the first four rules of arithmetIc, In the 
next class, long dIVlBlon, m the next class, re-
duption and dIVISion of money, in the next class, 
Simple proportion, m the next class, propol tIon, 
completely studied, In the next class, fractIons, 
m the next class, deCimals. Here we expect 
the boys to know the whole of their anthmetlc, 
and at thiS stage hegIns Euchd In the next 
class, which IS the class where the boys mostly 
move off for commercial bfe, we contlllue the 
Euchd, and begtn algebra. W!l have now come 
to what may be called the lughest or profeSSIOnal 
school, we continue the Euchd and the algebra, 
and ClIrry the mathematIcs up to the highest 
POlDt, sometImes reacbIDg dIfferential equatlons, 
but not often I read dtfierential equations when 
I was there myself. 

3553 You make profiCiency ID anthmetIc the 
standard of th ... school ?-Yes, no doubt 

3554. In the lower dlvlBions of the school, do 
you teach anthmetIc SCientIfically ?-In tbe very 
lowest class, the attempt IS made and encouraged, 
and m the middle school arltlunetIc IS very 
thoroughly and SCientIfically taught. 

3555 Then, anthmetlc beIDg made the stand
ard of posItion m the school, do you take lItera
ture mto account at all, WIth reference to the 
school standard ?-To some extent In my en
trance exammatIon I endeavour, If pOSSible, to 
reconcile knowledge of LatIn Wlth knowledge of 
anthmetIc The fact IS, that I examIDe a boy, If 
pOSSIble, seven or eight months before he enters 
the school, and If I :hnd Ius knowledge IS unequal. 
I adVlBe him to go to a pnvate tutor, or to some 
other place where he can get Ius defiCIenCies sup
phed 

3556 Would that apply even to boys entenng 
the pnmary school?-Yes, If I find a boy can 
read Enghsh fluently, but has been neglected 
m hlB arithmetic, I tell hun to get up the rule 
of three before he enters, and that saves hun 
perhaps three classes 

35b 7 In all the classes yon require of the 
boys enterm~ your school that they should pass 
an examInatIon wluch shall have some relatIon to 
theIr age ?-Yes 

3558. You would not take a boy of 11 years 
of age If he could only pass such an e:xammatie,1l 
as you thmk a boy of Dine years of age ought to lle 
able to pass ?-I should not myself select a boy 
of that age as an e.xample, but 1 wonld not take 
a boy of 13 who only possessed that amount of 
knowledga which a boy of 10 or 11 ought to 
possess. 

3559. Is that entIrely ID your dIscretIon, or 
do you depute any of those e:xantmatIons to your 
&SSlstants ?-1 conduct them myself 

3560. .All the entrance exammatIons'l--En
tIrely. 

A.A. 3561. Have 
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3561 Have you a great many apphcatIons for 
admIssIOn mto the school ?-A great number 

3562 .Are they largel' m number than yon 
can accommodate 1-We have always a con
sIderable number wRItmg te come on 

3563 Is It the case that, generally speaking, 
they all do come IU eventually ?-Generally; 
the vast maJonty do so 

3564 How long IS It before they ~an get ad
mission mto the school after they have made 
theIr applIcatIon 1-I should say, from SIX to mne 
months, dependent sometImes on the WISh of the 
parents themselves, sometImes on the want of 
vacanCIes, or absence 'Of the necessary qualIfi
catIon. 

3565 And, after WRItIng about mne months, 
_ the maJorlty, you sa7. are admItted ?-Yes. 

3566 Dunng theIr progress throu~h the school. 
do you test them agam by examm .. tlouS ?-Yes, 
frequently 

3567 And If you find a boy 18 not able to 
pass the exammatlOn due to Ius age, do you still 
retain hIm III the school1-If a boy falls behInd 
to such an extent that he remams three or foul." 
terms IU one class, and has tWIce receIved an un
satISfactory report, 117 luch has been endorsed by 
me, we req1lll'e the parents to Withdraw hIm; 
but It 18 very seldom that, for mere dulness, we 
~emove a bc>y. I tbmk the thing has never 
happened SInce I came to the school 

3568 Refernng agam te a former questIon, 
does the delay of SIX or Ulne months anse cluefly 
from want of accommodatIon, or einefly from want 
of preparatIon on the part of the boys 1-From 
want of acoommodatIon. 

3569 What Ill' the average age of adm1SSlon 
IUta your school?-Twelve and a-half te 13 

357Q What IS the average maxImum age, If I 
may use the expressIOn 1-We ate not allowed 
to take boys IUto our school over 15 years of age 
unless tJu.y can enter the lughest school. 

3471 A boy entenng at 15 shauld be able 10 
consort WIth your boys of SIXteen ?-Exactly 

3572 WIth regard to the general educanon of 
those boys, what does your eourse 1U 1rteratu.-e 
involve ?-Begmnmg from the bottom, IU the 
prImary school, we thel-e teach EnglIsh xeadmg 
a.nd parsmg. and 1U the Ingheat class of that 
scho@1 we begm Frencb. Latterly they have. 
been III the haint of commIttIng EnglISh poema 
to memory, and repeating them, and hemg 
thoroughly exammed m them. BeSIdes .that, I 
have encouraged, ... d alInost made It part of the 
regular work gf the boys In those classes, that 
they sbould Itead some EnglISh 'vwk. such as 
" Robmson CrllSoe,' and be exammedmIt Now. 
commg up from that to the mIddle scheol. we 
contulU6 the .. tndy (j)f French, and we also begm 
Latm We never allow a ooy. over 13 years of 
age to go mto the prnnary school. 

3573 The mIddle school IS a sch.ol £or boys 
of 13 years eld and upwards ?-No, not merely 
upwards, we should be ¥ery glad te get boys nn
der that If pOSSlble. ill t1utt way we begm Latm 
and we earry It up through:the school. 

3574 Is 11; SImply gramma.tlCal teacbmg or i.e 
it hterary, does 1t mclude j;he same order of 
mstructton whIch YOI1 would gIve m EnglIsh or 
French IIterarore ?-I am afr",d that It AlaIIlIOt 
be called lIterature, oy more tbaa It could be 
callt'd lIterature m any of thlt Qther schoole m 
the kmgdom The enJy w~ing feature m 
ow: system is, ,that we cs:rry i1ie study of Eng
hsh lIterature nght up to the top of L~e school 

3575 The study of modern lunguages, and 
more espeCIally of the EnglIsh language, 11\ pur
sued throughout the schoc>l '-Yes. 

3576 What modern languagt'S have yon?
French, compulsorIly, from the point that I have 
ststed • • 

3577 From the hIghest class pf the pnmary' 
school 1-Yes, German ISIIOt comj?ulsory, and. no 
otther modern language but EnglIsh 18 compul
eory '" 

3578 The pnmary school 18 not what 1 may 
call eelf-contsmed, but IS essentIally a prepara
tIon of a regular part of a course of study lI'ursued 
up to 88y 16 years of age ?-Yes 

3579 You have not mentIoned geography, 
have you ?-Geography and hlBtory are both 
taught throughout the pnmary school, lind hurtory 
18 now contInued throu~h the mIddle school, the 
lustory of the ConstItution of England 

3580 Is hIStory not taught IU the upper 
scbool ?-Tbe hIstory of Greece and Rome only. I 

3581 Have you any InstructIon IU phYSIcal. 
geography lD the middle echooll-ln one class, I 
whIch happens to be under the supervIsIon of 
tins teacber of the natI1r.u SCIences; otherwIse It 
IS not a regular part of the srodIes of the mIddle 
school 

3582. Nor of the lower school ?-Not what I 
should call phYSICal geography; It 18 II mere com
mIssion of the IIllD1eS of places to memory. 

3583 So that phYSIcal geography IS not taught 
at all m the prImary sohool 1-1 t 18 not. 

3584 Are there m the metropolis any other 
schools whIch follow II somewhat sumla" course 
of mstruotlon to that of the CIty of London 
School ?-Do you mean eombmmg the hIghest or 
profeSSIOnal school With the tlVO others • 

3585. No, excludIng that, and takmg the pri
mary Bnd mIddle class schools only 1-1 thmk I 
know only of one such school, It is not well 
known, but I know It, bccause It bappens to be 
kept by my father 

3586 Mr Acland.] What IS that school'l-It 
HI called the l'huologtcal school 

3587 Cliazrmttn J Is that a very large school? 
-Not very large,lt contams 220 or 250 boys. 

3588 Is It an endowed school ?-It 18 endowed 
for II class of fonnclatJOners, cODS18tIng of the BOns 
of JIlIIVal and mwtsry men or merchllntll who are 
),II reduced CIrcwnstsnCes. 

8589 Do you remember what are the fees of 
that schooH-I beheve they are 9 1 , and I am 
sme they are not far from It. 

3[;90. De you know what the addItIon to the 
ClIpltstlOJl fee would be from the endowments 1-
I do not know 

3591 Then we 'IIIBy take It that there is 
another school of about the same grade IV here 
the cost of educatIon IS abeut the same as In the 
CIty of London School, wrth nD greater aId from 
endc>wmentA than the CIty of London Scaool1-
Up to the mIddle school; our prmemonaJ school 
HI the expell1m.e part af our school 

3582. If It _e not for yeur profeB81Ollal 
sclwol, you wonld COIIslder that there would be 
lMI great dIfficulty III the estabhshment "f slmu&!' 
schools where 1he populatIon wsa eoD8Idera.ble 7 
-No, I should cerl&mly think Jlot,If the Cll'

Cll1Illrtlmces were favourable; 1- must have 
some endowment to start WIth. 

3593 Mr Acland.] And the bmIdwg1-And 
the bwlding. 

3594. C./uunntm.] In pomt of fact, you maY' 
sJ1i'f that 1U the eaae cif the City of LondOil 

, School, 
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School. the cap,tat,on fees of the lower classes 
are, to some ex! ent, paymg the cost of the hIgher 
mstructlon ?-Yes, there 1& no doubt they are • 
On the other halld, the son of a tradesman ente .... 
ing the mIddle or lower school, though he only 
receIves ~mld4le class education, yet, If he .hows 
talent, haS the "hance of prooeedmg to the mgher 
part of the Bchoo'\, where he wdl havench endow
ments, and b~ able to proceed to the UIllVe.rS1tY' 
wIthout costlllg hIS father a penny. 

3595. But you would adllut hIm at 15 years 
of age to the hIghest s~hool, even If be had not 
been trl\lned 1D your lower school ?-Tlilat nught 
be thought a hardshIp 0 1 the lower school:li It 
were not compensated h) the advantages 1 have 
Just suggested 

3596 Mr Acland] Is It your opmIOn that 
the mastsrs are adequately paId ?-The asSIstant 
masters deCIdedly not, I am not speakmg of my
self 

3597 In fact, we can hardly take the annual 
fee of the CIty of London Scbool, even after 
reckomng us buddmg, as II fatr test of what IS 
the cost of the m~tructlOn.lf It IS fully up to whllt 
it ought to be ?-I am afr8.1d you may take It as 
a test of what It IS, though perhaps not of what 1t 
ought to be. I thmk some other schools are no 
better paId than ours, and I know that, at Kmg 
Edwata's School, Dummgham, the IDIlBters are 
worse paId 

3598. Is 1t not the fact that, at UnIversIty 
College School and at Km&:s College School, the 
cost lS over 20 1. a Year ?-.1 thmk so 

3599 Cha,rma;.] But do you thtuk, the 
emoluments of the teachers would pro'Vlde com
petent teachers for SImuar schools estabhshed lU 

the provIuces ?-I rather doubt It. Our masters 
have leiSUl e to take pnvate pupds, and some of 
them make a faIr sum 10 that way. 

3600 From what you know of the teachmg 
professIOn, you thtnk that, 10 the proVInces, some
what sImtlar endowments would procure compe
tent professors ?~I deCIdedly thmk so. 

3601. Can you gIve us the entire 1Ocome of 
the school, exclusIVe of the bUlldmgs, but m
oludmg the 900 1 ?-I thmk we have no ather 
source of mcome beSIdes the fee. and the 9001 

3602 But you charge 2 1 a year ror draw1Og? 
-Yes. 

3603 What would the extras come to ?-I 
find m the balance· sheet, In the year 1866, " cash 
receIved by the secretary, In the year 1866, 
6,4001." 

3604 That IS to say, exclusIve of the 9001 ? 
-Yes 

3605. Then the total receIpt of the school 
would be 7,3001 ?-Exactly. of course, part of 
thiS sum received hy the secretary conSISts of 
the payments of the boys made for books, and 
that money would be spent by the secret"ry m 
books. 

3606. Would you o~ect to put m the balance
sheet of the school ?-Not at all. 

360~ The schoolls excluslvely a day school, IS 
it ?-The regulatIons of the sohool regard It 8B 

excluSlvely a day school. 
3608. Do any of the masters take boarders 1_ 

Some of them do. 
3609. Is there any large number of pupus who 

board WIth the masters ?-Perhaps 35. not more. 
3610. Very lIttle over five per cent. of the 

whole ?-.J ust so. 
• 3611. Mr. Acland.] I gather that the scieD.t!fio 
mstructlon gIven Ul your6ohool1& almost entirely 
chemIcal ?-It lS, 

0.72. 

3Gl2. What IS the reason of that, IS the mastel Rev E • .A!. 
partIcularly fond of chew"try?- I beheve he Abbott, II: A 

had a great taste for chellllStry, but the chemIcal 
lessons are contmuallyaccompanted by refelenccs ~5 May 
to phYSIcal smenoes, and I beheve the master 1868. 
lays great stress on such references 

3613. We have been told by another WItness, 
who has emlDen tly dlstmgUlshed hlUlself as a 
chemISt, that he does not conslder chemIstry II< 

subject whIch could form a maID element In 
school teacbmg untIl a late peI~od lU lIfe ?-That 
IS commonly felt, I daresay, but I find that boys 
are exoeedlDgly mterested ID chemIstry, who take 
but httle mterest 10 claSSIcal studies or m anth
metIc, ,t saves sorue boys from complete Idle
ness 

3614 But have you reason to thtnk, from 
your own actual experience, that it IS {)esIrable 
to begm 'Hth chemIsty, and to exdude botany" 
or the general laws of matte~ and motlOn, me
chamcs, and so on, and If you have formed that 
o1>1Olon, IS It dehherately formed ?-Dehberately, 
you cannot expenmentahse m botany, and thtngs 
of that k1Od,.as you can m chemIStry. 

3615 Does that op'Dlon at all anse from youra 
bemg a London school? - Perhaps to soma 
extent It does. we are, of .course, dealmg With 
London 

3616 For dlustratmg the laws of matter and. 
motIon the apparatuB wonld be expensIve, IS that 
your reason, or do you gIve your op,mon as 
havmg matMely eome to the conclUSIon that the 
ordmary elementary subjects lU phySICS are not 
subjects BUIted for boys ?-l'he ~xpense of the 
apparatus would be one reasor:. 

3617 Has thIS system always Deen the sy.tem 
at your school ?~Always 

.3618 It IS a trailitIOu of the school "hlch IS, 
perhaps, hable to be re-considered under altered 
clrcJlIDstances 1- Yes, of course, lIke everythtng 
else. 

3619 In al'lthmehc, you mentIOned the se
quence of your arIthmetIcal subjects, and you m~ 
traduced the rnle ofthree befCille fractIous. You 
are ne doubt aware that there IS a dtfference of 
oplOlon as to the order m Whlclt those suhJects 
should be mtroduced, what IS your own oplmon 
upon that pOlnt?-My own op,mon lSI toot the 
rule of three ought not to come before fractlons. 

3620. But you might find It Inconvement to 
make an alteratIon?-Yes 

3621 You are aware that there 1& also a dt£. 
ference of OpInIOn \Hth regaril to the employ
ment of Eucltd as a first text-book 10 geometry? 
Yes 

3622 What IS your opimon on that subJect? 
-My oplDlOn IS, that the results of many of those 
who WISh to adopt the contmental system have 
been obwned at schools w her. the boys have 
not the same taste for mathematIcs as they have 
at the CIty of London School. I have been told 
by my fnend, the mathematlcal maaterat Rugby, 
that the proportIOn of the boys there who un,
derstand Euchd, IS very small 1Odeed. On the 
other hand, from my own experience as a pupl!. 
at the Clty of London School, and from the eJl;
penence of our mathematIcal master, who was 
also a puptl at the same scI!ool, I am led to be
heve that nothmg lIke ilie same proportlon 10 the 
City of London School ever felt any drlliculty 
in understandwg Eucltd. I also thtnk that 
the oontInental system does not afford the same 
lOgIcal irrumng as Euchd, but that Euclid 
ought to be supplemented by il!ssQns in geometri
cal drawmg 

-.A A. 2 3633. Are 



Rev B.A. 
.4I>"otl, M A 

!IsMay 
1868 

188 MINUTES OF EVIDENCE TAKEN BEFORE THB 

3623 Are you favourable to the Idea of pre
ceding the study of abstract geometry by the 
practice of geometrical drawmg ?-Yes 

3624 Lord Fredertck Caoend.sk.] You seem 
to think that the professioual school absorbs the 
greater part of the cost?-Yes 

3625 Is there any reason why the fees for that 
more expensive part of the educatIOn should not 
be a httle larger than those of the primary and 
middle sohools?-1 thmk they might be lU the 
case of the boys from WIthout who enter that 
school, but In the case of boys who come up 
to us from the middle school, It would be a most 
iDJlJnous step, for they arll the sons of the per
sons who care most about education, and who 
pluch themselves to keep theU' boys at Bchoola 
few years longer 

3626 Could not you overcome that ddliculty 
by havmg a number of exhIbItions or scholar
smps ?-Yes, that would effect the purpose to 
some extent. 

3627 Mr. AclandJ I understand you to say 
that you see no obJecnon, abstractedly, to the 
plan ot havmg the fees of the upper part of the 
school placed at the fair market value, WIth a 
conSiderable number of exhIbitIOns eLther for 
free edUCatIOn, or for educanon at redueed fees? 

, -That, I thmk, would be more just and expe
Chent than the present plan 

3628 Sir Charles Lanyon.' Do you nnd that 
there IS mu~h desire among those who enter the 
school for followmg up the sClentlnG educatIon 
which IS gtven there, I mean among the sons of 
foremen, and pupIls of that class 1-1 have no 
busmess to know who are the fathers of the 
boys, It does not come under my cogmzance, 
there are sons of tradesmen, and there may be 
sons of Rl"tlzans, or of profeSSIonal people, but I 
cannot dlstmgUlsh them m any way 

362il Generally, then, do you find any very great 
anxiety on the part of those entermg the school 
to follow up their SCIentIfic educatIOn rather than 
their claSSIcal educatIon ?-Yes, In the case of a 
great many of the boys 

3630 Do rou thmk that you have a suffiCIent 
amount of sclentmc educanon m your school1-
As long as we have our present master, I thmk so 

3631 Have 'you ever been able to follow up 
the hves of any of the pupus who, leavmg your 
school, have become profiCient m sClentmc know
ledge 1-Yes, to some extent, but sCIence was 
only made a regular subject m the CIty of Lon
don School about lIlne years ago, therefore, 
those who have been under the master for SClen
trllc mstruction, are still young men. Still, we 
have some who have already acmeved such Chs
tInctIon as ybung men can achieve, we had one 
old pupil (Mr Perkm, now F R.d ), who Invented 
a VIolet dye, and made hili fortune by tt, though 
that 18 only a manufactural success We have two 
who are assllltants to Dr Frankland, one III at the 
Royal School of Mmes, and one IS at the Royal 
Institution, and we have two assistant chemists 
at the Royal Arsenal at W oolwulh; we have a 
demonstrator of chelDlstry at KIng's College, 
and another who IS semor asSIStant chemIst to 
the Rivers COtnmlSSlon; these are all old pupils 
of the CIty of London School 

3632 Cha>rman] When vou said that the 
amount of tune devoted to science was sufficient 
WIth your present master~ I suppose you were 
alludmg to the very great ethclency of that 
master?-I was. 

3633 Mr M'Lagan.' Have you ever any 
pupils from the country f-SeveraI. 

3634. Do you know to what profeSSIon their 
tJarents belong ?-They are very often City mlln' 
oboys commg up to town '\\ Ilh their fathers; but 
It IS onlv by aCCident that 1 an~ve at any know
ledge of facts of that kind 

3635 You Said that you begau to .teach the 
elements of chemiStry when a boy Wll8 eight 
years old ?-Elght would he about the minimUm, 
" boy mIght be eIght years old. 

3636 .And 13 18 tbe average age of the boyl 
m the lowest diVISIon ?-I admIt no boy Into thaI 
diVISIon over 13 

36J7. Do you nnd that the youngest of thoSE 
children thoroughly undelstand what IS taught 1:<1 
them 1_ Whether cbtldren thoroughly understand 
what IS taught to them ID chemlBtry or any othm 
subJectl I should thmk very doubtful; but ] 
tbtnk that the study wakes them up. 

3638 Do you tbtnk that on~ effect of then 
pursumg tlus study, IS to enable them to get o~ 
better WJth theIr ordmsry studtes, such as read. 
lUg. wntlDg, aud Itrlthmetlc ?-Certalnly 

3639. Mr. Bazley] Have you any GermllJl 
and 1tahan classes?-We have German classes 
whIch ate not compulsory, but we have no 
Italian at all 

3640 Have you many puptls who soek to lean 
German?-W e have 120. 

3641 Are you awnre whether the young mel 
who leave you, go chleHy Into commerCIal hie 
-The large majority do go IDto commercUl 
hfe 

3642 How many leave your school annually 
-About 200 annually 

3643 You are not aware that your SClene 
teachlDg has any tmmedulte effect on thelrpUl 
SUits ID hie I suppose ?-On the contrary; I al 
aware of many cases In wh.ch the effect IS tracl 
able, I have Just gtven such Instances 

3644 Without expectmg that all the pupil 
shall become emment men, are theIr pursUIts 1 

after hfe much affected by the SCientific knOll 
ledge they acquIre at your school ?-1 should sa 
yes, deCIdedly, from such casual knowledge as 
have heen able to get. 

3645 Are you aware whether there III mue 
SCIence asSOCIated WIth commerce ?-CertRmly. 

3646 What branches of commerce should yo 
say were IdentIfied WIth SCIence 7-1 should sa 
bleacmng, breWing, soap-makmg, CAndle-maldn, 
workmg ID metal, and so fOl tho 

3647. You would not have many bleachers, 
brewers lU the CIty of London, I snppose, wi 
would need hIgh class sCientmc attamments?· 
That part of the SCIentific lUstructJon which COl 
cems the more practical of the arts and manl 
factures IS not the !ughest. 

3648. No doubt you can answer thIS quest!( 
sabsfactonly, talong the most emment of YOI 
pupus, are they the most successful ID the pu 
SUIts whIch they adopt In hie, I mean, takn 
your cleverest boys, IS that the case as II rule ? 
I should say, as a rule, It IS so 

3649 Mr Dixon J J understand you to 8& 

that the pupIls hke the SCIence teachmg bette., 
than the c1l1SSlcal teachmg ?-Some do, but some 
do not hke it at all. 

3650 But those who do hke It, hke It better 
than any other study?-Yes; very often -those 
who bke notmng else, bke the SCIence teacIrmg, 
and are made inilu.tnous by It. 

3651. What proportton of that total number 
of your pupils do you BIIppose like SClence?
The ldang 1B a tlung that I have nothmg to do 
Wlth; and the hkes and dtsbkee of boys can 

scarceJy 
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scarcely be estImated. But, as a mle, about one7 
tenth of the students are passIOnately fond of thif 
chemIcal mstructIon, and do not hke anythmg 
else. 

3652 Do you suppose you would also find a 
tenth of the pupIls passIOnately fond of the classICs? 
_Certamly 

3653 I Judge, from the tone of your eVIdence, 
that the number of boys passIonately fond of the 

"IllaSSICS would be larger than ihe number IIlf the 
boys passIOnately fond of SCIence, IS that so ?
In the hIghest school, where alone you can lIDs.
gme boys bemg passIonately fond of the clas!llcs, 
the number IS far larger In the mIddle school, 
where they are learmng only the mltIal part of 
Latm, I should say that the number of those who 
hke the sCIence mstructlon IS greater than the 
number of those who hke the Latm, but It 
vanes, at wlferent stages, m the course of the In
structIon gIven 

3654 What proportlon of your boys do you 
suppose are pasSlonately fond of mathematlcs ?
Tllere agam, I should say that the number IS 
larger m the mIddle school, certamly, the num
ber of tbose who are very fond of arithmetIc IS 
greater than those who are very fond of Latm. 
In the hIghest class, the number IS, If anythmg, 
greater of those who prefer the classICS But 
they are very nearly equal as between the clas
SICS and the mathematlcs 

3655. What number of hours m the week 
would be gIven to ClasSICS and to arIthmetIc, on 
an average, from the lowest school to the hIghest? 
.-!In the lowest class there IS no tlIDe gIven to 
the clasSICS 

3656 Do you thmk that Slnce a proportIon of 
one-tenth are pasSlonately fond of sClentlfic 
teachmg, It would be better to allow them to 
devote a larger amount of tIme to It 1-They do 
$0 very much at theIr own homes, that the tlIDe 
that IS given to sCience IS thus mcreased, but 
at the same tIme, I should lIke to see a regular 
course of mstructlon m phYSIcal geography, 
tunnmg right through the school, superIntended 
by the class masters, m order that they IDlght co
operate WIth the teachers of natural sCIence 

3657 So that they might have a lIttle of that 
teachmg which they lIke every day?-So far as 
class subJects are dalll subJects 

3658 Mr Akroyd J By whom IS the govern-' 
mg body of the CIty of London School con
stituted ?-The ~overmng body of the City of 
LOlldon School IS a commIttee whIch IS elected 
by the Common CouncIl of the City, and It IS 
supermtended by the ch8Jrman. 

3659. Of how many does that COIDmlttee 
consISt 1-0f about 37 

3660 The object whIch that comIDlttee have 
had m View, I presume has been to alford a ~ood 
Bound commerCial educatlon to the sons ot the 
cltlzens of London ?-It was orlgmally me~ely 
for the sons of OltlZens of London. 

3661 And at present the school IS open to all 
applIcants, IS It?-It 19 open to all applIcants 

3662. Is there any preference shown to the 
$Ons of freemen ?-There IS Q preference shown 
to the sons of freemen and householders 

3663 How IS that preference shown? - If 
theIr BOns rue qualIfied, I admit them before I 
take the BOns of any other apphcants 

3664 Suppose, for argument's sake, the applI
cattonB from the soW! of freemen should fill the 
school, you CQuld not take any others ?-Just 
so 

3665. Who is responSible for the currlOulum, 
0.~2 

which seems 80 admirably adapted fOI" Its pur- Rev E A 
pose, IS It framed by the commIttee or by the Abbott, M Ao 

master ?-The currIculum was ougmally framed 
by the committee, and It has been mowfied by 25 Muy 
the head master from time to tlIDe WIth theIr 186B. 
consent. 
, 3666 Have any recent chAnges been made 1-
The study of EnglIsh has receIved some slIght 
development. 

3667 When you say that you have paId more 
attentlon to the teachIng of the ,nnClples of 
chemIstry than to the teachmg 0 elementary 
mechanIcal draWIng, on what grounds do you 
make that preference?-I stated that the che
mistry was a compulsory part of the cours~ of 
study, and that the drawmg was not 

3668 Compulsory, masmuch as cheIDlStry IS 
part of the reCOgnIzed curriCulum of the school? 
-Yes 

3669 Do you teach polItical economy?-Not 
as a school subject. 

3670 Do you not think It is very essentIal 
that all youths engaged m busmess sheuld be 
tau~ht polItlcal economy 7-1 should hke to see 
It lUcluded, If It wele pOSSIble hereafter, among 
the subjects of the school teachmg 

3671 You thmk It would be a great advantage 
to lads mtended for bUSiness pursuits ?-Cer
taIniy, If It could be mcluded lU the school 
routlne 

3672 Mr Aclana] And lU the school learn
mg also ?-And m the schoollearnmg also 

3673 Chawman ] You stated that your teach
mg was tested by the exammatIons of the Depart
ment of SCIence and Art at South Kensmgton ? 
-Yes 

3674. In what subjects have your pupils been 
most successful ?-I have here a hst of the dIS
tInctIons whIM they have obtamed, and I see 
they have taken dIStinctlons in almost all sub
Jects, m morgamc chemIStry the numbe~ of can
wdates IS far greater than for any other subJect 

3675 Have they been successfulm geometry 1 
-There are cases m wInch they have got pnzes 
for geometrical drawmg 

3676 Have they stood for 6X8JIl1llatlon m 
theoretIcal or apphed mechamcs ?-Yes 

3677 Are those subJects mcluded ~our 
mathematIcal teachmg?-Yes )<' \ 

3678 TheoretIcal and apphed mechamcs fo\m 
part of your course m the hIgher wvmon of 
your school ?-They do 

3679 In fact, however, you have no techmcal 
mstructIon ?-Not unless you choose to call that 
part of chemIstry techmcal, WhIM relates to 
manufactural processes 

3680 That would be Simply lDcldenta} to the 
general course ?-Yes 

3681' Mr IJ eland] Do you teach book-keep-
109 as a speCial subject ?-It IS a part of the 
general mstructlOn In the mIddle dIVISion of the 
sMool 

368:1 Is that taught because It IS demanded, 
or rather because It IS thought a good thmg by 
the teachers ?-I thmk there IS rather a demand 
for It at present on the part of the parents 

3683. Is It your experIence that boys who 
have been taught arlthmetlc thorougbly wen. 
and theIr way in book-keepmg as It general rule, 
without havmg receIved BpecW lDstructlon lD It 
at Bchool?-W Ith regard to our own school, all 
the pU.(lIls do have mstructlon lD book-keepmg, 
but It IS hard to say whether they find it useful 
m theIr experience afterwards. 

3684. Challman] Have you power, as the 
AA 3 head 
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Rev. E A. head tnaster of the .school, to alter 1ts curnculum2 
AM.fl, ...... -1 could modIfy .. nd somewh .. t develope th .. t 

-1\,- wmch IS In eXIstence, a.nd of course It IS hard to 
25 8f ~v disllIlgUlSh between development a.nd crea.tJ.on, 
I but 1 should 880y that 1 have not power, maten

aJly. to alter the curnculum by omlttmg what IS 
already taught, or msening what 18 ill no way 
taught 

3685 Have .. ny matenal chan~es been made 
m the course of mstructJ.on, Within your know
ledge?-Withm mJ knowledge nme years ago, 
chenustry, from bemg voluntary, was made com
pulsory 

3686. And that is the ouly chauge of Import
.. uce made WIthIn your knowledge, IS It?-The 
study of EnglISh has been made .. claas subject, 
from bemg orlgmaJly a voluntary subject, cou
fined to two or three ca.nrudates m each class 
who Wished to compete for the pnze 

3687 What IS the uumber of hours devoted 
to instructIou m mathematIcs In the Inghest 
s .. hool ?-Iu th~ hIghest class, 91 hours .. week 

3688. Mr ..!.Leland.] Out of how many?-Out 
of 30. 

3689 Cltazrman] And In the hIghest class of 
the nuddle school, how many ?-About eIght 01' 
nmehours 

3G90. Would that roclude anthmehc 2-1t 
lIVould rocIude Buch arIthmetic as would be done 
in the hIghest class of the mIddle school. 

3691. Do y01ll. thInk 1t would be posBlble to 
Increase the amount of sCIentUic instructIon lD 

the upper classes of the mIddle school and m the 
hIghest school, WIthout mterfenng preJud~k 
"nth the other subjects taught 2-1 do not 
It would be pos81ble to do so In the hIghest 
school In the IDJddle school, If you were to 
confine yourself to that class In w hlch the boys 
leave for business, 1 thInk the study of the 
natural SCIences nught wtth advantage have more 
time devot.ed to Jt.. 

3692 You mea.n WIth advantage to the gene
ral trwning of such boys leavmg at 16 yellirs of 
age for buslUess purSU1ts 1-Yes. 

3693 But lU the upper class, you thmk the 
traming glveu to the boys now is mare advan
tageous to them than it would be If you were to 
suppress any part of thell' sturues lU order to gIve 
more tune to smence ?-1 do. 

3694 Mr • .dcland.l Ha.ve you found any great 
disadvantage result ttom postpomug the study 
of the clasSICS to a later penod thau IS usual In 
other schools ?-If It were WIshed that .. n our 
pupus should go to CambrIdge or Oxford, I 
should say yes, but WIth a new to an enJoyable 
and useful knowledge of the ciasS1C8, 1 should say 
not 

3695 Do you tlunk that the general course of 
'your early traunng In anthmetJc and. mathe
matlcs, wwch are the mam objects, to~ether WIth 
.the EnglIsh taught., puts your boys lU a favour
able state for acqmnng a knowledge of Greek 
and. LatIn more rapIdly afterwards?-Y es. 

3696. And in .. .state for acqu1l'lng that know
ledge more thoroughly and sohdly, perhapB 2-
Yes, a more lIterary knowledge of the la.ngnages 
1& lLCqUU'ed, I tlnnk. under such CIrCumstances 
I am bound to Bay, that boys have not that com
plete knowledge Offorms and mmute detrul wwch 
may pel:haps be found ill. schools where the boys 
do little but classics. 

3697. My questJ()n had refereuce ta the object 
of thlB C0Ulmlttee, namely. the ~eneral edncatJon 
of young men intended for b1ll.BlUess, and not the 
preparation of young men intended for the UUl-

verBltJes , In that Vlew. you would say that there 
18 no detrunent in the postponement of winch 
we have been speakmg ?-N one whatever. 

3698 And perhaps some advantage?-Yes, 
hoys come to me, knowmg more Greek after .. 
year's ulstrucbon, tha.n they know LatlU after 
three years' InstructIon ' 

3699 Clla.rman. ] Would you say that .. boy 
Iea\'lng your school .. t 16, or a boy leaVIng a good 
grammar school at 16, would have a more crIb~ 
knowledge of the EnglIsh la.nguage and htera.
ture ?-As far as my experIence of good gram
mar schools goes, .. ud th .. t 18 by no means great, 
1 should be disposed to g,ve the preferenoe to my 
own boys. , 

3700. Mr Aeland] You are aware that in 
the general ihv1810n Of schools proposed by the 
Schools InqUIry CommISSIon, the sohools are ih
nded lUto three grades, should lOU be rusposed 
to dra" any broad lIne of distInctIon bet" een the 
kmd of edncatwn desll'a.ble for bOYB In the seaoud 
grade of scholl1B. that 18 to 88oy, bOyd lcavmg 
school for bUslDess at 16 years Of age, and the, 
trammg of ths same boys up to 16 yelld's of age, 
on the suppru!ltJon tha.t they wereJowg to oon
hnue at school up to 18 years age ?-IC 1 
wanted a sou of lIllUe to go to .. ulllverslty, 1 
should like to aee h1ln ~o through the same course 
of lUBtrUCtloD. III EuglIsh and natural SCience that 
he would have to go through If he were leavmg 
school for bUSIness lilt 16 years of age. 

371>1. Then, BUppoSlUg a boy were mtended to 
go roto busmess at 16 years of age, would you. 
put bnn through prec18ely the 880me COUrse up to 
16 years of a&"e as a boy who WSB gOIng lUto a 
learned profeSSIon, or to one of the old umver
Slues 1-1 should not thInk of puttuIlf him 
through the oourse whIch IS now reco~ed as 
the proper preparatIon for the umverslbes 

3702. Chmrman.] Taktng, then, an ideal sys
tem of education, up to 18 or 19 years of age. 
would you, m the case of a boy who was to leave 
at 16. put hIm through the same course as those 
boys who were to remwn up to 19, would pur
sue np to 16 years of age 1-1 sho.dd thmk so. 

8703. Mr • .dcland] It has been suggested 
to th,S CommIttee that it IS demable to have 
schools "}?emally set up lU the manufacturing 
rustncts, In whIch smence should be the prInCIpal 
basIS of the educahou, and that those schools 
should be dIfferent and apart from school. of II 
more general uature, you would not agree with 
that suggestIon ?-1\ 0, certwuly not I would 
have specIal tachmcal schools for boys who had 
left at 16 

3704. But my questIOn was not confined to 
boys who were to leave at lb, but was ra1her 
chrected to th18 Supposmg the boys to be edu
cated together up to 16, woUld It, m your oplmon, 
be de81rahle fOr those who go roto mannfaLtures, 
to have schools of the first grade equal In BOL'lIL1 
P081tJon to the first clsss grammar schools of the 
land, Duly makIng SCIence the pnncipaJ basIS of 
the teachmg gtven ?-1 would have special tech~ 
meal schools for boys above 16 years of age. r 
wouid let them go on WIth .. BOund, broad, gene
ral educatIOD. up to 16 ; and then, If they wanted 
ta go roto any special purswt, 1 would have 
speCJal schools, at whIch they onght enter for 
specml sturuea from 16 llJ'wards. 

8705. Would yon rustmgwal1 those two kmds 
of schools ro tlus way, that Greek would enter 
mto the course at one school, and a greatsr 
amount of science into the other, whde Latin 
should be common to both ?-Yea. 

3706. Chawman.] 
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3706 ChaIrman J Is there anything you wlBh 
to add to your eVIdence ?-Suppose our endow
ment, whlCh amounts, takmg the Interest of the 
20,000 I and the bwldlng and the cost of maIn
tenauce, to 2,1001, were taken away, we should 
need to Increase our fee from 9 1 to 13 I , on the 
81lpposltlon of our havmg 600 boys, and to 
12 1 108 on the supposl1lon of our havmg 650 
boys. Tins does not Include the value of the 
Slte, whICh would cause a very matenal addltlon 
to the cost of the educatIon 

3707 Mr Aeland] But de you not thmk that, 
in order to gIve It thoroughly adequate remunera
tIpn to the masters, you would reqUIre a Ingher 
fee than that ?-Decldedly hIgher. 

3708 ChaIrman] But at the present market 
value of tUItIon, you trunk It could be done at 
these figures?-Yee, WIth the addltion Just men
tIoned 

3709 Mr Aeland] But does not that market 
value carry true condItIon along WIth It that It IS 
dlllicult to retam the servIces of a powerful 
master unless he has other opportumtIes of earn
lUg an mcome beSIdes those which the school 
offers?-I thmk so; 

3710 And to that extent the school suffers by 
haVIng a tIred man to do Its work ?-It must 
suffer 

\ 
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BERNHARD SAMUELSON, ESQ., IN THE CHAIn. 

The Rev. Canon MOSELEY, called m, and Exaullned. 

Rev.Canon fi 3711 ChaIrman} You are one of the CouncIl 3718. Atwhattlme did thIs conver81ontakel 
Mosek, or Mtlltary Education, I beheve ?-I am plilce ?-In 1856 
i8 May 3712 You were formerly one of the Inspec- 3719. Did the school at once :611 88 a trade 
1868. tors of Schools, were you not?-Yes school?-No, 1 thmk our first number was' 

3713 And you were one of the founders of about 32. ~'I 
the Bristol Trade School, I beheve ?_I was one 0 37~0-~ ~owd 'f.any have you at present? 
of the founders of the Department of SCIence and ne un re an 01 ty. 
Art at Km 's College, and the founde~ of the 3723 And what were the declared objects 0 

Bnstol Tra~e Scholll, In th18 sense, that I :6rst the school at the time of Its foundatlon?-The 
proposed It. I asked the conumttee to convert the declared objects of the school wei e to teach the 
school mto a trade school, lind got their sanction boys what IS called mduEtnM SCIence, sCience as ' 
That IS the only way In whICh I cnll myeelf its applied to mdustrlM pursUits, 8S I stated m the 
founder I ilid not prOVide the funds for It. :6rst report wruch 1 made to the Committee, In 

whIch 1 rroposed the establishment of 8uch 0. 
3714. By the SCIence and Art Department at school ascertamed from the directorY' what 

KlDg's College, you mean the apphed SCience trades or manufactures were camed on lD BrIstol 
Departm~nt, do you not ?-Yes of a 8C1entific character, or winch admItted of 

3715 What was the nature of the BrIstol the apphcation of $elence wIth advantage; in 
Trade School before It became a trade school?- that report, I clasSified those pursUIts, and 
It was a National School, a Bell's School for the told the supporters of the school that boys tn
poor of :Snstol In those days natIonM schools tended for such pursuIts would denve very great 
were founded not as parochIal scbools, j)Ut m the bene:6t from knowin~ the sciences connected 
case of large towns and CItIes tIley wele founded WIth them. Those SCIences came under cerio.lD 
for the poor of all the panshes of the town or CIty genernl classes; each class of sCIences would be J 
collectively Trus was a school so established at apphcable perhaps to many trades. The Idea' 
:Snstol, and It served the J>urpose of a central was to make the school a scboolm whIch those lIi::i 
national school for the whole CIty, for 41 years. dusmal SCIences were carefully. Inbonously, and', 
Then the parochIal system came mto vogue and thoroughly taught, as far a. they could be carrIed I 
every pansh began to get Its own school: A (It was Imp0881ble that they could go very far). 
system of depletion then went on whIch ended BOY8 were accustomed to learn Latin ID the old 
in reduclDg tlie central national schools to a very ~ammar 8chools, and we wanted to brlU~ sCIence 
small number of hoys and gnls In that state mto the place formerly occupIed by Latin One 
of exhaustion I found thIS school, and I pro- of the arguments I used was, lDdeed, trus the 
posed to the commIttee of management to con- teachmg of Latin, carned as far as It formerly was 
vert It lDto a trade school, or mdustrml sCIence m grammar 8chools, was an extraordlDary educs.
school, and they were good enough to consent to tlonM feat. The fact that so much was able to be 
that proposItion I got together a meetmg of the taughtm classics, lind taught well,madett probable 
friends and supporters of the school, and B18hop that a great deal of sCIence might be well taught, 
Monk, the BIshop of Gloucester and Bnstol, pre- and we thought even that very much less oflabour 
SIded at that meetmg. and so we estabhshed what and dJhgenee on the part of the boys would be 
we ea.lled a DIocesan Trade School, for It was needed for the purpose of acqull'lng" thoroughly 
lDlposslble to Mter the church charact\:r of the BOund knowledge of the elements of the mdul!
school, even If we had WIshed It, wruch we ilid tnM8CIenceB than was neeessary to teach them the 
not, moreover, the suhscnbers to the ongmal clasSICS In former days It was a 8ubstitutIon of 
nationM school were ... ood enough to go on WIth one thmg for another, WIth the heltef that as muc~ 
their subscnptions to the trade Bchool and many as was acrueved m the one case might be achieved 
of them still remD.ln subscnbers to th~ amount of m the other. If the CommIttee ask me to eta 
60 1 a year. the prtDCIpal cause of the 8Ucce!S of that school, 

3716 It Ch h h l? Y should say It was that It eamed out the Idea 0(, 
• 18 now a urc sc 00 - as. teachmg SCIence as thoroughly as the elD.88ICB were 

\ 3717 Has It 0. Conscience ClauseP-No, no formerly taught 
, Conscience Clause; but we do m tllSt Church 3724. Then you not only changed the subjects 
• \ sChOOl1at 18 done m other Church schools; we taught, but YOll n.lso elevated the grade of the 

\ respect e consCIentIous scmples of the parents school?-It was mtended to be another kind of 
of the p ptls; we do that under no compul- school; It was not tntended for the same elas, of 

n, but,) as It 18 done m almost all Church puptle as went to It before It was mtended fOr 
sc ls, fro~ t!Jw'coD8C1entIous conVletions of the the 8OD8 of the rugher arbficer class, and the small 
man rs '\ tradellll\D.ll class. 

3725. As 



SELECT COMMITTEE Olf SCIENTIFIC INSTRUOTION. 193 

3125 • .As dIstmgulshed from the cluldren of 
labourers and poor artificers, for whom the older 
school was deSIgned 1-Yes, our difficulty lay m 
loducm(?: the commIttee and subscnbers to make 
thIS SOCIal change 

3726 Has that change, however, m fact taken 
place ?-Yes; tha.t IS to say, the SOCIal conOOtlon 
of the boys has n>en from the orOOnary class of 
artificers to the first class of artificers, takmg ID 

the httle tradesmen class, and warehousemen, and 
overseers, and clerks; the class between the work~ 
109 class and what would strIctly be descnbed as 
the mIddle class. These may be descnbed as the 
natural leaders of the workmg classes 

3727. Along WIth that change has a change 
also taken place m ilie average age and the 
maxlIDum age of the boys at the scbool ?-SQme 
change, no doubt, has taken place ID iliose re
spects, the boys generally remam tul 14 or 15 
years of age, though some of them go away 
before. In the national schools boys dId not 
formerly stay unW that age, nor do they now, 
the ages up to whIch chIldren remalD ID the na
tIOnal schools are dlmlDlshmg every year 

3728. Do you conSIder the more advanced age 
of the boysis a necessary element In ilie success 
of the school ?-Certaluly, we could not have 
done what we have If ilie boys had been a year, 
or a year and a-half, or two years younger 

3729. Could you, ID that case, have aclueved 
any result worth havlDg ?-Scarcely, but pro
bably Mr. Coomber will be able to speak better 
to that subJect Some of those boys at 11 or 12 
years of age answer at the exammatlOns 10 a 
wonderful way, but I thInk, 'probably, boys In 
general would not retam In after-lIfe knowledge 
whIch they had acqUIred at that age I need not 
say It IS one tlung to communIcate knowledge to 
children at that tender age, and qUIte another 
thmg to reckon on the chances of cluldren re
tammg any useful part of It a few years· after
wards, any member of the Comnllttee tlunkmg 
for a moment of hIS own chIld would readuy un
derstand how httle probabilIty there would be of 
a cluld of 10 or 11, who had been taught 
sometlung of chemIStry, retammg mucl1 of hIS 
knowledge If he were almost lIumedlu.tely after
wards turned out Into the hard busmess of bfe 
• 3730 Do you require any amount of prunary 
Instrl1ctlon before you receIve boys lOto the 
trade sohoolY- Yes, we reqUIre them to be 
well Instructed m reaOOng, wrltmg, and anth. 
metlo; that IS our rule, and I beheve It IS pretty 
stnctly carried out, but stJll they are not 80 
wellmstructed 10 those matters as would be ne
cessary If their mstructlon stopped there, If 
they receIved no more lDstructlon m those snb. 
~ects than iliey possess when iliey come to Uil, It 
IS probable that when ilielr sClentlfio mstrue
tlon was completed ili ey would leave scl1oollm
perfeotly educated. we therefore keep np iliat 
I..md of mstructlon. In the lower clasi!es of the 
school ilie, are taught notlung else, or very httle 
else than those elementary ma.tters, and ilien ilie 
SClenoe IS taught ID the class above 

3i31. Your sohool mcludes a preparatory 
school to correot the deficlenoles of the elemen
tary educatlon of ilie pupus ?-To carry It on 
fUlther. 'Ve look upon It m tins way, iliat an 
educ&tlon proper for the sons of tradesmen and 
/?ersons m meohaUlcal 0l?eratlons has two SIdes I 
tirst of all, there IS the SCIence and art SIde, w moh 
has reference to ilie artlcles whIch II trade8ll1llll 
produces, and the methods of Ius mdustry. and 
ilien there IS the commercull SIde Of course, wlili 

C.72. 

regard to the commerCIal and mercantu\!' purposes 
of hIs trade the tradesman's son has to be Ilducated, 
but lutherto the teachmg gIven to such boys has 
entIrely neglected the sCIence and art SIde Onr 
school corrects iliat defiCIency, and deals WIth 
botb, though Its prllDRry obJect relates to" the 
sCIence and art SIde 

J732. You are speaklDg now of ordmary com
merCIal schools ?-Yes , our obJect was to correct 
ilie defiCIency whIch IS apparent 10 those schools. 
I take It iliat our boys resemble In SOCial pOSItion 
and general characterIstics boys who are tralOed. 
m ilie orOOnary pnvate commercIal schools of the 
lower class 10 tlus country 

3733 But the education whIch you gIve them 
IS far supenor to iliat whIch they would receIVe 
m such schools ?-Far superIOr, for 10 those 
schools ouly the commerCIal SIde 6f their educa.-. 
tlon would bc t.onched, whareas in our school 
both SIdes are dealt WIth. 

3734. I suppose boys would remam In such 
pnvate commerCIal schools till abont 15 yeara 
of age, Just as they do m your own schllol ? ...... 
Yes, I should tlunk so 

3735 Do you find that the SCIentIfic Instruc
tion whIch you gIve those boys forms many 
wayan lIDpedlment to theIr obtammg the orOO
nary commerCIal mstructlon whIch IS also neces. 
sany for tlaelr educatlon?-We certalnly othmk 
not 1 but Mr Coomber wul answer that questIOn 
more fully than I could. 

3736. 1 behev~ you have gIven consIderable 
attention to the subJect of mstructlon Ul sCIence 
for the mdustnal classes, whIch 18 the question 
that has been referred to thiS Commlttee?-Yes. 

3737 The CommIttee would be glad to heal!' 
from you, as conCIsely as pOSSIble, any btatement 
whICh you may have to offer on that subJect?
WIth regard to ilie teachmg of sCience to the 
mdustrJaI classes, I thmk there IS olle great dIS
tinctIOn to be made as It respects the kind of 
sCIence to be taught to them, ilie kind even of 
apphed sCIence winch IS to be taught to them, 
tlJele IS a ~reat deal of apphed sCIence wluch 18 

not IDdustrial SCIence, and I tlunk the sClentdic 
mstructlOn to be given to those classes should be 
dIstinctively what mIght be called mdustnal 
SCIence, I meau, of course, sCIence m Its appli
catIOn to IDdustry, but always Wlili t1us kmd of 
provISo attached, namely, that we must, m the 
first place, take mto conSIderatIOn all ilie conOO
tiona under whIch the mdustry IS conducted, and, 
m ilie next place, see that the teachmg has reJ 

ference to useful results The first of these 
makes a great separatlon as to the subJects to be 
taught There IS a large class of applIed 
SClences taught m the U Dlversltles and else
where, III the teaclung of whICh account IS 
not ~n of these conOOtlons, they are not 
apphed to any lOdustry, or If they are, all ilie 
conOOtlons of ilie IDdustry are not taken mto 
account, so that the results arnved at are not use
ful results I mIght mstance mechaUlcs 10 the 
teachmg of wluch frIctIOn IS not taken mto ac
count. In that kmd of teaclung all boOOes are 
assumed to be perfectly smooth, iliat 18 an 1IDa
gmary state of t1ungs, for no boOOes are smooth 
Results so obtamed are, therefore, apphcable to 
DO mdustry whatever. That m wluch the un ..... 
gmary case chff'ers from the actual one IS, In pomt 
of fact, iliat In whIch ilie mterests of mdustry 
are cluefly concerned. The lIDagmary sCIence 
leaves out all the mdustrial part. Another fault 
that iliey, have IS, that iliey do not consIder that 
question of usefulness; ilie students- m mechaUlcs 
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Bre occupied in solving UDagIDlIr'Y cases and pro
blelnt!whlch, when theyare solved, have nodlrect 
practical utihty; but Industnal science is that 
j<md of sCIence wruch takes Inw account all the 
conditIOns of the Industry to whlCh the lIC!enC8 IS 
apphed, and which seeks useful appltcahons, Rlld 
only useful apphcatlona. 

8738. Do you think it is possible to teach in
dustnaillCIence succesafully WIthout haVln~ pre
viously taught a certain amount of pure SCience, 
for Instance, as In mechanICS, where fnctaon 
'Would be left ontof aceount?-The quemon of 
friction would 110t present Itself 1Il teaching the 
elements of pure sCience. Whenever 1t presets It,. 
self, It ought to be taken into account It presents 
itself In all cases of the equilibnum of bodies m 
contact, or of their motion on one another I thInk 
it is necessary to know some few pnnClples of pure 
mechamcs as the foundation of mdustrml me
chamcs, but then they are very elementary pnn
clples Indeed; almost all the useful apphcataons 
whIch anse in industrial mechanICS are apphca
tiens of the very elements of pnre SCIence Per
haps I may take the very case whICh the Chmr
man haa referred to as an illustration Gf what I 
mean, the question of frlCtiOU IS at once brought 
into the domam of .,ery elementary geometry 
and very elementlj,ry mechaniCS, by oonslderlng 
that the reSIStance of a surface 10 'Dot ~ 1'881stance 
wmch is, 811 it is usually assumed to be, normal or 
perpenwcular to the 8urface, but It IS a TeSlBtance 
exerted, only, WIthin a certaIn angle to the 
normal, 'WhIch is called the hmltmg angle of re
sistance; If you take It IB that way, it IS qUlte 811 
ellllY to work any problem mtroaUClJlg the oonw. 
tIon of frictIOn as It IS to work a slUltlar problem, 
exclusive of frIctIon; anyone who took :the 
trouble to consider the study oflndustrIal SCIence 
in thIS relation would at once see that We 
could 110t, 1 thmk, eay that the U DlverBltles 

- 'Would Yield this lnstructlon In mdustnalsCIence ; 
1 thmk It mnst be made a separate study for the 
purposes thiS Conlllllttee has In View, and a great 
'many expedIents of slmyhfir,atIGn must be 
ooo:{'ted In teachmg It. I may, perhaps, take 
an lllustration of the kmd of Blmphficatlon I 
mean, from a great pnnClple of mechamcs; 1t IS 
the prmCIple of the parallelogram of pressures, 
whIch 18 usually proved In a very cheary and 
elaborate manner, but It may be proved wrectly 
1>y experiment to boys In an elementary school, 
eo that no boy could fail to understand the proof 
of 1t. I would !?,"?"e in the same manner that 
other great prinCIple, the equalIty of moments, 
by experiment; and WIth those two prinCIples, 
WIth the centre of graVIty proved also, and illus
trated by expenment, and that condItion of the 
hmltm~ angle of reSIstance m place of assummg 
the reSIStance to act at a right angle to'the Sill'

face, you have all the pnnclples you want for 
• -very great number of industrIal apphcatlona. 
The bUSiness of teachmg mduotrIal SCIence, as far 
as mechanIcs are concerned, consists m a vast 
number of apphcations of a very few elementary 
pnnCIples, and those few elementary prlDClples 
are capable of being taught by expenment, at 
least a good many pf them are, and of being ap
Jlhed by the method of geometrical drawmg; 
mstead of solving the problems by tngonometry 
88 is done m the U UlVer/I1tIes, they mIght be 
solved by ordInary geometrIcal eonstrnctJ.on With 
the seale and compasses 'Wltlt 'qlUte euffiClent 
aoonracy for all practacal purposes. 

3739. What wonld lOU say applying that more 
especially to the teaching of geometry 1-1 should 

say that practical geometry is a tlung w hleb you 
want; 1 have been $pealung of ilie lIClence of 
statIcs speCIally as appltcable to oonstruet.on 
generally; every builder oUl!'ht to be fannuM' 
WIth those three or four principles; he eu~ht t9 
be able to work a problem in the apphcatIon <If 
those pnnelplea by means of the scale and com
passes. Thetl we come to another great claas of 
skilled workmen, that of mechanIcal engmeera. 
One kind of SCIentIfic teacmng wmch they spe
CIally req1l1re 18 the teachmg of what is called 
the theory of tDOrA, It 18 a most wonderful thIng 
that that subJeot 18 .P httle koown or taught III 
thIs country; ItiS the foundation of the mdustrIal 
teachmg Of mechanICS III France, but _reely 
to be found m our Umvcrl!lty books; 1t IS ex
tremely elementllroy III Its nature, and It may be 
tought m Its first steps Without any mathematics 
beyond anthmetlc, JUlt aa ..,latloe may be taught 
hy the method of constructIon With a scale and 
compasses 'WIthout any trigonometry. 

8140. Chairman.] Will you state what you 
mean by the theory of 'Work P-Werk 18 the 
umon of pressure a.nd motion; a columa bears a 
weIght on its summIt for yeara, aad It never 
works, because, although It austaIn. a pressure, 
that preseure 18 not overcome; there J.t I,ressure 
but 1lG motion; but.r that column moved up 
contmual1y. It wonld b. constantly working, 
because there would be in that caae a umon of 
motion With pressure. The UUlt of work 18 the 
pressure .of one pound overcome through a foot 
of epace, 80 thl\t If a. weIght of 600 Ibs. were 
moved up 10 feet, there would be 6,000 units of 
work done. Work is what 18 bemg done by the 
steam OIl the pistol!. of a lteanl-engme contmually; 
there ,s a preesure being constantly exerted 
through a space Taking the quemon of fllel 
&gain, there 1/1 a certam quantity of work, a cer
tam number of umt. 01 'Work, which would be 
'Y'elded by a bushel of coaln It did Its utmost and 
best, so that calCUlationS of work to be done &r8 
also calculatIOns of the consumption of fuel to do It. 
Work, In fact, 18 that element III mechanICs whIch 
costs money, because 1t costs fuel, or 1t costa 
auimailaboul, of whreh each anuual will do emIy 
~ certIl1n number of umts per hour on the av.rage 
and under given conwtIons. Work ,18 al.o thaI 
form of furce under whIch It is directly COllVer· 
tlble mto heat. So many uruts of work exactly, 
'VIZ, 772, are nl1cesss.ry to rIl1se lib, of watel 
one degree of temperature, and con.ersely lib. 
of water, rB18ed one degree of temperature, yreld, 
by expansion that number of nnlta of work, 
neIther more nor less. Tlus enables UI to tell 
how mnch work an en~ne ought to do by the 
evaporation of a certain quantIty of water, be
cause we know the heat expended. A macmlle lB 

notbmg but an expewent for the tral18lll1881OU oj 
'Work from ORe POint, where the work 18 recetved, tc 
the other drlFerent POints where the mechanical pro
ducts of the machine are Jlelded.. All this 'Worl! 
would 1\:0 through the machIne as water goes from 8 

reservOir through eondUJte to supply a great City, 
without wastmg any, .r It were nut for the frIctIon 
of the rubbmg surfacee. AU these thtngs could 
be taught to boys, and they wonld be able tc 
ealcnlate the horse-power of &nfPBes, and knowm@ 
how much 'Was lost by the frICtlon of the engme, 
they would be able m that way to eakWate 
what quantity: of 'Work mWlt be done on thl 
piston, and wbat amount of coal mnst be con
anmed, to ,..eId anT grren mechamcal Teault 
That IS the kInd of instrUctWn to wh.Ulh I hav, 
been refemng. 

3741. You 
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3741. Y GU are of oourse aware tbt. every 
educated engllteer 1& rBJDlIllLr wUh ca1cwatlon& of 
tins nature m h .. professlOn; what you weuld ltlIIh 

lilt I suppose w, that It should be taught at school 
mefore he entered the workshop?-I have only' 
been dealmg WIth the elements of It; some few oE 
those elements are uuderstood by every mteIhgent 
engmeer, but not by any means all The subJect 
IS an exteDBlve one all. winch varroue systematIC 
treatises ha.ve be"" wrlttem.. In Its further stages 
the applicatlOns of the theory of work are not un~ 
derstood ordmarll y by practical engineers; fou 
Instance, they do not I thmk understand gene
rally the prllJClpal of the IndIcator-,hagram, 
although they may know how to Wle lit (workIng 
m the dark), or the workIng Cl>f steam-engmeer 
eKpIi'l1S1vely, or the accumulntxonofwork. I have 
met Wlth remarkable IgIlorance on these subJects. 
I have met WIth the ease of a practIcal engmeer 
of emIne11Ce who was cUrIou.aly Igl1ora11t of thIngs 
whIch he should, have knOW1I, the explanatIon ali 
whlch WM to be found m the, theory of work, and 
I have met wlth the same Ignorance m very dlB
tmgUlshed mathemailCllODs 

3742 I suppose that would g0 to show that the 
U DIversltIea would not be the best pOSSIble mstJ.
tIIItxons for traUlilng teachers for mdustn&l achools~ 
-I certsanly thmk not; I halVe the behef that 
yau must put somethmg between the Un~verSI
ties and thluudustnal schools.. I thxnk It 111 very 
lIDportant that a theoretlcal knowledge of work 
should be developed; It is the great llldU/!trlal 
eClentJ.fie knowledge whrel. is proper to the engt
neer, and eveB to the VIllage blacksmIth, who 18 

now psssmg mto. the vlllage engmeer I will 
gtve the CommIttee an 8Xalimple oli III defietency 
of theoretIcal knowledge on the part of II prac
tICal engmeer, whIch IlII.lght, If not m tina case 
iIn others, have mvolvecf important eeOl'lODlloal 
results. There WM a eerwn engme whxch was 
kept at work by means, of steam fronr II !Iteam
pipe cooong frCl>m II bOIler, and the questIon w..., 
wht was the pressure of the steam on the Jillston 
when the engt!llle. W8$ tummg WLth a uDlform 
velOCIty. lie apphed a steam-guage In the ptpe 
pretty neOll' the place 11' h~e, the I Dlleilon WOI:ked, 
and he argued that the press1ll'e, 0 the steam on 
,tho pIston mast be essentmlly the slmle lIS that 
shown m the pIpe by the steam-guage, whlltever 
mIght be the resIStance From th,S, If It were 
true, It would follow that more work mIght be 
done on one SIde of the Plston by the steam that 
was expended on the other mde on the res18tance 
WIthout aceeleratJlDgthe, moUon. Tiuana dIreetly 
contrary to the theory of work 

3743. But you are aware that the diagrams of 
work m steam-engmes are not. umally taken in 
that way?-J ust so. but thIS WalJ not by a dIa
gram, it 11'"" III case of a kmd of rotary engme, 
from whIch a dIagram could not have been ob
tamed 

3744. Perhaps thxB gentleman had no better 
'means of escertalmn~ what he wanteil to know 
than by appraxlmation ?-If he !!.adi had this 
taught h:uni at scbool hit would hlllVf1 known. 

3745 Will;roll now kmdly cannnne what you 
were saYIng Wl'th rega,-d to the formwtxOll ef m
duStrlul schools j\.,-W,th 8i VIew to ereatxng 
echool. of thur kInd" the Ilrst step must, m my 
0p'Ulon, 'be to tram the teachers. 

8746 Have ¥CIIIl formed! any Bcheme of a ge
l1eraJ. 01 gaDlzatiO)l fur tha pur})ose af _nce 
teachInl/." III thxs country, alwaYIf keeplng In VIew 
lts apphcauon to mdustnaJ. pnrsu1l;a?~ Yes, I 
thmk the first thmg you have til do> ia to. make 8i 

1>.72. 

nOl1IDal scboCill, or .. tralDmg s<:hool fOl' the teachers_ 
I thmk that yonr students at the lDdustn&l 1101'-0 
mal school w(luld be best drawn from the ordI
nary normal Bchools of the country, and thall 
they should IDe those> !lung men who have shown. 
a taste fcr SCIence m those schools They would 
then kave had great experIence. as ordInary 
tea.ehersfrom a.n early perIod of theIr h ves, and they 
would have gxven attenuon to teachmg as an art_ 
BesIdes that, when they left the mdustrla1 nor
mal school, they would have receIved speCIal 
Ulstructxon m scrence, and In the art of teach1Dg! 
SCIence. For such a school must teach the. 
teachmg of mdu.trIal SCIence, as well as the 
$CI8DCe Itself Yeu w0uld m tins way obtMn am 
accllmphshed class of lDdustnal smence teachers 
such as would YIeld you great results 

3747. If Lt were obJected to> you,,- that aftel< 
havmg taught these teachers at the pubhll ex
pense, they werll very apt to become absorbed lJl! 
other profeSSIonal avoeatxons, how should you 
meet that obJectlon?-I should stx1l say that tlta 
publIc would not lose anythmg b}l that, @r that 
lit would get m one. form, pe,haps, what It m'ght 
lose 1m smother, f0r such men as, these would be 
su~e te becllme teachers, a1tllough they mIght not 
'be teachers I!D school& A JIiIan who knows a 
speel&lty ,n mdustnal SCIence IS 811re to make: 
athers know more or less of that SCIence Ii 
Bucb men went mtQ practxcallafe antt entered mto 
llDpoptant mdustl"leB, they would llDprove those 
mdustrIes andi so teach others. Enry such. man 
would lD some way aJl other become a teacheJl. 

8748. Jilavmg got these specxa.l normal schools; 
:will you nowpnrsue your scheme a LLttle further? 
-I thmk you ought to han a speCIal nOli'lD&I 
school to tram a good number or: teachers' boldly 
to hegm wllth. 1 hen the ne:a;t step which Ji thInk 
It would be well to take, would be a development 
of the eXIStIng system of J!;1V1ng grants nnon 
results. by the Department of SeleDOIl' and Art. 
I thmk there s!!.ould be a development of that 
system, and I would gxve those grants to all. 
jlchoola :for that pBJ'tlCUlwr elM,. of scholars, prj". 
vate aB' well a8' pubhc, whICh. undertook to gxve 
mstruchoD m mdustrtal SClenCe" 

3749 By that class of selwCills, yaUl mean the 
ews of sehoola leu respect of w!!.ICh payments by 
results are no"" made ?-Ye., hut they are DQW 

iluly madill WIth regard to pub1xc schools conF
ducted by COmmIttees or ]!!ublIo bodles, but WIth 
l!e~aril to. the results fIlbtained m pnvate schools, 
it 18 to be borne m mind that by the censuS" of 
1851 thel e were 7,li00 of those mIddle ews prI
vate scoo01&; a clas", of schol below the eDl" 
dowed graznmM' school, and thtllt they taught 
250,000 chlldren. Now, If It IS WIShed to make 
mdustrIal sCIentifio knowledge lilt &II o~xtenslve 
WIth. the wants of the dIfferent departxnents of 
m""'Olfae1lurmg mduetry 111> thu! country. you must 
more or less Plfluence all those schools. you wxIl 
only dIp here and there mto thllIgnorance of the 
snbJect, UiDless you III some way or other mfluence 
those prlvate schfllOls., 'What I should recommelld 
wOllld be, .tht every prIvate scbool, or publIC 
school, every scheol of that class, in faet, should. 
be allowed to send up eandIdates for examxnatlon 
in. mdustrml art and. SCIence, and so get grants 
on results. howevell the sehool were taught; hrn; 
on thxs eoudWllil, tha.t those pl11vlllte schools 
should be hable to. mapecti'on~ I thInk you would 
:lind It very dIfficult to. gel pubhc schooIa. esta
bhahed on the voluntary pnIlClple for SCIentIfic 
obJects, WIth a.l1 theIr apparatu& .f promotem, 

,eomllllttees, anel sullsenbllJ:S. People do. 1lOt. dB 
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tJus kmd of thmg, aud come to the front, and make' 
the&!e eacnfices from patnotlc mouves: It 18 from 
personal mouve&!, and that IS the reason why we 
have so many religIOUS schools, It 18 from the 
personal motIve of religIon, and hecau.e the orlgI. 
nators consider It a part of theIr Chnsttan serVIce. 
Ii you Ignore m any case these religIOUS motIves, 
you WIll not find the people come forward 
readtly, because the gam to any mdlvldual per
sonally by mstItuuons such as sCIence schools 
must be very remote mdeed, there mIght be doubts 
m the mmd of a man whether he would ever Bee 
any results m rus lifetIme, and there would not 
be motIve enough to mfluence the great body of 
men who must co-operate m establlsbmg these 
schools If they are to do much. I thmk you 
must, therefore, fall back very much upon 
pnvate schools, where the personal mouve m the 
shape of the mterest of the schoohuaster would 
eXIst. 

37 50 You have hItherto spoken only of schools 
for the low~r IWddle class?-Yes 

3751. Now, WIth regard to schools for the 
mIddle and upper classes, would you recommend 
any Government actIon there, m order to encou. 
rage the teachmg and learnmg of sCIence ?-Cer
tainly. Mr Wllltworth has shown us the way 
m that matter. I thmk you may do that by ex. 
rubltIons, fellowshIps, and the lIke, and that 
unless you do It by that meaus you WIll not ac
complIsh It. I thInk there ought to be a free 
selectIon of the subjects of mstrucuon , you must 
brmg other subjects up to an equality WIth those 
now taught, m reference to endowments, or else 
you will never :6nd people select those other sub
Jects, eIther you must bnng those other endow
mentsdown to the same level, or you must level up I 
you must brm~ the four great subjects of mstrue
tIon, the ClasSICS, the mathemaucs, the sCleuce&! 
of experIment, and the sCiences of observatIOn to 
to the same level In order to have a free selectIon; 
and I tlnnk that may be done by means of exhl_ 
bltlOns,scholarshlps, fellowships, and endowments. 
It IS to the uDlverslties that schools for the upper 
classes look, of course And I thlDk the rewards 
of such schools ought to be gIven In connectIon 
With uruverslty teaclung 

3762. You would look rather to legIslatIon 
tendmg to the conversIon of endowments than to 
Imy direct money grants from the State ln ald of 
the SCIentIfic educauon of the IDlddle and upper 
sectIons of the mdustrlal classes ?-No, I do not 
see why both means should not be employed. I 
tJunk the State mIght very properly ald m the 
case of the middle and upper classes. There IS a 
new conwtIon of tbmgs m thIS country whIch 
has grown up by de{p"ees, a certam kmd of know
ledge has been attamed to, of late years, whIch 
vel y much mfluences the well-bemg of th6 public, 
and I do not see why the State should not, under 
these new and altered CIrcumstances, ID every 
way endeavour to encourage that kmd of know
ledge. The ddference between thatkmd of learn
ing of wluch I have spoken and the old learnmg 
is, that the old Jlil a kmd of learmng wruch 18 done 
by the head, WIth no relatIon to what 18 done 
by the ltand, It makes notbmg, and 18 not 
intended to do so; It does not make rmlroads or 
steam-engmes, or buud houses or brIdges, or cou
tnve mach1nery to eCOI!om18e human labour, and 
so promote the matenal well-bemg of mankmd; 
whereas the other dOe&!" all these thmgs It 
18 that wrueh IS done \by the head WIth a 
relatIon to sometlung wruoo is to be done by 
the ltand. Of course, work of the lowest clase 

of all IS that which 18 done by the hlUld alone. 
I trunk the uDlverSltles are tbe places for that 
kmd of knowledge whIch 18 head-work only, With 
no relatIon to what IS done by the hand. We 
mar wVlde all knowledge into two klDds, that 
which make&! or dOe&! somethmg, and that wrucIY. 
makes or does notbmg, and 18 not creatIve In IUIY 
way. 

3753 Have you formed any opinIon as to whe
ther It would be deSJrableto make the Royal School 
of Mmes In J erroyn-street and the schools of 
a SImIlar hnd, wruch are now under Government 
control, avauable as tramlDg colleges fOI sCIence 
teachersP-Yes; I tbmk that would do very 
welL You have some of the very best teacher. 
In the world at these colleges; you would' have 
to add to theIr number very much; you must
have a master whose busmess It IS speCially to 
teach the ar~ of teachmg mdustnal science; but 
I tJunk the other professors and masters of that i 

place would be admtrable. You would hal e to' 
add to that estabhshment a kmd of great model i 
trade school. ! 

3754 You mean a trade school resemblIng 
that at Br18tol, and by no means a school In' 
wblch banwcrafts were taught/-No, not all; I 
mean a boys' school 10 which the students of 
the normal school of mdustnal sCIence should 
teach, and where they IWght practIse under the 
eye of what we call 11. normal master In the 
or<i1Oary tralnlDg school. 

3755, A school holdmg the same relatIon to 
scIence schools as the nonnal schools <lo now to 
the ordmary elementary schools ?-I menn that 
there must he estabhshed, In connectIOn WIth tbe 
normal school, a practlsmg school, wruch should 
be a trade school. 

3756 As 18 the case at the present tIme m the 
Borou~h-road School?-Yes, they have attached 
to theIr nonnal school for teachers, a scbool fot< 
boys, wruch they call a practIslDg school, m whIch 
theIr teachers practIse theIr teacblDg Just luch 
I would have attached to tbe normal sCIence school. 

3757. Have you formed any oplmon With 
regard to the Illfluence whIch the SCIence and 
Art Department through sCIence schools has exeJ'oo 
clsed over the teacruug of sCIence m thts coun.. 
try P-I can ouly speak With regard to the 
teachmg m our own trade school. I shonld say 
the mfluence has been excellent, and that the 
department has done good work m that respect. 

3758. Do you attrIbute any portIon of your 
sUCCe&!S to the fact of your trade school bemg 
a day schooH-Yes, the greater success of our 
trade school than the other schools connected Wltlr 
the department 18, that 01l1'll is a day-school for 
boys; whereas the others are only mght-schools 
for young men. We have the control of the 
whole of theIr tIme every day, we have the whole 
day to teach them In, and are comj>lstely masters 
of the sltuatlou. We devote the whole of thIS tIlDe 
10 the first class to teaclung them SOlence and art. 

3759 Have you fonned any de:6Dlte oplDlon 
wIth re~ard to the value of thet!e night schOols, in 
connectlon With the Department of Science and 
Art?-Yes; I tJunk they are excellent, as they are 
worked ln our trade school, but I beheve that It 
18 cruelly as supplementary to the day school; 
the boys who have been tramed m the day 
school can carry on theIr mstruct.lon m the mghS 
school when they go out to a trade A great 
number of those who have taken the rugbest 
prIZeS gIven by the Government at our trade 
schoolliave been mght-IIChool [boys who were at 
first day-school boys. 

3760. But 
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3760 But With regard to boys leavmg school 
at about 12 years of age, which I suppose 18 the 
maxunum age in national schools, do you thmk 
they are sufficiently prepared to aVall themselves 
of the teachmg m Dlght schools m connectIOn 
Willi the SCience and Art DepartmentJ-1 think 
not at all, I tlnnk not, Ii you mean boys leavmg 
ordmary national schools, iliey have acqmred 
no taste for SCIence which would mduce them to 
make the sacnfice, and t.o go to a mght school; 
and If they had, It would be very soon obhte~ 
rated 

3761. You thInk those Dlght schools can make 
no great Impression on the sClentific educatlon of 
the country uuless pnmary education be more 
advanced thau It IS now?-l tlnnk deCidedly not. 
U uless ilielr pnmary mstrnction m SClence were 
already commenced, I thmk It would be futlle 
to make the attempt. 

3762 Mr Bagnall] I should hke to have 
your oplDlon With regard to the pOSSibility of 
mtroducmg sCience m our present ordmary m
spected schools ?-1 do not tlnnk It could be 
mtroduced With any prospect of great success 
I thmk It very demable iliat the schoolmaster 
should have a httle knowledge of SClence, b~ 
cause It may become a source of mterest now 
and ilien With the chlldren, and tend generally 
to the openmg of their mmds, but I do not 
thmk iliat that could ever be attended wlili any 
very llDportant results I tlnnk If It were pushed 
to any length, It would carry iliem so far out of 
the way of ilie ordmary elementary school teach
Ing. which 18 after all so very Important to them, 
that what would be gamed on one Side would be 
lo~t on ilie oilier. 

3763. You would not, ilien, recommend that 
ordmary schoolmasters should be tramed m the 
knowledge of SClence as well as the oilier ordl
Dary subJects?-Certamly I would; I would 
recommend SCleDce as a branch of general m
strnctlon for them, It would make them useful 
in our villages. We have lectures and mght 
schools m some of our panshes, and tf the 
schoolmasters were mstrncted lD popular SClence 
they might be useful In gtvmg those lecmes; 
and sometimes they might get hold here and 
there of a young man who was clever, ilie black
sUllth or the carpentel of the village, and iliey 
oug1:tt be lDstrnmentJll m ~vlng such a young 
man a taste for SClence, which might have good 
results. 

3764. But you would not be disposed to make 
some sClentlfic knowledge an absolutely neces
sary q uahfication for such schoolmasters? - I 
would ratber iliey should have It. I strongly 
advocated that when I was lDspector of normal 
schools myself. I ililnk iliat It 18 very deSirable, 
hut 18 rather as a means of ilietr general edu
cation and culture ilian for any special use lD 
teachmg the children of iliese schools, as at 
present constituted, m resr,ect to a"e. I am 
thmkmg, however, of schoo. as they"are now m 
respect to ilie ages of the chlldren, not as iliey 
ought to be. 

3765. Mr. Gregory 1 Would you propose, for 
ilie purpose of spriacLng techll.lcal lDStrncnon 
throughout ilie country. iliat iliere should be a 
central uDiverslty In London ?-No, that was not 
the Idea that I had. I tInnk there ou~ht to be a 
nOI mal school for trauung mdustrial SClence 
tellchers, and iliat ilien ilie ilimg would work lte 
own way. 

3766 When you Bald a normal. school a few 
mmutes &,,"'0, did you mean normal schools 

0.'12. 

scattered throughout different districts in Eng
land ?-No; what we understand by that IS a 
school for teachlng teachers. 

3767. Then you tlnnk one would be suffiCient? 
- Y ee, for ilie present. 

3768 You mean distinct from the eX18ting 
ones ?-Dlstmct from the eXisting ones. I thmk 
that when the men should have completed the1l' 
course of mstrnctJan In ilie eXIstln" tralDlng 
schools, they should be drafted to tlus normal 
college, that those who had afforded eVIdence of 
possessmg a certatn amount of sCientific know
ledge and capability should be admitted to tins 
nonual SCience college by exammatlon 

3769 I presume, m the model school to which 
you refer, you would have a workshop attached? 
-I thmk a laboratory should be attached, but I 
do nQt know about a workshop 

3770 Do you attach any llDportance to 
workshops belDl\' attsched to our great pubhc 
schools ?-1 believe there is a certain class of 
boys who would go mto the workshop, and iliat it 
ought be a useful accessory, but I do not attach 
great llDportance to It I had experience In re
lation to a workshop when I was a professor at 
Kmg's College. It was on my suggestIOn iliat 
ilie workshop was mtroduced there, and iliere 
was always a certam class of boys who were 
tempted to go down to the workshop, boys, I 
ililnk. who could not do much besides; and 
aliliough It was useful lD that way, no great 
results came from It, except m the encouragement 
of that class of boys 

3771. In those scholarships proposed by Mr. 
Whltworili, you know It 18 a condition iliat 
manual dexterity should be part of ilie test of 
success ?-Yes, because, as I understood MF. 
Whitworth, he IS very demous to get in the first 
place ilie artlzan class, and he would Wish, If pos
Sible, by means of these exhibitions to raise iliem 
standard of education; an arnzan who has a little 
knowledge of SCience, may hope, by the md of his 
manual sklllm addition, to Wln one of those exhi
bitions; aliliough hIS knowledge of sCience alone 
would not enable him to do It, he may do It by 
ilie two combmed 

3772 You do not think that ilie actual teach
ing of work IS an element of much value in tech
mcal lDstrnction 1-1 think not, If you mean 
work wlili the hand, unless there is some spectal 
apphcaoon of knowledge to the work 

3773. That is to say, you would think It very 
valuable In the case of a man who might be em~ , 
ployed m trade or manufacture ill which he would 
have to use Ius own hands, but in the case of 
other persons It would not be so necessary ?-1 
thmk not; I do not see any culture ill It. 

3774 .A. prevIous witness has stated to tins 
ComUlll!tee iliat ID snme parts of England there 
was a very manifestly illoreased deme for tech
DloallDStructlon ; now, If ill oilier parts of Eng~ 
land iliere was comparative mdrlf'erence on that 
subJect, would you be at all disposed to send pe~ 
sons mto any of those distriCts to lecture upon 
sCience and stJ.r ilie people up ?-1 thmk t1tat 
would be a very good plan 

3775 You would propose that, hy ilie agency 
of the State, some of our emlnent men of SClence 
should go down and dehver lectures m different 
parts of England to awaken pubhc attentaon to 
the value of SClentafic education ?-Yes, and m
form ilie people what OppOrtuDities of such In
structlon would be afforded by ilie State. 

3776. Did you ever happen to. hear any of the 
lecmes which were dohveredin Ireland, nnW re-
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Rev. Cunon eently called prov1Ocial 8Clentdic lectures ?-N 0 ; 
MOIeky I t1unk lectures of that sort would be of very 

httle value 10 commuUlcat1Og mstructton m 
!8 May science, what went in at one ear would go out at 

1868. the other, the ouly use of them would be that 
they would awaken people's minds and mduce 
them to estabhsh science schools. 

8777 They would help to show the people the 
value of sCienttfic knowledge 10 the actual buslw 
ness of hfe 1-No doubt 

3778 Mr Al.royd J WIth respect to Mr 
WhItworth's scholarshIps, do you not think that, 
perha!?s, one reason of hIB making manual skIn a 
condItIon of getttn~ an exhlbrtJon or a scholarslup, 
was that he wlshea to confine the tlung to the 
working classes, and If that were 60, would you, 
not th10k It deSIrable also for the manufacturers 
themselves to have some practical knowledge of 
the use of tools ?-Yes, most deSIrable 

3779. Mr Wiutworth hImself haVIng practJcal 
shU, you would say that that would add very 
much to the weight of hiS oplUlon aud to hIB au
thorltyamong workmen?-Yes, but I think the 
gentlemen to whom you ale refernng would get 
that kind of practical knowledge m thell' father's 
estabhshments. 

3780. You think they would get it by simply 
watchmg workmen as well as they would by 
usmg the tools themselves?-They would obtalu 
a general knowledge, speclallDstruction wonld 
be useful, but I do not attach much lDlportance to 
the use of tools coming m as pari of the educa
tion of a youth, and mtrudmg' mto tlte bUsIDe88 
of a school 

3781 But you attach some httle weight to It. 
perhaps ?-Yes, I attach the utmost Importance 
to the apphcatIon of SOlence to work, but I thmk 
that it may be taught and understood Without 
the exerCIse of manual skill 

3782 You. say that the BJ;lstof Trade School 
is a. Church of England school 7-Yes 

3783 But I understand, from the report of the 
instItutIon, that 1U case of an., objectIon belDg 
JURde DY the parents of Dissenting children, the! 
are excused from any speCIal Church teachlDg 1-
Yes, we should object to a conscience cla.use, but 
we do that of our own conscience. 

3784. Mr. Dwon] I understand you W 88y 
that. 1D tlte event 'Of the~e belDg a central »o:tWal 
schoolestabhshed for tralUlDg up Slllence teachers, 
you, would be qwte prepared, fOB some of the 
J.eachers lea.vmg the pt;ofessIQn, and becoJlllng 
Ilonnected; WIth. maIlufactures l-Yas. 

3785 I woo to ask you whether in that case you 
would object to tltose persons 80 tramed up having 
receIved part of the east of their educatIon from 
the State ?-Not m the least. I Bee no objec
tIon, that was one reason wluch was urgeil agamst 
helplDg normal schools for common teachers, It 
w ..... saId that when Y011 had gtven. them some 
education they would desert tlte busmeS8 of 
teachtng and go mto other avocatIons, but that 
has not been found to be the case to any great 
"Iiegr_ I should tlunk the result would be the 
BRIDe WIth regard to those 8C1entdic teachers of 
whom we are speakmg. 

3786 You are not aware that it has been 
found to be qmte dUferen* In the case of science 
teacher",. that 18 to say, that they do leave theE 

. -prof_em. mucb more than teachers 1D pnmary 
8Chools 1-1 was not aware of that, that seems to 
me a proof of the commercial value of mdustnal 
acienClei. 

3787. I unders1and you ID say that yon. would 

WIsh that the scholars In private schools &hould 
be paId for by results, Wlt!t regard w science 
teaclung P-Ye8. 

3788. In lIuch a case, how would you dlstln
gwsh between those cluldren 11' bo were the sona 
of mlddlewelass people, and able to pay for thell' 
sCIence educ..tIon, and thoee who were the sonor 
of the worklDg claOll, or would you pay for aU, 
ahke P-Already the department has a rule m 
that respect; that very questIon has ansen 1U 
our own trade school, for Instance, and thO' 
department has a rule about It I forget what 
the rule IB, but Mr. eoomber will be able to tell 
you I tlunk that rule bught be contlOued, and 
applIed to private schools 

3789 Would you object to the eous of mlddle
class people belDg paid for _part of theIr science 
educatIon by the btate?-It would depend on 
wbat sechon of the middle-class the cluldrea 
belong to; middle-class IS a large deSignatIOn., 
I thmk, for my own part, that tbe skilled me-. 
ChaDlC, or engineer, or small tradesman, IS qUltl!ft 
entitled to have hiS son helped ID hIS educatIOn,. 
particularly if It be education of a kmd whIch It 
IS of nahonal importance that the boy should 
receive. I think that I. the 'Very feason why 
the boy should be aSSisted by the State. All 
our educattons have been asPlsted by funds, the 
dIBtnbutton of whIch is under the control of the 
State; and proba.bly there is not a gentleman In 
this room whose educatIOn has not been more or 
less eleemosynary I thlDk ItlS cruel to exclude the 
lower secttons of the nnddle class from any ex trlt
neous help by endowment or otherWise In their 
educatton, wlule we are helped by fellowships, Ot 
scholarshIps, or tutorshIps, or exhibitions, which 
are all extraneons helps to education I and I might 
well ask, what would our education be WIthOut 
them. 

3790. Did I understand you to say Y0U thonght 
that only those sCience scholars got benefit from 
the night science schoolswhohadhSd some traming 
in the day sCIence school. 1-1 tlunk that is the 
case With the majority. If you look for exten. 
slve results, my Dplnton is that you only get them 
from the Ulght Hellools by having your pupIls first 
taught SCIence In thc day schools. 

3791. So tha.t you do not appreciate very highly 
the science teaclung in 0ur mechaJllcs instJ.tuwsl 
-No, nor the teaclung in rught schools, nnles. 
it is supplem/lnted by day teachmg 

3792. ChalM71an.] You have alated that there 
W8&, perhaps, scareely a gentleman m tlus room 
whOB& educatIOn had DOS been helped by the 
State ID the sense that he had recelved 80me lIld 
from endowments ?-Y e& 

3793. Am I to understand that you conSIder 
tha old endowments,. speak10g broadly, to be now 
the property of the State 1-1 do not know that 
the State has any rIght to them. and I doubt 
whether It has; bull the State exerCises OOQtrol 
enr the apphcation of them. 

3794. Mr Acland] Allow me to put to YOIl a 
questton which I put to ma.ny other Wltnessel ~ 
do you thmk it delllrable to lhIlke Euchd the lirst 
teet book In teachmg geometry, or would yon 
adopt eIther of the more modem methodsl-I 
confess I am very foud of Euchd. 1 thmk the 
first book 0f Euchd ought alwaJs to be taught; 
1 believe there 18 great i:u1tul'6 m It. 

3795 Do yon tlunk lt lleetrable that, before 
Euchd, pupUs should be taught some of the J'1.:8Co 
twal applicshollS of geometry 1-Yell; I think 11 
18 lillB1l'lLble, hefON they leBI'D Euchil, that th~ 
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shOtllillearn some practulILl geometry, meamng 
by that, geometry wIth' the scale and com
passes 

3796. What do you contemplate Ils the future 
of the teachers who are selected <out of ordInary 
normal schools and placed 111 the SCIence normal 
schools after they have left the latter ~-Some of 
them would, I tlunk, be employed lB trade schools, 
establIshed as the Bristol Tra.de Sohool ~, IIIlLln
tamed by sub8OrlptIon, but, p.erhaps, a great 
number would become masters of prIvate serenoe 

schools You would theu get sclcnce 1a,rgely 
taught lB the country by prIvate schools, and If 
they were encouraged by grants, the tea.clung of -
SCIence would add considerably to the mcome of 
the teachers, so that they would teacb mdustnal 
SCIence m prefer.ence to other tlungs, frolll< pec"," 
mary motIves 

.3797. Mr .v .... on.] You would contemplate 
that Bome of these teachers would go mto manu
factures, perhaps?-Yes; and there they would 
also be Inw.rect teachers of SCIence. 

THOMAS COOlllBElI., Esq., called In, llJld Exammed 

8798 Cha.rman J I BELIEVE you are Master 
of the Bristol Trade School ?-I am. 

3799 And you have been so, I beheve, from 
the first orgamsatlOB of that school7-After the 
first 12 months I became hea.d master 

3800 You have been hea.d master durmg the 
entIre eXistence of the sch601, With the exception 
of that 12 months, have you not ?-Yes, for 11 
years , 

3801 What was your preYlous tralDlDg'
I was at first m a normal school for two years; 
and next In the school m Jermyn-street for 12 
months 

3802 III what normal school were you for two 
years ?-Cheltenham. 

3803 Under what COnw.tlOns were you in 
Jermyn-street?-By an exhlbltIon that was 
given to the Cheltenham School by the Science 
and Art Departmellt, at the Instance of Dr. Lyon 
Playfa,r. 

3804 Was that an exhibition awarded on com
petltlOn?-No, I was selected wlthout compe
tItIon 

3805 Had yon had any traming in SClence m 
the Cheltenham Model School, or elsewhere 1-
I had received lectures from the prmClpal 1B 

chemistry, and from the vlce-prmClpalm experi
mental phYSICS 

3806 Are you aware whether those courses 
are still contInued m that normal school?-Yes, 
I beheve they are contInued at the present tIme 
by a gentleman who devotes hIs whole tIme to 
teachmg sCience. 

3807. When you were m Jermyn-street. were 
there any other pupils from normal schools be
Sldes yourseIH-Yes, there were two. 

3808. Will you be good enough to give thlllr 
names ?-Oue was Mr. Buckmaster, who IS now 
the orgamsing master of the Department of 
Science, and the other was a young man from 
Scotland, whose name I do not know; he failed 
in hIs examinatIons, and hIs cODllectIon With the 
department ceased. 

3809 Do you know Mr. Scapillg, the master 
of the Hull N avigntIon School ?-Y es, I beheve 
he was trllJUed at the MarIne School at Green
WIch, and not in J ermyn-street. 

3810 Ie that also a Government school ?-I 
think it IS m $he hands of the authorities of 
GreenwIch HospItal 

3811. Was Mr Mayer of Glasgow tramed in 
Jermyn-street?-I tlunk not. 

3812. A.re you aware whether any other pupils 
were sent up subse<J.uently to Jermyn-street?
Yes, Mr. Tait, who IS now geologist to the Chon
tales geld mmes in Nicaragua, and Dr Btrken
head, who 18 Just dead. 

3813 Are you now the only science master 
who was tramed in Jermyn-street, Dr. Btrken-

072 

head bemg dead 7-1 heheve I am the only one 
engaged in the work 

3814 Was the organisatIon In Jermyn-street 
at that time SImilar to what It IS at present?-
Very Similar ' 

3815 There is no change m the general organ
Isation of the Jermyn-street School, so far as you 
know, IS there ?-No. 

3816 Did you work in either of the labora
tones ?-Yes, m the chemIcal laboratory, under 
Dr Hofmann. 

3817 Did the depa.rtment pay the fees for 
your instructIon in the laboratory 7-1 cannot 
Bay, I paId no fees 

3818 If you ba.d had to pay fees, that would 
have been a very conSIderable tax on your re
sources, I suppose ?~ Yes 

3819 In fact, It might have ;prevented your 
ava1lmg yourself of the lBstructlon in Jermyn
street ?-Posslbly so 

3820. You have now the entIre charge of the 
lUstructIon lU the BrIstol Trade School, have 
you not?-Yes, under the surveillance of Canon 
Moseley 

3821 A.nd that mstruetIon IS chiefly Bmen
tJ.:fic 1-In the upper school, yes, In the lower 
school, not at all so 

3822 The lower school is a prepara,tory school 
for tlte upper school, IS It not ?-Yes. 

3823 The matructlon there given is of an ele
mentary hterary character 7-Yes 

3824. Is Latln taught In that school ?-N ot at 
all. 

3825 Nor lU the upper school ?-N o. 
3826 A.t what age do you usually admIt your 

boys into tltat up fer Bchool, whIch may be called 
the sCIence schoo proper ?-A.t 12 years of age ; 
but the standard IS not a standard of age, bUt a 
standard of attamment 

3827 But you find that at 12 years of age the 
boys generally are tit to be a.dlDltted '-That 18 

the lDlmmum age, the average age would be 
hIgher. • -

3828 What IS the course of instruction In the 
Trade School, :{'roperly so called?-We teach 
chemistry, orgaBlc and morgamc; theoretIcal and 
apphed mechaniCS, and experimental phySICS, m
cIuw.ng electricltr, ma"onetJ.sm and heat; we do 
not teach acoustics and lxght, inasmuch as our 
pUl!ils have no use for them; we also teach de
sCriptIve geometry, br whIch I mean the descrip
tIon of planes anil solids, and apply it to the con
structIon of machinery and bUIldmg, and mathe
matIcs. 

8829. When YOll say you apply that 'til the 
construction of machinery and biiildmg, do)you. 
mean that you give any courses or any lessons 
on oonstructionP-We do; we'have not done 
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T. Coomber that subject so thoroughly as we shall do It m 
• E.g , future, masmuch iii! our teachmg adapts Itself to 

the exammatlons of the Science and .Art Depart
liS May ment, and It 18 only Just now that those examma.-

J 868 tlons are begmnmg to take a really practlcal cha.
racter,. prevIOusly they had been merely lnltla
tlve. 

3830. How many pllplls have you In the upper 
diVISion of your school P-In the sCientific ruVI
sian at the present moment 56 I will hand lD 
to the Committee a table of the avocations of the 
bo)'s' fathers, the intended avocatlons of the boys, 
and their names and ages 

3831. What IS your staff?-We have four 
masters. I teach chemistry , electricity, mag
netism, and theoretlcal mechamcs, the second 
master teaches the drawmg subjects, and the 
applied mechamcs, the third master teaches 
English, and devotes rus attenuon to mathematics, 
the fourth master gives lDstructlon of an elemen
tary character IU the lower school. 

3832 The teachmg of that master IS confined 
to the lower school, IS It?-Yes, and the third 
master teaches mathematIcs only In the upper 
school 

3833 Are you engaged m the lower school at 
all ?-But little In the survcIlli\nce of the work 

8834 Is the second master at all engaged In 
the lowel' school ?-Yes 

8885 In fact, there IS a common fund for the 
teachers apphcable to both schools P-I do not 
tlnok the school ought to be spoken of precisely 
In those terms, but In their work they are 
thoroughly dIStinct. 

8836 Are the fees the same In both diViSions 
of the school ?-Yes 

3837 Then, assummg for a moment that the 
sCIebce school were to be enttrely separated from 
the lower ruVision, womd that SCIence school be 
self-,upportlng, mcludmg the grants which you 
receive upon results P-I am not prepared at once 
to answer that question, but I think not 

3838 But which of the two pays most; the 
lower to the upper, or the upper to the lower 
school ?- Since th1l lower school contams the 
maJonty of boys, it certaJuly contnbutes most 
through the fees to the upper school, bnt m
asmucn as a great part of our mcome is denved 
from the asSlStance we get from the SCience and 
Art DepartJ.nent, the upper wVlslon comes lD WIth 
great stl ength 

3839. What is the average amount of the 
aid received from the Government?-Between 
2001. and 250/. per annum. 

3840. Assummg there two schools to be sepa
rated, do you tbritk the SOlence school comd be 
earned on ?-I do not thmk It conld, eIther as 
regards mcome, fees, or as regards the supply of 
properly-prepared puptls. , • 

3841. What are the fees ?-Futeen srullmgs 
the quarter, these fees are paJd In advance. We 
oommenced With a very low fee, namely, 88 6d 
a qnarter. From Canon Moseley'sexplanauon of 
the ongm of the scbool, the COmmlttee will see 
-that at Its starting It depended to a great extent 
ujlon subscriptions; wilen the school assumed Its 
higher character, the subscriptions fell off, and It 
became necessary at the end of two years to look 
for a new source of income. At my suggestion 
the fee~ were raised to 58 6 tl. a quarter; that, 
however, was not found enough, and I then sug
gested that the fees shonld be l'8l8ed to 158 a 
qnarter, wrueb wonld make the school at that 
tlme pretty nelll'ly self-supporting. .After COil-

8iderable heSitation I 8ucce~ded in getthlg thiS 
hazardous step taken, and in order to antlary 
people who were stlll subscnbmg, I suggested a 
Bcale of exhlmtlOns which may be mtcrlll!ting to 
the Commlttee, inasmuch as It has an apphcatioll 
to the questloll of sustruIlmg tbese inStitUtiOns by 
local RId Tbe fee for the school IS 3/. per an
num. every subscnber of 31 has the power of 
nommatm~ a boy to the school Without the pay
ment of fees; that 18 to say," e call on every 
boy to brmg into the school, elther by lumself or 
by his friends, 3/. per annum. The nommatlon 
of the subscnber of 11 would relieve a boy of the 
payment of one-third of the school fees; of two 
such subscrlbers. of til o-thlrds, and three such 
nommatlons would enter him free. W' e have 
at the present time SIX free exhibltioners, and 
one whose exhibitIon onl;r extends to one-third 
of the school fees. In thIS way subscrlbcrs have 
a return for their money m the educatIOn of those 
1D whom they take an interest. I tblDk that J 
plan might be earned out m the support of localf 
Ichools Of thls character elscwhere • 

3842. But that plan does not increase the < 

revenue of your school, It ouly goes In the re· 
ductlOn of your fees ?-It does not matter to 'liS 
how the money comes ID, prOVided we have an 
mcome wrueb pays for the educauon of the 
children. 

3843 Do I understand you to say that the 3 I. 
per annum from the chlldren, and the W'"nts on 
results from the Government, are 8uffiClent WIth. 
out subscrlptlOns to lDaJntalD the 8chool ?-A t the 
present moment it IS very nearly so 

8844. You havmg, however, the buildmg rent 
free ?-Yes, havlDg the bUildlDg rent free; the 
school mcome IS now more than Its expenditure; 
It has cleared off a debt. 

3845 Is there a laboratory attached to your 
8chool?-Yes 

8846 Is that laboratory used exclUSively by 
the school ?-N 0, the laboratory IS used, firstly, for, 
the purpose of the experunents that Illustrate my I 

lectures, secondly, for my pnvate work, thirdly. 
for the educatIon of the pupils In practical 
chemiStry at mght. We have ~nly a mght clUB 
for the purpose 

3847 And the entire amount of your grants 
from the StILte IS about 250 I. a year 1-Yes. 

3848 What 19 the entire mcome of the four 
m8ilters from the school and the State 1-Between 
600 1 and 550 l. per annum. 

8849. Have the mllBters any other sources of 
Income~-Yes, I have a source of mcome In the 
lectureslnp at the medical school In Bnstol, in 
which I have Just succeeded the late Mr Herapath, 
and another source of mcome ID my private work 
and m the teachlD~ ID the laboratory; one of our 
mastf>rs finds additional sources of Income m 
teaclnng maclnne drawlDg ID Chfton College, and 
In two of the leadmg boardlDg schools m the 
City; the master en~aged lD teachlDg mathe
matics also adds to hlB Income by pnvate teacbmg 
in that subJect. 

8850. Then, unless there were these sources oC 
mcome, it wonld be impOSSible, I suppose, to se
cure 8uch a staff of teachers as woUld be neces
sary to carry the mstruetion to the pamt to which 
It IS carned m your school, even WIth the Govern
ment RId; you wonld not be able to exist 8& 
masters unless yon had other sources of lDcome, 
wonld ;rou 1-Yes, we could hve on the incomes 
we denve from the 8e11001. 

8851. You mean that for 5001. a year you can 
prOYlM 
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proVIde a staff' of fOur masters, some of whom are 
highly quahfied as sCience teachers?'-W e should 
not live so comfortably without the help of those 
additional sources of mcome 

3852. Would you be content to hve m that 
way?-I should not be content at the present 
time to suff'er any loss of Income 

3853 Do you thmk It' III pOSSible to establ18h 
such a school In a fresh loc .. hty wlth an allocation 
of 500 1 a year for the sal .. nes of four masters 
who shall be competent to conduct such a school, 
as the Bnstol trade school 1-1 thmk you might 
very reasonably start wlth such a sum, for 1 do 
not thmk you would reqUIre four masters In a 
new school, and moreover you might very well 
charge a higher fee for the mstructIon, the boys 
could well afford to pay more than the boys are 
paymg now at the Bmtol school 

3854. What are the pursUits of the parents of 
the boys at your schools?-They are the very 
nrst class of meohanlos. The olass of the parents 
of the boys has gradually nsen WIth the fees, and 
so has their appreCiation of the education given. 
We absolutely had some drlIiculty at first to make 
them recelve the education We met WIth ex
oeedlngly httle sympathy on the part of the 
parents and fnends of the boys, but we have 
now no difficulty at all 

3855. But If It were proposed to estabhsh 
schools of tlus kmd for the Ions of labourers 
earning from 12. to 188' a week, would you 
conSider that pOSSible ?-1 should consldent In the 
hlghest degree Impractlooble, beoause no labourer 
could afford to keel? Ius son at school long enough 
to do any good WIth such mstructlon as ours, 
the labourer would be foreed to have h1S son's 
wages. 

3856. Your school has been remarkably suc
cessful WIth regard to the number of Queen's 
medals and other prizes wluch the pupus have 
taken at the periodical examInatlons of the 
SCience and Art Department; to what do you 
attrlbute that success as compared With the suc
cess of other schools 1-Hlgh rewards are tsken 
m our night classes, but we have already done 
half the work m the day-schools, and the con
sequence IS thllt we have an lDlIDense start In the 
race. 

3857. Thllt i& to say, the boys who take those 
rewards In your night classes have been pre
vlously kept at II good sCience day-school up to 
the ~e of J 5, or thereabouts ?-Yes. 

3858 And Without such preparatory metruc
tlon you thInk It would be diffioult to obtam equal 
results, or results approxunatlng to those wluch 
you have reached m your night classes 1-1 am 
sure of It. We only make any sucoess at allm 
our mght classes Wlth those pupus whom we have 
not preViously taught, m those sCiences wluch 
requlfe very httle prehmmary work For ex
ample, we make very good success m machIne 
drawmg and architectural drawmg, much better 
than we make m descnptlve geometry, wluch is 
stlll more drlIicult, and lIS to stlll higher sub
Jects, such as theoretical mechanics, we get no 
one to enter that class who has not already been 
educated m our day-schooJ, or otherwlse received 
a good eduootlon. The members of my class m 
theoretical mechaniCS last sesSIon were students. 
of the Baptlst Colle&:e, who had received a good 
mllthematical educatlon. and my own former 
puptls alone. I had no others. 

3859. You would say that as a subject ad
vanoes In d,ffioulty so the probability of a puptl's 

0.72. 

entenng lumself for such a subject Wmmlshes 1-
Yes, certamly. In fact 1 have some difficulty to 
mduce my boys, who really ought to do eo, to 
contlnue their studIes III theoretical mech¥llcs, 
and It IS ouly a very few who do contmue that 
study, because, as the boys say, It 18 lmFIIsslble 
to get a lugher posltlOn reached in theoretical 
mechaniCS than tl:iey hllve reached m the school, 
whereas m other subjects, such as drllwwg or ex
perunental physlcs, their work tells 

3860, It IS easler for them to take a high place 
In the exammatlon for those subjects than m the 
more difficult subjects 1 - Yes, m theoretlcal 
m~chanlcs 1 am Wlthm bounds In. s .. ymg that 
although 80 per cent. of the boys who lea.ve us 
would :flnd their mterest m contlnumg the study 
of that subject rather than any other, yet even. 
wlth all the mfIuence that I can brmg to bear 
upon them, from havmg known them before, I 
cannot mduce them to do It. You. wul see from 
the lower paper of the exammation the pomt to 
wluch mechaniCS may be taught I but With re
gard to the lugher paper, 1 tlunk that mechanlcs, 
speakmg of the claSs we have to deal WIth, never 
can be taught up to that pomt. 

3861. Then, m .. ddltlOn to the dIfficulty m m~ 
ducmg students to prepare themselves for those 
classes, the labour of teachIng those classes 
18 very much greater?-Yes, there 18 no oom
parlSon. 1 may put m three tImes the work 
to that subject, and not get hal£ the results that 
1 should get m s11.ch a subject as expenmental 
phySlcs. That IS Ilo subject boys lire extremely 
fond of, and which they take up m a very ready 
manner l but still maJong every allowance of thiS 
kmd, there ought not to be the difference m 1;he 
results wmch we find eXlSts. 

3862. 1 beheve the payment on results is the. 
same per head m e..ch case?-Yes • 

3863 Would you say that that IS an encou
ragement to masters to take uJ? the more dlfficult 
subjects ?-It 18 II questlon which hardly reqwxes 
an answer. 

3864. Would you say deCIdedly the reverse, 
and that It IS a great dlscouragement ?-Lookmg 
lit the returns wmoh 1 hold m my hand, 1 find 
that theoretical mechantce, wmch IS the most 1m. 
portant subject on the hat, 18 almost deserted; 
whereas other subjects Will have SIX or etght 
sheets of results throughout the country, one 
smgle sheet, or lit most two sheet$., of foolscap 
paper, suffices to give all the resultll tbl:oughout 
the emplre m theoretlcal mechamca. 

3865 And that you say anses partly from the 
reluctance of the puptls to prepare themselvea 
m the subJect?-The subject 18 made too difficult 
for the class of people who have to deal WIth It. 
Canon Moseley has sald all that can be saId on 
that subJoot, the teaclung wluch he. figured out 
is the te..chmg wluch we ought to be mduced tQ 
give 

3866 Then, what would be your remedy for 
thIs state of things wluch you conSIder to be so 
undeSirable 1-With regard to thiS subject of 
theoretlcal mechamcs, 1 thmk It should receive 
in the teachmg the sunple practlcal character 
that Canon Moseley proposes. 

3867 And then you thmk the masters would 
devote themselves to It for the same capitation 
grant which they receive for teaclung morganlC 
ehemlStry or physlcs P-1 do not t1uDk that In

orgamc chemIstry, as they exannne m It now, IS 

at all an easy subject. 
3868. You thInk the teachers would devote 

Co themselves 
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1'. Coombe.., themselves to teachmg theorettcal mechantcs, and 
&" that the pupils would be prepared to take np that 
-- subject If the exammatloll were of a more prac-

,,8 !lIar tlcal character ?-Yes. 
IS('8. 3869. And that WIthont any change 1D the ear-

pltatl@ fee?-Yes; If It were recollected what 
an apprentIee-mechaDlc, or a boy stndywg me
chamce, could be expected to do. 

3870 WIth regard to metallurgy and mmmg, 
and other BubJects, would you Bay the eame 1-
As far as I know, the eXllmmatJon 1D metallurgy 
and Rlinmg 18 very good, both practical and pI ao
ticable j but of all the subjects that we are 
examlDed tn, I tlnnk the most prootlCal papbrs 
are those gtven by Professor Tyndall tn phySICS 
He says, "I want the students to know thIS. or 
I want the stndents to do that" Ahove aU, he 
demands an expeTlmental knowledge of the sub
Ject. It IS a very takmg subject, and I do not 
thmk there 18 a lad 1D my claos who studIes 
expeMIDental phySICS whll has 1I0t made hIS elec
tncal machme. I may, perhaps, add here, that 
I intend til recommend <the CommIttee to set 
np a carpenter's bench, WIth a tlnman's bench, 
WIth lathe, tools, and eo on, lilt BTlstol; f01' 
almost all my boys are now at work m makmg 
flxperllDents whIch illumate the sCience they 
are sttldymg I am so 6t~0~ly convmced Of 
the "alue Qf that, that I am dIsposed to foster 
It all I can; namely, to teach the boys to handle 
tools, so that they can make theIr own expen
mente.. I had to Iparn It myself; and I look 
lIpon It as Qne of the faults of my origmal tram
mg as a teacher of sCIence that 1 was not pre
pllil1ed ID that respect. 

1l871. You would not for D moment propose to 
substitute workshop teachmg of that kmd, I sur
pose, for a real apprentIceshIp In the workshop? 
-No; It IS merely to assISt a lad In the study 
of sClenoe 

3872. You would do that enbrely regardless 
of anytime whICh It mIght or mJ~ht not save the 
boy 1D hIs actual apprenlJceship ?-I had no 
thought In that dll'eetlOn I was merely tlnnk-
109 of the lDcreased power of stndymg and DC
qUll'lng e:>rpernnental SCIence, whIch IS gtven by 
the abilIty to use a few SllDple tools. 

3873 Is there a mnseum 1D connection wnh 
the teachIng '10 your trades school 1-Yee; bnt 
we have never made any great l'omt of ~t. I 
looked Up011 It as a failure at first. In an mstI ... 
tubon hke .ours, whtch must of necessity stru~gle 
to make both ends meet, we cannot Bfford any 
portion of the tune of the master til the mnseum; 
and beSIdes, we could not afford the tIme to 
exhibIt, the museum. In an insbtntlon lIke ours, 
1 tlnnk a museum altogether out of place, lind 
llllpracbcable. 

3874. You thInk a museum 18 of no use unless 
It. 18 systematIc and tolerably complete ?-My 
oplDlon only goes to the connection of a museum 
With a trade school. 

3875 You thmk you could not hope to have a 
eomplete and systematic museum m conneetwo 
WIth a trades schoo1?-Ne. 

3876. You spoke of the qnestlons 10 experi
mental phYSICS as belDg emmently practical. 
and you referred to a paper publIshed III the 
DIrectory of the SClence and .Art Department 
as a gmde to teachers, )8 a SlIDllar eourse adopted 
With regard to other BubJeete?-Tltere IS III each 
ease a sort of & y llabus of the COUl'Se of metrnc
non, but In nO C8:!e IS there a syllabus which IS 
of the "alue and dtrectne .... Qf 1he one I speak o£ 

3877 • You think It would very gi-eatly fi,Clhtate 
the efforts of teachers u a 8lmllarplan .. ere adopted 
With regard to other aubJecto ?-Ccrtrunly, If 
other eXllDllDers would deal With the .yUabus III 

the same practIcal and dIT8ct manner na Professor 
Tyndall. 

3878 Of course you do not expect that It 
should be earned 80 far as to IndIcate to you what 
the detailed nature of the exallllnatlOn W!U\ to be? 
-CertaInly not, hut only clearly to define the 
course of the teachlDg, BO that If a man hIlS done 
a certam amount of work, he mlly be certam that 
hl8 work Will tell. 

3879. Mr. ""elana 1 In the same way that the 
exanlLnalJous at Cllmlmdge or the Lontlon Um
versltyare defined?-Yes, I know the London 
UmvorBJty defimtJons very "ell, aud I thInk theT 
are very practtcal and Just to the POIDt. 

3880. Chatrmon.) Th~re 18 a IIllII1ng Bchool 
at Bmtol, IS there noH-Yeo. 

3881. Is there any conneclaon between that 
school and your trade 8chool 1- Y CB, the!. both go 
on under the same rllof, and the pupiJl! of tit. 
m1lllDg school are each of them connected With, 
tho) trade school, receive all the sCIence 18S8Oll1,' 
and pay the whole fee of the trade Bchool, but 
the notion of the school at present 18, that 1t 
shall be self-supporting, and It 18 80; III additIOn 
to that there pay 7 l. per annum to a mlDmg en
gIneer for ectures on hiS branch of technology. 

3882. Can yongtve the CommIttee the Inotary 
of that school?-YeB, the school grew l1p With 
the trade echoCll, and owed Its onglD to the exer
tions of the late Mr Mackworth. the mlDmg m. 
spector; the school was supported by voluntary 
subscnptlons, the fees belllg only nOmInal, 3,. 9a. 
m every CltBe, those who were sent to thIS school 
were the sons of coal millers from a dtstance, who 
could well have aiforded to pay for thell' education. 
Upon the death of Mr Mackworth, the energy 
winch had sustalDed the suhscnptJons to the school 
wasl0l!t, aDd the aubocnbere gradually dropped of!; 
the on Iy gentJemB.II who stuck to the school at aU 
bemg Mr. Handel Cosaham 1 do not exaggerate 
when I say that dllTlDg the last three years of thai 
mmmg school Mr Co ... ham must me spent, al 
the very least. 100/. a year upon It, out of In. 
own private pocket. 1 constantly protested agalns 
thIB state of tinngs, and told 1I'lr. Cossham that hI 
would get tIl'ed of such an expendltl11'e. AUI 
tins, of course, was at last the case. He decImel 
to pay the master's salmy. and the school closed 
I will hand m a pamphJet to the Committee, ex 
plamIng my vIews l1pon the proper mode <Of con 
ductulg a DlImng schooL On my own reBpon" 
bIhty, with the oonBent of Canon Moseley and h. 
compeers on the Comnnttee, &Il excellent mlIDDI 
engmeer has been employed, who 18 now gIVlD! 
lectnres 10 the school, and receIves for h18 remune 
ratIOn only '1 L per anmWB for each pnpd, and al 
though the school OIl Its preBent bUIs has only b ... 
au: months' start we have eight pupils, and hl8 m 
come from hIS 1ecturellls 561 a year, we hope tha 
next year we may get some supplementary 811 

by means of the Department of Screnoe, for tIuJ 
gentleman Will assuredly get a certdtcate; bu 
there 18 thiS ddlicnl ty 10 the way, of course a mal 
cannot lIve on 0561 a year; he has an office in thl 
oCIty, as a mIBmg engtneer, bot the eoal.-ownel1 
of Bnstol do not carry on theIr mmmg WIth an) 
great appeal to SCIence, and eonaequently there 1 

not much work for a mlDlng engtneer 111 th 
Delghbourhood, so that I fear he will carry hi 
mJiuence to the other 6lde of the flver, and theJ 

o 
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of COUTse our mmmg school wIll fall to the ground 
agl'm for the want of a master, bnt I am BeeIDg' 
MJ Handel Cossbam In London to-day, m the 
hope of gettIDg some guaranteed employment for 
thIS master to keep hIm on thIS side of the Sev~rn, 
when, no doubt, the mIDlng school will1lounsh 

• 3883. Y 011 hope that WIth some extraneous aJd 
you WIll be able to ml!.IDWn thIS scbool/-Yes, 
not money, but employment for thiS gentleman as 
f& tllIDlng engIneer 

3884. That 18 to SILY, you do not thmk ItpOSS1.
hie to procllre & teacher who should not be en.
gaged m Bome profeSSional avocation, m addItion 
to teachmg ID the school ?-At preseDt, not, bllt 
as tbe school goes on I beheve we could as fairly 
charge 14 I a year as 7 1. a YeM, and by the 
TaIsmg of the fees we mIght make It worth the 
w hue of a teacher to devote h18 whole time to the 
schooL ' 

3885. Do you think the dUlicultllls of the sehool 
would be Tery much dllrumshed If It were Sltua.
-ted at Merthyr Tyd:lilmsteadofBr18tol?-Yea; I 
think at present a, school at Merthyr Tydfil would 
be more favourably SItuated With regard to the 
employment of a mmmg engmeer to t~ach Wining, 
but there would not be the meaJlB of giVIng lD

structlOn ID general SCIence, whIch we have at 
Bnstol. 

3886 But assllmmg that there were III trade 
school attached to a mmlng school ali Merthyr 
Tydfil, do you thmk the number of pupJ,!s enter
mg themselves would be very much large!! ~ 
the number at Brutol 1-Yes, certaJnlr. 
, 8887. 1 hen do you thmk 1t 18 deSIrable that 
secondary- schools of this kmd should! be estab
hsheci In the varIOUS centres of mdustry ?~Yes,.I 
beheve the public are begu,mmg to see the neces-
81ty of insIsting upon It. 

3888. Do you thInk there would be ltlly dJffi
eulty m procurmg teachers of SCIence for such 
schools 1-Not at all. 

3889. Do you think It 18 necessJU'Y, as Canon 
Moseley has BaJd; to traJn these teachers specially, 
or do you thInk they are already eXIBtlnO' 1I1 em
hryl> ?-We have a number of teachers ot- sCience 
8cattered throughout the country, who have been 

,oalled Into eXIstence by thIS Mlnute. and who 
have never cost a penny, and u they leave theIr 
professIon, the State has nothmg to regret" for 
they have been of no cost, they often do ex
arome those teachers, and If they have reached a 
certain standard, pay them on the results of thell 
teaching, though they do not ass18t them to reach 
that standard. 

8890 What do you thmk of Jermyn-street as 
III school for tralll1ng sCience teachers, you havmg 
yourself been a pupu thepe ?-As far as che
D1I8try 18 conoerned, I thInk It 18 all excellent 
school, but With regard to phYSICS, It lacks the 

• elementwhioh I have Just spoken of as bemga de
lIir"ble element to Introduce Into my own school; 
there IS no phySICal laboratory, and there 18 no 
mstructlon In fittmg-up and making apparatus, 
my own appallttus for lllustlatlons m expen
mental sClenoe has cost me nothmg smce the 
foundation of the school, everythmg 1 have 
wanted Blnoe that time I have made; tbls kInd of 
apparatu8 18 costly, and unless a man is prep. ... ed 
to deal WIth h18 suhJect m that way, he will be 
fettered for want of the power 1 speak of 

8891. You know that mathematics are not 
taught m Jermyn-street ?-No; and I thInk that 
18 a great blot ID the 6chool, hut my Idea of a 
model techrucal school lB the school whIch has 

072. 

Just been established In DublIn, addmg to that 
techrucal school In Dublm III physical laboratory 
to m.truct the teachers In the constructIOn of 
apparatus, you would have a perfect school 

3892 You llJ'e now spealung of a school fOl 
teachlDg teachers ?-Yes. 

3893 A.s .. techmca1 school, de you also eon
Sider that a model school, as f... as the pro
gramme goes?-Yes; there 18 one pomt 111. con
nection WIth the hlBtory €If the Dublm school 
w mch I may refer to here, the authontles of the 
school IDSlBt upon two of the most lmportant 
teachers devoting the whole of theIr time to the 
atudente, they are not allowed to come and gI"Ite 
<their lesson and then go away IIIgam regardless 
whether the student has ~ecelved sohd mstructlon , 
or not, theIr duty 18 to devote the whole of theIr 
time to the students; those teachers are the 
teacher of engmeenng, and the teacher of mathe
aatlcalsurveymg, now, III the techmcal school 
1D Jermyn-street,. whIch IS ca,lled ammmg school. 
the subJects of surveymg and levellmg are not 
,taught, moreover IIIstudent will attend that school, 
1IJld, U he 18 .. workmg man, he learns from It '; 
but there IS 11.0 such thIng as mterrogataoll or re
capltulnoon, or anythmg to ensure sound progress 
where the work IS not Inet by diligence, now, I 
think, you can only get a small pell-centage of re
sults uzUess you have diligent recapltulatory hard 
work. 

3894. Would you say that In III school of tl,at 
kInd, there should be an entraJlce examlDation, 
or some certlficate standmg ill the stead of ltll 
entrance examination ?-I thmk there should he 
an entrance examinatIOn; and that no cerhficate 
to gUl1ll'antee that the student IS prllpared to re
ceIVe the IDStructlon whlCh IS gzven m the school 
should be taken m heu of thll~ 

3895. You contemplate the traJDlDg of teachers 
for secondary schQols, for schools of the class of 
the BrIStol Trade School 1-Yes, I have not yet 
addressed myself to the pomt of thell educatIOn 
as teachers, there IS one pomt on whIch I might 
supplement what Canon Moseley saJd, that 18 to 
say, as, to tbe 'Work of those students lD such a 
school as mme. It would very mucr. damage my 
school U 1 had a young maa who was to come 10, 

say for .. week's teachIng, to be followed by 
another young mn who came m for a week's 
teachmg. 1 could not get on at allm that way, 
but. tf you WIll gLve me a younO' man who has 
done hIS work &t the school, and Yet hUD come to 
me to work for a year, that would be a practical 
method of enablmll him to acqmre skill as a 
teacher. but for men to be commg In, m succes
SIon, that would never do 

3896. Y (lU thmk that normal schools cllnducted 
on that plan, however deSIrable they Dllght be 
for tewers, would be very undeSirable for the 
head master, who 18 responBlble for the chudren? 
-No doubt of it. 

3897_ Now, WIth regard to teachers of ele
mentary sCience lU eveDing classes, such as those. 
scattered up and down the country" what do you 
think of the mmute whIch has recently been 
passed whIch allows payments to be made on 
results to persons who have passed the May 
examlUatlons, but who have not passed any 
spe<lIal teacher's exammatlOn ?-I do not attn
bute any evu to that; the success of a man as a 
teacher does not depend on the nnmber of certi
ficates he gets, but upon hlB work. If he makes 
hlB work tell, he get.. pupus; and If he does not, 
all the certificates m the world will not hnng 
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T. Coombef', hun any I do not know that the department of 
Eeq ScIence and Art has damaged sCIence teachIng 

by that mInute lD the least. 
a8 May 3898 Do you know what are the opinions of 

1868. smence tcachers generally Wlth regard to that 
DllDute?-No, but I know that in sCIence teach
ing, like other matters, yon very soon get lDtro
duced to the feehng of monopoly. 

3899. Are you not afratd that persons who are 
not qualIfied should take classes, and they bemg 
unsuccessful In the conduct of those classes, that 
the whole system should suffer lD reputatIon?
There IS a danger In that dIrectIOn, but I tlunk 
it IS compensated by the fact that people WIll now 
have sCIence ,educatIOn, and If they cannot get It 

, one way they will get It another. 
3900 Have you conSIdered the Mmute of the 

21st of December, estabhshmg scholarslups and 
exlubltlons in connectIon WIth the SCIence and 
Art Department lD reference more espeCIally to 
elementary schools 1-Yes; WIth regard to the 
10 l. scholarslups, I am deSIrous to aV8J.l myself of 
the benefit of that lD the trade school. I have 
two boys who are very clever; theIr frIends have 
1Itruggled to keep them at school up to thIS tune, 
and they would denve conSIderable advantage 
from bemg kept another year at work; and now, 
If they get each one of those 10 1 scholarshIps, 
they will be able to stay another year, whICh will 
be much tq thell' advantage, and to the advantage 
of the master to whom they may hereafter be 
apprentIced 

3901. But suppose your ~chool were an ordt
nary elementary school, or even a good elempu
tary school, do you thmk a boy would denve 
much advantage from remainm~ at scbool under 
that DllDute ?-N 0; the teachmg of the school 
cannot be dIrected to that one boy. 

3902. You thmk It IS not deStrable that it 
should be a condlbon that he remamed m an 
elementary school 1-1 should thmk that hIS re
m8J.Dmg m an elementary school would be im
practIcable. 

3903. Is there anything you wish to add to 
your evtdence?-Wlth regard to payments on 
results m connectIon WIth the papers of the de
partment, It seems to me that 1t IS necessary that 
the payment on results should be supplemented 
by some addttIonal aId apart from the results 
on exammatIons attendant upon work 

3904 What do you mean by work?-The de
partment now on the art Slde pay a teacher for' 
work mdependent of results, but It IS not so m 
connectIon Wlth SCIence! there IS a case in our 
own school, It Is not of great Importance to us, 
because the mllSter who teaches the subject does 
not depend entIrely upon It, but it would be Im
portant where a gentleman WIlS engaged In teach
lUg applted mechamcs only. In tlus subJect the 
department have chllDged the exammer WIthout 
commumc&tmg at all Wlth the teacher; the teacher 
teaches WIth the hope of domg somethmg WIth a 
partIcular order of exammatton, but fUlyone hIlS 
only to CBAt hiS eye over the til 0 IllSt exammatIon 
papers (which I hand m) to see that the treatmeut 
of the subject by the two different exammers IS as 
Wldely dtfferent IlS it could poSSIbly be made, so 
that the teacher who has been at work Wlth the 
hope of gettmg resulta in that subject m the 
former kmd of exammabon, cannot pombly be at 
all well pJUd for lus labour, and that mtroduces an 
element of fSJ.lure mto the system. 

3905 How would you prove the work without 
results?-I have not set myself to the solutIon at 

that problem, aud there i8 a greater difficulty 11& 
the case of SClenoe than In the case of art I but 
unless a teacher 18 to be driven away in dl~gust, 
such a contmgency as thIS must be guarded 
agamst. 

3906 It 18 Mr Anderson who has succeeded 
to the Rev. Mr. CowIe as eXllmmer m thm sub
Ject1-Yes. 

3907. And Mr Anderson being superin
tendent of machinery to the War Department, his 
quesuons WIll probably be of & more praotlcal 
character than those of a gentleman who, though 
he IS a member of a UnIversity, hIlS not gtven 
hIs atteouon so much to practIcal questIons In 
mechamcs?-Yes, I thmk It IS a most fortunate 
thmg that the department have made the change. 
I mean fortunate for our school, and for other 
schools of the kind, but nnder the Clrcumstancel 
it IS very bad for the teacher, and thiS preseU! 
examinatIon is very serIously affected by thl 
change lD tbe treatment of the subJect. , 

3908. Would you SIly that upon the whole th~ 
eX8J.mnatton papers set by tbe department arE 
adapted to the clnss of persons wbose inStructioDl 
the, wish to encourage P-Most deOJdedly, the 
maJonty of the papera are "ery fRlr and verl 
practIcable. 

3909. You would take exception to one or tW( 
subJects, In one of whIch yon tiunk the remed] 
hIlS now been apphed P-Yes. 

3910. Mr. Aclllnd,] But do you think tha 
Mr. Cowie's papers are eet for schools such lib 
yours?-Yes. 

3911. Are there many other Buch schools 118 
yours m the country 1-1 do not tbmk there are. 
There have been one or two attempts, but our 
school" the ooly one whIch has succeeded. 

3912 Are not those papers set for some other 
purpose, perhaps 1-1 now see the dnft of your 
prevIous question. The objeot of the examma.
tIons of the department, as far as I know, IS to 
educate the workmg classes in SCience, and th~y I 
only pay for results on the workmg classes. Itl 
would be absurd to suppose that their examina.
tIon was mtended for any hIgher clllSS. What I 
say IS thIS, my school, from the fact of my havlDg 
them entIrely Wlth me, bas special advantages In 
th,S subject for the clllSS of workmg men. and If 
It luts my school hard, how much harder must 
It lut the classes of workmen throughout the 
country. 

3913 Those papers presume a conSIderable 
amount of mathemaucalknowledge, but there IS 
not much systematIc teachmg of mathematics in 
your school, IS there ?-Yes, there IS We teaoh, 
and that IS all we can do, np to the lower ele
mentary paper lD mathematICs in the SCIence and 
Art Department. That 18 10 say, a httle trigo
nometry and logantiuns, and algebra, as far as 
SImple equattons WIth the first book of Euchd. 

3914. But, If I understand that paper of Mr 
COWIe's, It Imphes a knowledge Of conic sec
tIons, and also even BOme knowledge of Newton ? 
-It Imphes altogether a lugher mathematIcal 
treatment than we can get frOID boys or workmg 
men. 

3915. But there are workwg men m England 
who study mathemabcs, are there notP-No 
doubt; hut we are tallang of the mass of work
mg men. 

8916. But IS it not the fact that there are a 
good many workmg men m England who do 
stu8y mathematJcs 1-1 have heard of ISOlated 
cascs In the north of EnglanoL 

3917 May 
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3917. May not those questtons in Mr. Cowie's 
paper be mtended fQr such men 1-1f the ques
nons be mtended for those men, how unfaIr they 
are to the teacher who has been workmg at du
ferent corners of the country m getttng up average 
workmg men m the subject. 

;1918. Th,s paper, however, does presume a 
mathemattcal educatton ?-Yes. 

3919. Which you do not profess to carry be
yond a very lunlted extent ?-J ust so. 

3920 The questton IS, whether a.rtlsans are 
prepared to aIlSwer such questtons, or desire to do 
so, IS It not ?-To that questIon I say deOldedly 
no I the pomt I am addressmg myself to 18 th18, 
the possiblhty or impossIbility of domg thIs Wlth 
average workIng men. 

8921. Mr Potter.] Do yau pay any rent for 
your school ?-No, we pay taxes. 

3922 What would be the value of the bwIdmg 
jf It were let 1-The rateable value 18 361. a 
year 

3923. What are your subscrlpttoIlS ?-They 
amount now to 60 1. 

3924. You reC81ve on an average from the Go
vernment 2501 ayear?-Yes. 

3925 That 18 3501. a year, whIch you receIve 
£rom extraneous sources ?-Yes. 

3926. And your school could not be camed: on 
WIthout that fund, extra to the fees ?-J ust so. 

3927. You educate ahout 140 scholars, do you 
noH-Yes. 

3928 Mr. Aclana.] Yourtotalmcomelsabout 
7001., 18 It noH-Yes. 

3929. Mr. Potter 1 IIalf of the support of your 
school comes either :Gam subscnpttons or from the 
Government ?-Yes. 

3930 Mr. A.lana 1 Then what dtd you mean 
when you said that your salanes were 5001, and 
that you had 450 I. from fees ?-The fees have not 
up to thIs tmle reached 3001. a year, but they 
will, I have no doubt, thIS year be nearer 400 I. 

39S1. You have 140 bo}s a.t 31., you say?
Yes, we have now; the school has grown rapIdly 
lately, but we make somE.> bad debts, and you 
have also heard me explam our scheme of exhIbI
ttons, whIch brm~s down the fees accordtng to the 
extent to whIch It is employed. 

3932 Mr Potter.l Practically, the school 18 
only half self-supporting ?-Speakmg WIth refer
ence to the fees, that 111 II. very f8.1r statement, I 
thInk 

3933 Cha.rman.] Does the 31. cover the cost 
of books and other thmgs whIch the school pro
vides ?-The school proVides nothmg 

3934 Then what are the other expenses of the 
school m addltton to the salaries ?-Keepmg the 
place clean, and keeDing It in rep8.1r, finding che
mIcals and apparatus, to which 10/. A year 111 
devoted-

3935. Mr A.lana] Do you tlunk you have 
fully sattsfied the demand for such educatton at 
Brh.tol, or do you thmk that If your school were 
much larger It would still be filled ?-The school 
18 growinO', and I thmk we shaUgrow Wlth the 
demand, Cut I think we now do all the work for 
the class we cater for, whIoh has to be done at 
present; there is, however, a very great enthu
sutsm awakenmg Wlth l'egard to techlllcal edu
catton, and we have room to grow In the bwIdmg 
ltself. 

3936. Do you suppose that the foes of private 
sohoolmasters for teaclung the snme class of 
boys are higher or lower than yours ?-They are 
a little higher for the same class of boys in 
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pnvate schools, I should say II gumea a quarter, T. 
w luIe we charge 158. 

3937 The addtttonal6s IS paldforthesakEl of 
fashion and SOCIal Importance, I, suppose, but 
you dllnk, perhaps, that u there were a Wider 
system of schools hke yours, such schools would 
be more sollght after? - The prIvate schools 
cannot offer the same advantages whIch we offer. 

3938 Mr Akr"Ya. ] You dlVlde the mstructlon 
carrIed on m your school Into three heads the 
trade sohool, the mmmg sohool, and the everung 
classes?-Yes. 

3939 In your day sohoo lyou gIve as the num
ber of the sCIence scholars about 50, but you 
have about 82 boys 1U the elementary school?
Yes. 

3940 ,And no boy oan be advanced from the 
first diVISIon to the sCience sohool WIthout II. satts
factory acquaintance Wlth the elementary Fub
Jects ?-No, we demand an accurate knowledge 
of fracttonal and declDlal arlthmettc, and the 
power to spell Wlth absolute correctness. 

3941 In fact you make some knowledge of 
those elementary matters, readlllg, wnttn~, and 
IIrlthmettc, a condition of arumsSlon to the i:jCience 
School?-Yes. 

3942 You have m your evenmg sCIence classes 
how many?-The report gives the result of our 
last year's work WIth regard to the number The 
total number of mdlY1dual students was about 140. 

3943. So that m fact you have nearly three 
times as many SOlence students III your evenmg 
classes as you have m your day school ?-It IS so 

3944 Out of those 140 students 1U your 
evenmg classes how many have attended the day 
school/-At a guess I should say one-tlurd 

3945. Then the obJect of your evelllng classes 
was to extend mstructton m SCience, and to 
glve the older pUPIls an opporturuty of keeplllg 
up theIr knowledge after they had left the day
school? - We looked to our older scholars for 
support 1Il the evenlllg classes, but not alone to 
them, the chemICal class IS larger than any 
other, and the great maJorIty of the pupIls are 
druggISts' assistants or apprentices, and. th08e 
who hve to some extent by practloal chemistry. 

3946 How many of the 140 students belong 
to the arttsan class, or the workmg class?-There 
are very few who do not, very few that we cannot 
claim upon, the Departtnent of SCience and Art 
only pay for resulfa on men m the pOSItion of 
arttsans who are not paymg mcome tax I shall 
be gIVing the maxlmum 01 those who do not be
long to that class u I say that we had not more 
than 10 altogether last tmle, whom we could not 
cla.1m upon 

3947 In fact you would call these evemng 
classes speCIally for the benefit of the worlong 
class?-,Yes 

3948 Cha.rma1l.] Was there, m your judg
ment, any stralllm~ of the consCience at all In 

regard to the rank 1U hfe of these people ?-N 0 

3949. Mr. Akroyd 1 I should hk:e to get at the 
results of your tra<l.e school m the evemng 
olasses, not merely With regard to examlllatlons 
under the SCience and Art Departtnent, but WIth 
regard to thelrlllfinence on trade and manufacture; 
can you then tell me \\ hat has become of the 140 
sttldents, and whether any of them have been 
placed advantageously In connectton WIth our 
trades or manufactures ?-.-I can speak for my 
own subject of cheIDlstry, and I can say thiS, 
that every chemIst engaged 1U manufactures m 
Bristol, save one, has been educated by me 
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aQ50. Are there apy large sugar manufactonee 
m Bnstol 1- They do not employ chemIsts; 
the chemIst at the gas works was my purd, 
the chemIst at the alkah works was my pupil, 
the chemIst at the vItrIol works was my pupil, 
the chem,st at the sal-ammornac works was sJso 
my pupIl, and I might go on still further by ap
pealmg tc my memory, but thIS I have fU!Cer' 
tamed, that there IS only one ca.e& In whICh a 
chemIst IS employed m that c,ty where the 
ehemist has not been tramed by me 

3951 Can you explaIn the exceptlon WIth 
regard to the Bugar manufactory 7 - They dtd 
employ a chemISt, but have ceased to do so. 

3952 Chalrman.] DId mauy of those gentle
men receIve prIvate JDstruetlon from you ID ad
dltlon to class metructlon JD the day or tl1e rught 
Bchool; m puttmg that questIOn, I Include In the 
class mstructlon everytlung which IS paId for by 
the ordinary fee, and I exclude everythlBg that 18 
nClt ?-I can scarcely answer the quesbon put m 
that way; every class has Its scale of fees, the class 
for lectures on the prmclples of chemIstry has one 
scale, and the labOlatory class, whIch is necessarIly 
e;tpenSlve, hlJ8 another; but everyone of the 
gentlemen of whom I have spoken bve not only 
attended my lectures, but have also worked m my 
laboratory and acquired a knowledge of p~actlc&l 
chemistry 

3953 But< laboratory practice wonld not have 
been necessllTY m order to enable hIm to get a 
prIze from the SCIence and Art Department ?
No; of course It helps hlm, but he mIght do 
WIthout It. 

3954. Mr Dtzon] In Bll'IDmgham we have 
an !DstJtutlon where there are sCIence evemng 
classes, but no day classes, therefore, the class 
rooms are not opened dnnng the day. I presume 
that you would recommend the estabhshment of 
day sCience classes IU' such a large town as 
Blrmmgham ? - Certamly, and you would find 
m your rught classes the advantage of snch a 
step 

3955. From what class of people would YOll 
ellpect the people to come to those day classes ?~ 

I cannot do bette than ask the Committee to cast 
theIr eyes over that paper wll\~h I wrote 10. my 
class-room yesterdav, from the llIout hs of the 
boys, they are of the superIor ru-tlsan class and 
the lower shopkeel'mg class. 

3956 What Bcale of fees would you BUg~rest 
ehou!d be charged IU a place !Ike BlrnuD/ilhatn 1-
I thmk you mIght well charge a gumea per 
quarter, and then WIth the aBBlstllnCQ of the de
partment you would doubtless realise a Bufficlent 
!Dcome; but m add,tlOo. to that you might enhst 
local sympathy by a system of loeal exlubltlons 
such as I have suggested. 

3957 Do you thmk the masters that we al. 
ready have for the eveumg clo.saes oould under. 
take the teaching of tbe day olnsses, or that we 
should req Ulre a dlffilrent staft' of masters?-We 
do the work of both In our school, and you mtroo 
duce 8t\ element, as fur as expense 18 concerned, 
when you come to talk of tWG staff. of teachers, 
whIch makes the practlcablhty of the step rathec 
more doubtful. 

3958. Have you Rny other suggestions to OfF61 
"IVlth regard to the estabhshment of day school! 
for sCIence In IllTg8 towns, BOoh BI BirmIngham; 
I mean any suggestIons based on your own 
experIence In Bnsto11 - No, I don't think you 
~uld do better, to start WJth at sny rsts, thllll 
to adopt the plans we have found practicable 1m 
BrIStol. 

3959. Mr AArOVd.] Do you beheve, from yoUl 
experIence, that there &1'e man,. advantages l[ 

comblnlDg day schools and evenlDg claeses La thE 
same bUIlding, anil undel.' the Bame staff of mas 
ters 1-Very great advautages; for example, 11 

descnptlve geometry, speakmg broadly, we eat 
only work that subJeot In ou" :lI1ght schooll 
Wlth those pUpils whom we have prepared in thE 
day school; the artlsans come 1D uuwtlhng an~ 
perhaps Lacapable of maklDg the effort WhlOb iI 
necessary for that severe study; 80 that unlesl 
we have a day school to take the students over thE 
threshold, we can hardly hope t0 do anytlung WId 
them In stumes whIch requll'e great mental 
ellemon. 

The Rev J ORJr G CROlllWELL,:r.t: • , called iu. and Exammed. 

3960 Chatrman J You are a Master of Arts of 
Oxford, and the PrInCIpal of St Mark's College, 
Chelsea ?-Yes 

3961. St. Mark's College is a college for ele
mentary teachers lD connechOll WIth the NatIOnal 
Soclety?-Yes 

3962 You were formerly PrIncipal of the 
TralDlllg College at Durham ?-1 was 

3963 Your attention has, no doubt, been 
drawn to the question of the lDtlOducbbn of In

structIOn ID theoretIcal and applIed sCIence !Dto 
our elementary schools '-To a certam extent. 

3964. And to the acqUlsltlou of the re
qUIsIte knowledge by the futrue masters who 
are In traJUIDg in the 110rmal schools?
Yes. that was more the case formerly than it is 
now, more- the case 10 yeara ago than It has 
been for the last few years, masmuch as the 
exammer of that tIme was In the habIt of putting 
questIons wruch requued a fuller knowledge of 
scIence from our stu4ents than has been the case 
S1Dce 1863 

3965. Do you attribute that partly tc the 
chauge in thp person of the exammer, or IS there 
any other cause 7-1 attribute It not to that change, 

or, at all events, not mainly to that chauge, bu 
to the very great chauge whIch took place in th, 
elementary edncatJon of the country, at the In 
traduction of the Revised Code, It lowered th, 
standard-of the educatIOn of the students m ou 
tramlD~ colleges, and we were diSllouraged fron 
advanclD&' .them as far IJ8 we had done prevlOuely 

3966 110W dId that dIscouragement ar18e 1-
Before the perIod to whICh I refer, It was common 
for the Government to make spoolal grauts towards 
lecturers In trammg colleges. PhYSIcal sCIence 
was one of the subjects to whIch a speCIal grant of 
100 I a year WIJ8 devoted by the educatIOn deport-, 
ment In DownlDg-street Any normal school I 
mi~ht have that grant by sendlllg Up for examI
natIOn a competent teacher, but the grants were 
withdrawn, and the result was that It was found 
impOSSIble to mamtam competeut teachers in SCI

ence, and the subject dropped out of the curri
culum of study in most of the normal colleges. 

3967. There was a grant of 100 I. a year to 
each ot those colleges?-To each of those col
leges which mIght eend up a gentleman who 
could pass the examinatIon, after that the gen
tleman continned to receIve the 100 L a year 80 

long 
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long as be satisfied tbe lUspecK,r& that he was 
do1Og hIs work m each normal college well 

• 3968 And that IS now done away Wlth?
That IS now done away WIth 

3969 The reMon why that was done away 
wIth was becau.e It was thought that there was 
no necessIty for the future teachers of elementary 
schools to possess that know ledge, and the cap .... 
cIty of commnDicatmg It, I suppose ?-Xhat was 
!IO, and, as a matter of fact, we were not fJ&ld 
any longer for teachIng those BubJects 

3970. You beheve that was be,cause the Go
vernment dId not consIder at essential that those 
subjects should be taught 10 our ordmary ele
mentalyechools?-Yes . 

3971 Mr, Acland.] What IS your opmion With 
regard to the value of science as an element of 
teachmg m a pnmary school ?-I should say It 
would be ImpOSSible to teach SCIence, m a perfect 
and complete manner, m prImary schools, but 
'What I do coucelve IS pObslble IS thiS, that m 
all pnmary schools a certaIn amount of elemen
dry knowledge of sCIentIfic prmclples mIght be 
communicated, which would be of common use 
and common application m the ordmary walks of 
,every-day hfe. 

3972 You are aware what Dr. Dawes dId at 
KIng's Somborne School, are you of opInIOn that 
,such a use of sCIence 8S that w ruch was made of 
It by Dr. Dawes m that case, the age of the 
pupIls beIng, of course, taken mto account, 
would be advantageous m all prImary schoolsJ 
-Yes 

3973 W oul.:! you extend that to town a~ well 
as to country schools ?-I should make a dIf
ference, of course, m dIfferent school ... 

3974. But you thmk that that mIght be 
adopted as apnnclple?-Yes. 

3975. .Then what dIfference in detaIl would 
you make ?-Probably the schools In the country 
would select a schoolm1l8ter who could gIve m
structIon m agncultural chewlstry, or mensu
ration, or iaDd-surveymg, or vegetable phYSIology. 
while managers of schools lU towns would select 
a man who could glV6 mstructlOn m aJlphed me
chamcs. I used to have apphcatIons from selr 
board towns for persons who could gIVe mstrue
tIon m navI~atIon, that IS what 1 mean by 
makmg the mstructIon Sl11t th.. wants of ;the 
locality. 

3976. You would, of COUlse, say tbat the ex
tent to wruch sCIence could be taugbt must be 
IUDIted, among other thmgs. by thll age of ,the 
pupJis?-Yes. 

3977 But as an element lD the preparation of 
tbe master to teach and mterest hIS scholars, you 
thmk natural sCIence should enter?-I thmk so 

3978 WIll you gIve U8 bnefly any results of 
your expenence eltlier at Durham or at 8t Mark's 
which you tlllnk arply to thIS mstructIon m pn
mary schools?- tlllnk there IS one suhJeot 
"hlch should be taught 10 all pnmary schools, 
I mean geo~raphy. It may be "Ithm tile know
led~e of thiS Comnllttee, that by tile ReVIsed 
Code, even the most elementary lnowled.,.e of 
geography IS not reqUIred, but I thmk It ~ught 
to be reqUIred; I thmk there ehould be In every 
pnmaly school a. certrun amount of commercIal 
geography taught, and also a certom amount of 
ph)Oleal geography tau~ht; now, It would be the 
phYSIcal geography which would touch upon the 
que.t,on of SClenoe, that phYSIcal geography of 
wluch. I was myself a teacher at Durham for 
many years. Although you cn.nnot say It 18 a 
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precise, or an accurately SClenbfic subject, yeft It 
touches upon many Important and useful suhJects 
m SCIence. III order to understand physICal geo
graphy, the pupIls must know the pnnClples of 
heat and light, and the laws of matter and motIon, 
the subject also brlD/!8 them m contact WIth geo
logy, and more or Jess WIth mmerals, and the 
facts of anImal and vegetable hfe. Thrs IS a sub
Ject then wruch, m my oplwon, should be taught 
lD every 'prImary school, I trunk I should make 
It a conditIOn that no school should have a grant 
from the Government m wruch that subject was 
not thoroughly taught. In order to teach It 
thoroughly, the students In normal colleges ought 
to have some knowledge of the prmClples of ele
'mentary phySICS 

3979 FIrst, then, the CommIttee understand 
you to say that you trunk phYSICal geography IS 
one of the most essentIal elements of knowledge 
when we go beyond what are called the three 
R's m all pnmary schools ?-Yes, m both town 
and country. 

3980 And you thmk, lD the second place, that 
phYSical geography could not be mtelhgentiy 
taught hy a master who had not receIved A 

grcJUndmg In the elements of phySICS ?-QUlte so. 
3981 18 It your oplmon that normru colleges 

could advantageously gIve such SCIentIfic know
ledge to the teachers as you now refer to ?-Cer
>ta.mly, many of ;them could. for example, at St. 
Mark's College, there 18 a speCIailaboratory pro.
VIded WIth all the ordmary apparatus for glVlDg 
,regular lectI1res In chemIstry, aIlI1 there is IJ. 
,number of models for gIVIng regular courses In 
'1l1echamcs. We have also the apparatus wruch 
'Would enable a lecturer to gIve eourses on heat, 
11ght, and electrICIty. 

3982. That laboratory has ,been establIShed a 
good many years, has It not ?-YeBo 

3983 Its ongm, I believe, was not at allOWlOg 
to the actIon of the Government, but to the sense 
of ItS Importance lU the college ?-That 18 not 
wlthm my knowledge 

3984 • .At all events, Its orIgmatioll was long 
anterIor tG the reaent examlDatlOns of the SCIence 
and Art DepartoIent ?-Certamly. 

3985 Speakmg generally WIth regard to train
Ing eolleges, IS that loss of 100 l. a year a very 
great conSIderatIon, and one whIch would be very 
detnmental to their power of gIvmg scIentIfic 
insttuotlon ?-Certamly, because It very nearly 
prevents the pOSSIbility of securlDg competent 
lecturers 

3986 A college must be an exceptional CIr
cumstances to be enabled to carry on Its teachmg 
WIthOUt that Government RId, you thInk 7-Yes, 
that IS proved by the fact that m most of the 
traIDIng colleges the lOstructloll was gIVen rup 
when the grant was wIthdrawn 

3987. ,Clla.rman] Is It the case that some of the 
tralDlDg colleges are agam takIDg up the subject Qf 
phYSIcal sCience P-Yes, that IS under the encou~ 
ragement which h1l8 been offered by the Depart
ment of SCIence In South KensIDgton At St. 
Mark's Colle~e, I thInk;, we were among the first 
to resume sCIentIfic InstructIOn. When I went 
there IU January 18&5, I found the laboratory 
olosed, and no leculre had been gIven for some 
time, but WlthlD a few lonthe I opened the labo
ratory, and, With the co ent of the CounCIl, lap
pomted a teacber who had passed the exa.mmat!on. 
of the SCIence Department at KenSIngton, and 
sIDce that tIme we have annually sent m candIdate. 
from the ooJlege to that dep~ent at South 

C 0 4 Kensmgton. 
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Kensmgton, and we have received grants snffiClent 
to enable us to retam Ius servIces 

3988. You mean~antson results 1-Yes. 
3989. C/ulIrman. The students bemg regarded 

88 poor students 1- he students bemg regarded 
lIS poor students, they are almost all of them the 
sons of arusans who can consClentIously fill up 
the paper, saymg they do belong to the artIsan 
class. Besides sendmg m candIdates m chemlstry 
to South Kensmgton, we send m candidates m 
elementary mathematIcs, and In phY81Cal geo
graphy. In the latter subJect last year we were 
very successful, three of our students carned ofF 
respectIvely the gold, suver, and bronze medals 
in the competItIon oren to candIdates from the 
whole of Great Bntam and Ireland That shows 
that our present teachers are anxIOUS to teach 
the subJects, and also It .hows tbat our students 
are anxiOUS to work in thIS way. 

3990 Have you any peculIar facilitIes In get
tlng teachers from the CIrcumstance of your col
lege bemg a metropohtan college 1-1 dare say 
we have, and our students have an advantage 
over those of other colleges, mBBmuch as they can 
easuy V18lt South Kensmgton. 

3991. Mr. A.land] But your stafF of teachers 
IS entIrely wIthin your own body, IS It not 1-
EntIrely 

3992. You are not dependent on the occBSlonal 
RId of profeBBors Imported from outside 1-J ust 
so, 1 keep up that state of things on pnnClele. 

3993. Cha.rman] Do many of your pupils at
tend the evenmg classes m Jermyn-street I-No, 
~t would mterfere With our ordmary work. The 
young man who got the gold medal last year has 
a nght to attend all the lectures, but at present 
he has not done so 

3994. Mr. Acland] 1 suppose It would be 
hardly conBlstent With your pnnclple to let the 
youn~ man be out at mght 1-N 0, but that young 
man 18 now no longer a student m the college. 

3995 Do you know anythmg mdIrectly of 
what IS gOllig on at Battersea '-Yes 

3996 Does what you have Bald of Samt Mark's 
College apply to Battersea 1-Yes, the pnnclpal 
at Battersea allowed a gentleman last year to 
gzve mstructIon to the students, on condItIon 
that he reCClved the grant paid by the SCience 
Departlnent. 

3997 Is there any great dIfFerence between 
the general course at Battersea, and the general 
course at Samt Mark's College 1-No, 1 thmk 
not 

3998. The mstItution at Battersea was onlP-
na1Iy founded WIth reference to the factory dis
;tncts, was It not ?-Yes 

3999 But the dlStmctIon 18 now gone, IS It not 1 
-Quite 

4000 Ongmally, phYSICS and phYBlral geo
graphy had a preponderance at Battersea, whue 
language had a preponderance at Samt Mark's 
,Conege, but that dlfierence IS gone 1-Yes 

4001 Let me ask you whether you think those 
masters, when they have been instructed m the 
college, would have any other career 0J;len to 
them ?-I conceIve that If the students m our 
normal colleges were mstructed m the way I have 
indIcated, the more able men among them would 
frequently find their .. way mto middle-class 
ecllOoIs, that would be oflliu:\vantage to the mlddle
class schools themselves, and It would be an en
couragement to deservmg students. A.t present 
the mlddle-class schools have the greatest poSBlble 
difficulty m ObtamIDg teachers, clergymen and 

others come to me beggmg me to let some of our 
men go to the mlddle-class schools, but we cannot 
pOSSIbly do it. 

4002. What do you think of Canon Moseley'S 
plan of aelectmg eert&ln etudents out of the nor
mal schools, ana sendIDg them out to the sClenoe 
schools 1-1 see no obJectIon, ouly It would be 
expeDBlve; but as far as I see at present, I tlunk 
that some of the eXlStlDg normal colleges could 
gIve the reqUIred kmd of InstructIOn to the mOTe 
promlBlng students, who are a.ble to do much 
more than pass the ordma.ry exa.mmatlon now 
reqUIred by the EducatIOn Department in 
DOWDing-street. 

4003 You would say that It IS hardly neces
sary to found a specIal sCience normal sohool p
I thmk not, unleBB you mtend to go much 
further than 18 mdlcated at present. 

4004. But you thmk the wants of the country 
would be satlsfied by the mtroductlOn of a certaIn 
amount of science mto our eX18ting normal 
schools 1-Yes • 

4005. You thmk that the teachers would not 
be tempted away from elementary schools 1-1 
thmk the more able of them might be; but even 
as It IS now, the more able men are tempted 
away Into bnes of bfe les8 legitimately open to 
them than the career that would be open to them 
If they were to become teachers m mlddle-clasB 
schools .At present some of the clever men 
cease to be teachers at all after a few years' 
service. 1 think It would be W18er to encourage 
them to remalD true to the callmg for wluch 
they have been tramed, than to dnve them mto 
entlrely aben occupations. 

4006. Mr .DIzon] .At what ages do you con
SIder chlldren could commence the study of phy-
81Cal geography 1-.At a very early age, and 
certamly at wbatever age they could commence 
the study of geography at Iill, m fact, many 
teachers, from the tIme of PestalozZl downwards, 
have argued that you should teach phY81cal 
geography belore commerC1algeography, because 
lD the case of phYSical geography, the facts are 
presented to you at once by the hand of nature; 
1 th1nk you could begm phYSical geography at II 
very early age mdeed, certamly when a boy was 
11 or 12 years old. 

4007 Do you thmk it would be adVlBable to 
mtroduce geometncal and mechanical drawing 
mto pnmary schools1-Yes, we do that already 
to the class of students who have passed through 
those grades m drawmg, which the Education 
Departlnent reqUIres as essentlal, our teachet' 
has establIshed lately a class for th18 very subJect 
of geometncal drawmg. 

4008. Cha.rman] Is that With the view of Ita 
belDg taught m pnmary schools afterwards 1-
No, we find that the young men whom we send 
out, can mcrease their mcomes by estabh.hmg 
mght claBSes; several of our students who have 
gone away, and taught mght classes, have JD
creased theIr salarIes very coDBlderably; one of 
them teld me that he was makrog 701. by his 
day-school, and 100 l. by the drawIDg class lD 
Ius mght-school, I know that free-hand drawing, 
and several other branches of draWlDg, have 
been taught JD a common pnmary clay school 
WIth success. 

4009 Chairman] Wlthm the hmIts assigned 
by the customary penod of the educatlon of such 
chlldren ?-Yea, up to 11 or 12 years of age. 

4010 What do you thmk would be tlie best 
preparatIon fortheteachmgof mecharucal draw.:~ 
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and geometrIcal drawmg In evenmg classes, such 
preparatIOn bemg gIven In an elementary school? 
-I could scarcely gIve a rehable OpInIOn upon 
that subject, but 1 know It has been done 

4011 Mr AI/Togd 1 You spoke of the advan
tages whICh natIonaf schoolmasters and others 
may derIve from a general acquaIntance WIth 
SCIentIfic subjects, but that m your Judgment 
would not obVIate the neceSSIty of haVIng specIal 
sCIence teachIDg connected WIth evenIng classes? 
-No, not necessanIy, you mIght have separate 
sCIence teachers I do not go so far as to say 
that It IS necessary that all natIonal schoolmasters 
should be SCIentific teachers. 

4012 Takmg chemIstry, do you not thmk that 
a traIDed master, who was thoroughly acquamted 
WIth hIs subject, would be a much better teacher 
of chemIstry than a schoolmaster who had merely 
got a general knowledge or smatterIng of the sub
Ject ?-Certll1nly, he would be a better teacher of 
chemIstry. 1 do not suppose that any schoohnas
ter who had only a smattermg of h,s subject, would 
be able to teach evenIng classes of adults, but he 
would be able to teach certaIn prInCIples to boys 
which would be useful m thell' ordmary pursUIts 
In Manchester I heald the man~er of the Duke 
of Bridgewater's mmes (I thInk It was he) state 
that the young men whom he had to send down 
the mlDes were so unacquaInted WIth the most 
elementary facts of phYSical sCIence that they 
could not understand the common orders that 
were given to them WIth respect to precautions 
necessary m gomg down mto the pIts 

4013 Under the ordmary condItIons of a day
school, pal1acularly m the manufacturmg diS
trIcts, boys must leave, say at about 13 years of 
age, and 1 gather that you would have all the 
masters of such schools acqUll'e sufiIClent sClen. 
tlfic knowledge to enable them to teach the first 
prInCIples of varIOUS branches of sCience m those 
elementary schools ?-Yes 

4014 But you would hardly expect that they 
would have suffiCient know ledge of the different 
branches of sCience to teach evenIng classes of 
adults ?-N 0, It would only be in the case of the 
men who had suffiCIent faculty for It, I know a 
case of a man who was an elementary schoohnaster, 
and who developed such a faculty In chemiStry 
that he subeequently became, I beheve, lecturer 
at the PolytechnIC InstItutIon. 

4015 Mr. Ac[and.] Have you conSidered the 
questIon of SCientific mstructIon to the lower 
middle class, meanIng by lower mIddle class all 

persons who come Just above those whose chil
dren would go to elementary schools?-Yes, 1 
am now makmg an experIment m that ooectlOn. 
A master who taught chemistry at the college 
has been recently appomted a master m the 
upper school at 8t Mark's College, nlllDely, m 
the hIghest of the fuee schools, for we have 
three schools, the upper, the mIddle, and the 
lower, and the lower IS attended by the chIldren 
of artisans, the second school bemg attended by 
chIldren a httle above that rank 

4016 Whnt IS the rate of payment?-7 $ 6d 
a quarter m the middle school, and a gumea m 
the upper school, In that upper school we get a 
rather superior grade of boys, and they stay With 
us to the age of 14 or 15. Up to thIS tIme an 
attempt has been made to teach LatIn and 
French. Last Chrlstinas we had It from an 
mdependent examIner that the Latm was scarcely 
worth pushIng on, because the boys a,a not come 
eally enough or stay late enough, therefore 1 
got a grant from the SCience and Art Depart
ment, for the purpose of havmg a course of lec
tures on heat, and the boys from the upper claslt 
now come down to the college laboratory and 
there receIve thiS InstructIon 

4017. You find that there IS an mcreasIng de..t 
SIre for InstructIon In sCIence among the parents 
of the children In the upper school I-Yes, last 
year we sent some boys from the upper school 
to the SCIence Departlnent for eXlllDmatJon m 
elementary mathematics, and the year before m 
theoretIcal mechamcs 

4018 Do you find that phYSical sCIence IS an 
equally effiCIent Instrument of education With 
languages ?-More so, because many boys can-, 
not stay long enough to learn the languagelf 
thoroughiL 

4019. Would you say that Latm was not 
worth teachmg unless boys could contInue at 
school after 14 years of age ?-I would not go so. 
far as that, perhaps. 

4020. But would you make mathematiCs essen~ 
tInl In all middle class schools ?-Certamly, up 
to a certaIn pOint 1 beheve In many schoolS< 
French IS In demand, In our own upper schooL 
It IS much m demand, and we have a French 
teacher. 

4021. Do you thmk phYSical sCIence can be
taught usefully WIthout some mathematIcal foun
dation ?-No, I suppose not. 

4022, But you do not gIve a deClde(l opmion 
upon that pomt ?-N o. 
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lflonday, 8th June 1868. 

MElIIBERS PRESENT. 

Mr Akroyd 
Lord lI'rederlck CavendISh 
Mr Dixon 
Mr M'Lagan 

Mr. Wilham Lowther. 
Mr Edmund Foster. 
Mr Read. 
Mr Samuelson. 

BERNHARD ::)AMUELSON, ESQ, IN THill CRAIB. 

Mr. HENRY WILLIAM RlPLlilY, was called m; and Exanuned 

4023. Chmrman 1 1 BELIEVE you are the 
Chairman of the :Bradford Chamber of Com
merce P-1 am. 

4024. You have come here to give eVidence 
With the know ledge and consent of tl:a~ cllllm
berP-Yes, WIth the knowledge and consent of 
the chamber, but not Wlth ooy speCIal mstruc
taons from the chamber. 

4025 But they are content that your eVidence 
should be taken as representmg pubhc opInion 
among the manufacturers of Bradford? - Yes. 
What 1 propose to do IS this to get a copy of my 
eVidence. to read It to the commIttee of tbe 
chamber, Rnd then tha1 they should supplement 
anythmg wmch 1 have saId, If thev thmk proper, 
by addItional eVIdence • 

4026 How long have you resided lD Brad
ford ?-1 have resided In Bradford and the neigh
bourhood all my hie. 

4027 And you have carned on bUl!llless there? 
-Yes, from my earhest youth 

4028 What lS the nature of YODr business 1- -
Dyemg, but 1 have been connected With other 
branches. 

4029, But you are very extensively engaged 
m the dyemg busmess ?-Yes, my father and 
grandfatlier carrIed It on before me m Bradford 

403Q Have you made yourself acquamted With 
the reports of the Enghsh Jurors m reference to 
the questIon of sCIentific mstructlon to the Indus
trial classes ?-Yes, as applied to the particular 
branch of IDdustry cUlled on m Bradford, I 
have 

4031 You are aware that they have stated 
generally that our manufacturers were recelvlDg 
dctnment from their comparative Ignorance of the 
sCientific pnnClples on which the manufactures 
carned on by them should be conducted ?-Gene
rally, 1 am aware of that. 

4032 Will you state to the Comnnttee _gene
rally what IS your opIDlon on that POIDt ?-Look
mg back for the last 25 or 30 years, prevIOus to 
that time the trade of Bradford, and I may say 
the district generally, compnt!lDg Hahfax, KeIgh
ley, BIDgley, and the adjacent villages, was exten
Sively engaged m the worsted manufacture, that 
IS to say, matenal. prmc/paIly intended for female 
apparel made entIrely of wool Soon after that 
penod cotton began to be used in combmatlon 
WIth wool, producmg articles for the same use, 
and the mtroductlon of cotton so cheapened those 
matenals that a great unpetus was glveD to the 

trade of the district generally Very soon after 1 

that, the manufacture of what are called fancy 
goods began to be tntroduced mto the dIstrict, 
tbat IS to say, goods made of cotton of one 
colour, wool of another colour mixed WIth Silk, 
and of vanous designs or patterns, and tbat 
branch of trade has rapidly grown from year to 
year over the whole dlamct, so much so that 
now the fancy trade, which had no eXIstence 25 
years ago, stands, perhaps, qwte equal In unport
ance to the plain trade of the wStrlot 

4033. You mean the plain worsted trade 1-
Not only the plam worsted trade but the trade 
or manufacture of goods made of cotton and 
worsted, as dlStlngwshed from the fancy trade; 
the fancl /foods whICh have been manufactured 
lD the dlStnct generally have not heen produced 
from the onglDal deSIgns of parties Iivmg m 
the neighbourhood; from time to time, manu
facturers in the dIStrict have been ID the 
habit of recelvlDg patterns of mlks and other 
goods from France wmch they have not exactl,. 
copied, but have adapted to the VariOUS wants of 
the community, prodUCIng fancl goods matenaliy 
Varied m deSIgn, out stJll carrymg out the general 
Idea of the sdk and other patterns which had 
been received from France. It IS a SIDgular fact 
(but 1 beheve It IS the fact), that anytlung ilke 
OrIgInality of des/~ (spealong broadly and gene
noJIy, and as to dress goods more particularly) 
has never had any great amount of acceptance 
among the merchants, It has only been after the 
fashIOn has been set ID supenor fancy articles 
wmch have come from France, that the fancy 
~oods of our distrICts have really been required 
m large quanntJes In thIS country as well as ID 
other countrIes all over the world. 

4034 France hl1S set the fashIOn in those goods, 
and has made them m expensive matenal, and 
Bradford hl1S copied them ID less costly matermIsl 
-Not copymg them but adapnng , copyIng would 
not do at all. The most successful de8Jgners are 
men who do not produce, but who can adapt the 
deSIgns of supenor arbcles from France, so IIIJ to 
make them avaIlable and useful for the wants of 
the commuDity generally, tbat does not merely 
apply to the produet.on of dress goods ID fanCies, 
but as a matter of colour also t a colour whIch 
is fashIonable In France becomes a fasmonable 
colour here after a certaln time I have seen the 
attempt made agam and agam to Introduce a 
comparatively new colour, but It was perfectly 

useless, 
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nseless, uules, the colour had come prevlonsly 
from France as a faslllonable colonr. 

4035 Does the necessIty for adaptatIon, as dlS
tIngUlahed from mere copymg, arIse ont of the 
dIffetencp m the matenals that yon have to deal 
Wlth 1-Yes, to some extent perhaps It 18 so; It 
is dIfficnlt to say preCIsely. the deSIgns sImply 
co~)1ed would to my Idea often be 10 better taste 
10 many cases than the adaptatIon, but you have 
to SUIt the taste of another class of people, and 
to snIt that taste, trus k10d of adaptatIon IS 
apparently necessary 

4036 It IS necessary for trade purposes, and 
not from any lDherent dIfficultIes In the matenal? 
-No. 

4037 In maklDg these adaptations, do you 
thInk that any sClenWlc, as distInguJshed from 
artIstic, knowledge 18 reqUIred 1-Yes, I do, I 
thmk It IS very matenal that the man who 
makes the adaptations should have the sClentIfic 
knowledge wruch would enable hIm to know 
the manner In wruch rus adaptatIon .could be 
most sllccessfull\ made In that way he be
comes more nseful, espeCIally lD small concerns 
where be may gmde and dIrect the mechanICal 
part of the work. 

4038 You mean chiefly the arrangement of 
the looms 1-Yes, the arran~ement of the looms 

4039 And also the chemIcal mampulatlon re
qUIred for the dye stuffs 1-That would come 
under the care of another class of mp.n, the two 
thmgs are not generally carned on In the same 
works or under the same dlrectJon; the dyelDg 
of our goods IS on 80 large a seale that It IS 
carrIed on qUIte separately from the manufactur
Ing proce.ses. 

4040 But the sCIentI1ic acqnlrements of wru~h 
we are speaklDg would be useful lD both depart
ments, I presume 1-They wonld be useful In 
both departlnents, and they are becom1O~ abso
lutely necessary to enable us to mruntam our 
present rugh -posItIon; that POdltlon 18 at thIS 
tIme mfenor to that of no manufactunn~ country 
10 the world, bnt every thoughtful man 18 commg 
to the conclUSIon. If he has not already arrIved at 
it, that we must have sClenttiic trammg for 
our leadmg workmen If we are to contInue to 
hold the posItion wruch we now occupy. 

4041 By leadmg workmen, I snppose yon 
mean your forpmen and overlookers1-Yes, m 
pOInt of faot the ~reat want In the manufactur
lDg d'StrIcts, to whICh I have referred generally, 
is the want of men who &fe sCIentIfically trlUUed, 
such tmmlDg wouldlrevent an Immense amount 
of waste, for It wonl enable the foremen to nn
derste.nd tbe processes, and gIve dll'ectIons abont 
them whICh they are now nnable to gIve 

4042 Yon have saId nothlD~ yet respecting the 
propnetors of luge manufacturing establ18bmente, 
but do you thInk It matenal that those propnetors 
shonld possess the knowledge wruch yon wonld 
hke to see possessed by foremen and managers? 
-Aft a matter of course, sCI~nhfic knowledge 18 
eqnally Importe.nt to the owners and pnnClpals of 
those establIshments, and, perhaps, more so. 
Many of the prmClpals of those large establ18h
mente do not, however, profess to nnderstand 
their busmess thoroughly, WIth regard to the 
smaIl manufacturers, there are many of them 
who have been brought np as foremen s.nd 
workmen, and from their point of VIew they 
do thoroughly nnderstand theIr bnSlness, It 
is, no doubt, exceedingly lDlportant that all 
classes should have the opportunIty of gIVIng 

0.72. 

to theIr sons who are mtended to prosecute the Mr H W. 
busmess m whICh they themselves are engaged, Iltpl'71 
a thorough sCIentIfic edncatJon 

4043 You say that small mannfacturers have 8 June -868 
often been engaged previonsly lD the posItIon of 
foremen and managers, and therefore thoroughly 
understs.nd theIr busmess, yon mean by that, I 
suppose, that they understand theIr busmess as 
thoroughly as foremen and managers ordmarlly 
understand It? - Yes, theIr busmess as foremen 
and managers, but unfortunately they do Bot 
nnderstand it SCIentIfically. 

4044.. And you consIder that for all classes, 
except those very large capItalists who only dIrect 
theIr works genelally WIthont mterfenng m the 
detlUls, sCIentIfic mstrncmon IS of the greatest 
utIhty?-It appears to me to be VItally Im
porte.nt 

4045 And WIth regard to those large capItalIsts, 
do you thInk It wonld be deSIrable ,e It conld be 
combmed WIth a gOQd general education, that 
theIr sons sltonld also possess sClentIfie know
ledge ?-Very deSIrable mdeed; If theIr sons are 
to hold theIr own agamst the rapIdly growlDg lU

telllgence of the small manufacturers, they mnst, 
as a matter of necessIty to a certam extent, attaIn 
more sCIentIfic knowled~e, and even a more 
general knowledge, haVln¥ reference to theIr 
bUSlUess, than tliey have been m the habIt of 
acqUlrmg for some years I?ast at all events 

4046 Have you found m your own experIence 
that the supposed supenor knowledge of the 
foretgn foremen and workmen 'IS euahlmg them 
to make a progress which places our mannfaC!-' 
turers at a dIsadvantage'-I thtnk that the 
sCIentIfic knowledge whIch has been rapIdly 
progresslDg m France and Gennany, has 
enabled both those countrIes to progress much 
more rapIdly dunng tbe past 12 or 15 years than 
they otherw18e would have done SpeaklDg WIth 
regard to matters wruch come wlthm my own 
knowledge, I may mentIOn that, WIth respect to 
the dyemg bn8lDess, wrulst we m England have 
mamtamed our snperlOnty m the dyemg of mIxed 
cotton and wool goods, we have attamed It 
by the lDdomltahle perseverance for which 
Enghshmen are BO notonons, and wruch has led 
ns to fight onr way throngh the dlfficnltIes of onI: 
want of chemIcal knowledge It has ouly been 
because the French and Germans have not had 
the goods on whIch t{) try the expertments that 
they have not been able to raIse themselves to 
some extent to the posItion wruch we occupy WIth 
regard to the dyemg of the goods; It IS the fact 
at present, as far as France and Gennany Bre 
concerned, and perhalls I may add AmerIca, that 
we m Bradford and HalIfax have sent to all those 
places dyers for the lUlXed descnptJons of goods; 
that I 8ay is the fact, although It may look at 
first SIght a httle moonslstent WIth what I have 
saId before 

4047. The foreIgn manufacturers have en
deavoured to avau themselves of your expenence 
by tmportIng dyers from thIs country ?-Yes. 
and applymg thell' sCIentIfic knowledge to the 
knowledge wruch they are thus ~lUDlng, I trunk 
they will at no very d18te.nt penod be able to 
produce results, in consequence of that 8clentmc 
knowledge, cheaper than we can do. For many 
years -past I have Been th"t the waste wruch goes 
on among our men from the guess work to wruch 
they have to resort from want of SCIentIfic know
ledge, is perfectly frIghtful. Followmg out that 
Idea, and notlClUg the waste wruch took place 

DD2 from 
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Mr. H W, from day to day 1Il my own concern, I have made 
Ripley two or three attempts to mtroduce sCIence. In 

fact, I have sent two young men at dIfFerent 
/I Juno 1868. penous to be educated as chemISts, for the pur

pose of brIDgIng them in contsct WIth practI~al 
workmen 10 my own concern, and I am SOrry' to 
say tbat In both cases the attempt proved a 
fauure. I WIll not say that it is entirely the fault 
of the young men, but of course you do not 
know beforehand preclsply how an expenment of 
thIS kmd will turn out. In the first case, the young 
man chd not prove hImself acceptable, m the second 
case, my leadmg man, or dyer, turned rebellIous. 
Durm~ the two years while thIS young man was 
educating, I saId to my leadmg man, " You shall 
shortly liave a young man WIth you who you WIll 
see can never take your place, but he WIll help 
you and pomt out the reasons of your chfficultIes 
sometimes when the dlfficnltIes occur" That 18 
now some years ago, I well remember the morn
mg when I mtroduced the young man to my 
dyer, he saId, .. Well, we shall see," and 
then 1Il the conrse of the day when I met hIm 
aga.m, he SaId, " They are all fools, and If he IS 
gOIng to stop, I shall go ," and go he dId, a man 
who had been bronght up on my premIses for 
30 years 

4048. What became of the chemI8t?~He dId 
not prove lumself at all equal to the pOSItIon, and 
we fell back pretty much mto the old rut, where 
we stIll remam up to trus moment, WIth an ex
ceptIon whIch I naIne, because It may help to 
brmg out a pomt bearmg upon thIs matter One 
of my sons, who has shown some taste for che
mIstry, has been at Cheltenham, studymg under 
the Professor of Chew.try at the college there 
In the wmter of last year I introduced rum mto 
my works, for the purpose of hIS gettIng a general 
and complete knowledge of them. He IS qUIte 
willIng to do It, and he IS now comm" In con
tact WIth the works and the men, and f hope to 
see results whIch I have never seen before, m 
~onnectlon WIth SCIentIfic knowledge bemg 
brought to bear on practice In my estsbllllhment. 

4049 Yonr son IS stIll young, of course '-He 
IS 19 years old. 

4050 He IS necess81'lly unacquamted wllh the 
practical part of your operatIons? - Yos, al
though the Professor of ChemIstry at Cheltenham 
College wlllhed me several tImes to state to hIm 
what partICular branch of chewstry I deSIred my 
son to pursue, I declmed, and said that I should 
WIsh blm to study chemistry generally; and I 
am sure that I now see the benefit of havmg 
done so. 

4051. You think that the same amount of time, 
If devoted to speCIal techmcal stnd y, as well as 
to general InstructIon in chemIStry, would pro
bably have been frittered away, and tbat<tbe re
sult would not have been equally good, even WIth 
a VIew to the after apphcatIon of- hIS knowledge 
to your own speolal trade ?-I tlimk that If he 
brmgs hIS general know ledge to bear on the 
practice, he learns the practical part much more 
qUIckly and satlsfactonly than he would have 
done If there had been any attempt by a 
sCIence teacher to mml practIcal knowledge first. 
The first department he went mto was my own 
ohemlcal works. The foreman there i. very olever, 
but he has httle or no SCIentific knowlege; and 
my son had not been In that departinent more 
than three weeks when I asked!um how he got 
on, and he Bald, .. Oh, slr"he hows all about It 
chrtctly." 

4052 By chemicals vou mean dyes and mor
dants ?-Yes, and all the aCids. 

4053. Tben, would you state It a8 your oplUlon 
generally, that, wIth reference to sucb manufac
tures as yours, it is deSIrable that )"oung men 
sbould receive a general SCientific education m 
schools wlthont any attempt beIng made at special 
techmcal tr81nmg ?-1 should be .tron~ly In 
favour of such a course, where the boy bad tIme, 
at all events. I think the pnnclple IS sound. 

4054. Tbat answer refers to chemlstryP
Yes 

4055 Have you fonned any opimon upon the 
same POUlt With regard to the construction of 
machmery?-I should come ~enerally to the 
same conclUSIon, namell' that It IS not desU'nble 
that a young man's time should be wasted In 
gomg Into detaIls at first, that It 18 better to 
deal WIth general pnnClples, and then follow that 
u~ afterwalds by gomg direct Into some specI
aLty. " 

4056 You are now speakmg of young men I 
who remam at school tIll about 17 years of age, 
I suppose ?-Yes; and not only from what may 
be termed the upper classes, but also tbe young 
men from the mIddle classes, wbo can go for a 
course of mstructIon passmg mto what I may call 
the secondary scbools, after tbey leave the prI
mary schools 

4057. That 18 to say, for boys who remain at 
school to 15 or 16 years of a~e ?-Yes, my Idea 
would be that If they were mtended for manu
factunng pursUIts afterwards, they should go mto 
some specIal tralUmg schools or secondary schools, 
where they would have an opportumty of study-
109 chemIOtry, mathematics, and mechamcs, With
out speCIal reference to any particular bUSiness 

4058 You would WIsh them to go mto such 
secondary schools, but are there any such se
condary schools, for inatance, 1n YorkshIre?
I scarcely know of any Buch schools of any im
portance, and th.t IS our great difficulty, not 
ouly m YorkshIre, but also er.ewhere. When I 
wanted a practIcal chpmIst, If I conld have gone 
to a trammg school and taken my chOice, I shonld 
most lIkely have been able to select a fit man for 
the purposp, but there IS no such opportumty 
now afforded. 

4059 Your chOIce IS very much hmlted, and 
to that you partly attribute the faIlure on your 
part to mtroduce a practical cbemIst into your 
works 1-Yes, altogether so If It so happened 
that I had taken any active part In my busmes8 
for some years past, I should eIther bave gone to 
Gennany or France, for some young man who 
had had the reqUISIte SCientific traInlnlf. I ha .. e 
seen such young men, I have come In contact 
WIth two or three, and have been struck WIth 
the mode In wblch they carry on theU' operations. 
I am now speakIng WIth special reference to the 
Gennans, young Gennans from the mIddle class, 
after stndymg chemIStry In theU' own country, 
have frequently been sent Into French dyeworks, 
for the purpose of learnmg the busmess prac
tIcally. Some 14 years ago I CaIne across a 
young German whose SCIentific knowl~ilge was 
altogether supenor as a dyer to that of any 
Enghshman I ever knew 10 the same poSItion. 

4060 Was that abroad ?-No, 1t was In Eng
land. 1 bonght a French patent of Frenchmen, 
and he was sent over for a few montllB to slipw 
DS the modlU operand •• 

4061. And he returned to France ~-He ra
tIIrned to France and then to his own country. 

4062. From 
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4062. From your poslilOn you were fortunately 
able to send your son to Cheltenham, but I pre
sume that smaller manufacturers, managers, and 
foremen, could scorcely aft'ord to send their sons 
to any grcat distance fronl home ?-No, and I do 
1I0t tlllnk It IS desITable, as a general rule, that 
they should do so There are schools scattered 
over the country, at whICh they can get thelT 
sons educated up to 15 or 16 years of age 

4063 But they could not get a sCientIfic edu
cation at those schools?-No; they could not get 
a sCientific educatIOn. of course My son at 
Cheltenham only got hiS speCial mstructlon, by 
tnkml! lessons out of the ordmary course, there 
was DO other boy m the whole of that school who 
was IIcqulrlng the knowledge that he did m the 
same space of tune; he devoted hiS entire half 
days for II year or two to chemistry. 

4064 Was he m the mlhtary and SCientific, 
or m the class1cal department ?-He was m the 
claSSical department up to a certam pomt, and 
then for 12 months I made a speCial arran<>'e
ment that he should go to the College, and that 
he should devote a large amount of hiS time to 
chemistry 

4065. If he had been m the military depart
ment, would he not have been able to obtam 
adequate mstructIon m chem1stry ?-N ot, I t1nnk, 
to the extent to whICh he dtd aUam 1t, or to 
which 1t was absolutely necessary that he should 
attam 1t, except by spendmg a much greater 
len~th of time. I mean extendmg over a longer 
perIOd 

4066. That IS to say, he would have had to 
hegm earhed-No, he did begm early, but he 
would have had to 1emam longer, perhaps for two 
years 

4067 Are you aware of any schools, beSides 
Cheltenham, m wh1ch suffiCient chem1stry IS 
taught to quahfy a young man to go to busmess 
m a large dyemg estabhshment or chemical 
works 1-1 should not hke to hold up Cheltenham 
as lin example of II place at wh1ch boys could 
ohtam any such knowledge, because it was only 
under speCial circumstance that my son himself got 
It. I thmk Cheltenham stands very h1ah mdeed, 
both m the mlhtary and m the claSSical school, and I 
thmk the SCientific teachmg given at Cheltenham, 
m connectIOn perhaps With both depal'tments, 
IS very good as far as 1t goes, but It 1S not at all 
thllt amount of mstruotIon wh1ch IS adequate to 
fit a boy tQ pass forward mto a manufacturmg 
establishment unless he had had some spec1al 
lUstructIon ns my SOn had. 

4068. Where did you send those yf)ung men 
of whom you spoke ?-One went to Manchester, 
and the other came to London. 

4069. If you Wished to prepare a young man 
for entrllnce lUto BOme chemical works, to what 
lUStJ.tUtlOn or lUstItutions lU thiS country would 
you prefer to send him ?-I should have to cast 
about a good deal, for It would be difficult to find 
a place. From what I have heard, I suppose 
Owen's College would be the place, but really we 
want such lUstItutJons, that 18 the POlUt, not lU 
Mancl1ester merely, but m various other ~arts of 
the country where manufactures are carried On. 
What we reqUIre is instJtutJ.ons where youn .. men 
could have access to good sound sCientIfic teac\mg. 

4070. You do not cons1der that It would be 
practIcable to send young men from Y orkshlTe to 
LondoD, or to Edtnburgh, If they were the son' 
of parents of very moderate means 1-1 think 
secondary schools would Tapldly spring up, where 
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young men could attam SCientific knowledge In 1\Ir H W. 
Leeds, Bradford, and Hahfax, I should hope very R'pley. 
speedIly to see schools where the sons of OllT 
mlddJe class and forempn could go whIle they 8 June 1868. 
were livmg at home, and study sCience tho-
roughly. And from those boys, I t1nnk a cer-
tam number would, after recelvmg that edu-
cation, pass oft' mto manufactones and be found 
exceedmgly valuable, while a certam portion of 
them who showed speCial capaCity would perhaps 
come to London, and go to some mstJtutlOn where 
they might still carryon their educatIOn, some 
of them would perhaps become teachers m SCience, 
who are very much wanted mdeed 

4071 Do you thmk they would be better paid 
as teachers than as managers ?-I thmk the1r 
chOICe of the profeSSion of a teacher would be a 
matter of taste, lU all commuUltIes a certaIn 
:proportlOn of people will look at the question, 
not from the money pomt of View, but from the 
Side of taste or IUchnatlon I should t1nnk you 
would find persons who would prefer the pro
fession of a teacher to even the better paid POS1-
tlon of foreman or manager, or perhaps even that 
of a master manufacturer. 

4072 You suppose that the love f'f sCience 
would mHuence them 1n some degree ?-I thmk 
so, you find the same kmd of t1nng occurs lU 
other departInents 

4073 Are you aware that there are scattered 
throughout the country, classes m sCience lU Con
nexlOn With the SC1ence and Art Department 1-
Yes, I am aware of that 

4074 Have"you any such classes at Bradford 1 
-No, unff)rtunately we have not at present 
There has been a feehng lU Bradford, a very 
foolish feeling, I thmk, agamst anythmg which 
would have the appearance of belUg m conneXlon 
With Government aid to educatIOn directly 01: 
1ndlrectly We have made two or three attempts 
to form art schools, two have faIled entirely be
cause they had no local support suffiCiently to 
uphold them, there was such a deCided obJection 
to rece1vlUg aId from the Government, and they 
fell to the ground We have one very recently 
establIshed, which IS assummg a healthy appear
ance, and that 18 lU connectl\ln w1th bouth 
Kensmgton, but W1th regard to SCience, we have 
no teachlU~ whatever, except that shght amount 
of chemIcal knowledge whIch 1S glVen m a small 
class lU connexlon w1th the mechaniCS' mstltute. 

4075 But that IS not m connexlOn With South 
KenslU$..ton ?-That 1S not m connexlOn With 
South .&.enslUgton 

4076. Is that class pretty well attendcd?
OccasIOnally 1t IS, but not regularly 

4077. Is It an evenlUg class 1-lt 18 an evenmg 
class. 

4078 -From your knowledge of the habits of 
boys of from 15 to 18, do you thmk that pvenmg 
classes could become a substitute for regular 
systematic lUstruchon nt school ?-N ot a subsh
tute, but I lay a good deal of stress upon evenmg 
classes durmg the wmter months, (lunng the 
Winter months a very large number of boys and 
young men, from 16 years old and upwards, would 
m our dIStrict attend such classes, but I ~hould 
not regard them hy any means as a substitute 
for what would be very much more Important m 
many respects, namely, daIly teaching m a 
SCIentific mshtutlOn school by good teachers 

4079. Do you thmk thai boys would remain at 
school to a more advanced age If SCientific lUstrUC
bon were gIven metead of the ordlUary routm'fl 
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instructIOn 10 the clllBSlCS w weh 18 nOW gl ven 10 

IDlddle-class schools 7-1 should fear very much 
in those schools, lUI they eXist now, any attempt 
to give sCIenbfio knowledge to the extent wlnoh 
is absolutely necessary, would be, 10 a great 
many Instances, a frulure I should prefer seemg 
separate establishments formed ill wblch young 
men mlgbt study chenustry, mathematics, me· 
chaDlcs, ILDd other SCiences. 

4080. At what age would you propose that 
they should enter such schools 1-If you had a 
school of that kmd established In Bradford (and 
I hope we are maklDg some progress towards 
provldlDg a buudmg for such school) I thlDk the 
ages of the boys would vary, one man would take 
away hiS son from an ordmary school and send 
blID to thIS institution at 15 years of age, wlnle 
another would let Ius son remam at the ordmary 
scbool tl1116 years of age I should thmk, pos
Sibly, It would be boys of from 16 to 17 who 
would leave the ordmar1 school to come to that 
school, though probably there would be some as 
young as 14 

4081 You thmk the boys would pass mto 
thIS sClenbfic school at ages varymg from 14 to 
17 ?--Yes 

4082 And remam there two or three years 
perhaps ?-Yes, that IS my ImpressIOn. 

4083 And you consider that the necesSIty for 
a school of that kmd IS becommg 80 much felt m 
Bradford that It is lIk~ly some such Ichool may 
be soon estabhshed ? - We shall very soon prOVide 
the buudmg for such a school. and If we can see 
our way to obtalmng teachers and some reason
able help (I do not say lD what form) from the 
Government we hope to establish such a school. 
I do not say m what way Government Is to give 
tbe help, for that IS really a very Wide and dlffi. 
cult questIOn, but perhaps It 19 too early to expect 
that people should now, whatever th~y may do 
10 the future, supply the enbre funds for workmg 
such a school. S1J.u, the growmg want 10 thIS 
drrec1J.on 18 now SO much felt that the ques1J.on 
cannot, I tIunk, be much longer overlooked, 
either by the Government, or by the people 
themselves 

4084 Although Bradford has not availed It
self of the advantages now afforded by the 
SCience and Art DeIlartment 10 the D1!!ht schools, 
you s1J.ll think that If a SUitable baildmg were 
prOVided, and an attempt made to establish a day 
school for science, Government BJd towards the 
establisbment of such a school would be accept
able and accepted 1 - Yes, there would be no 
objectIon on that score now, the feehng hlUl 
passed away most completely, I feel SUre there 
would be no questron raIsed upon that pomt. 

4085. Do you look upon Bradford standmg at 
all 10 an exceptIonal positron 10 that re~pect, or 
do you thmk that wbat apphes to Bradford would 
apply to other large manufa.cturmg centres ?-I 
do not see why It should not, mdeed tbInk It 
would apply to other lar~e manuf&etunng oentres 
With mucb greater force 10 some respects, because 
there are other towns all over the country winch 
are feeling the effect of foreIgn eompe1J.1J.on much 
more tllan Bradford, in Bradford, now ever, we 
are qwte aware that If we have not felt It much 
yet, we shall feel It If we do not progress. 

4086 What IS thIS bmldmg of winch you have 
spoken 1-We bave two COmmittees SItting at 
present, one appointed by tire Plnlosoplueal In
&btute, and another appo1Oted by the Mocbarues' 
Insutute, for the purpose of consldenng the 

felUllbility of erecbng one large bUlldmg wInch' 
.hall be for the uae of the PhUOIIOphleal InstItute 
the MechaDlCS' Instrtute, the School of Art, and I 
the ~chool ot DeSIgn. ' 

4087 What IS the proposed (JutIay 1-That 18 
perhaps rath<>.r aperoonW questlou, but at the 
meeung of the MeohaDics' Institute committee 
WIth our committee, ti,e other evenmg, when they 
seemed rather alarmed at the Idea of a cost of 
40,000 I. or 50,000 L, I 8BJd that If that was any 
dIffioulty, I would give a tenth of the whole cost, 
whatever that DUght be, 40,000 L or 60,000 L 

4088 You would subscrlbe 5,000 I. towards a I 

total cost of 40,000 I or 50,000 L 1-Y es. 
4089 And from what you know of your fellow

CitIZens, have you any fear of the rem .. mder bemg 
raIsed 1-1 tluDk not, I thInk we can beg the rest 
of the money. 

4090 So tbat you are not going to walt upon 
Government BJd for the purpose of ereotmg a 
bUlldmg 1-No, I thmk we must help ourselves 
and then ask the Government to help UB m pr 
vldmg teachers and encouragmg profiCiency 
the pupils. 

4091 In what form do )OU think Government 
aid, If afforded, would be most acceptable and' 
uMeful 1-1 should rather prefer to express no 
op1Olon upon that pomt, except generally, that I 
think the same prmClpJe winch hlUl been wOlkmg 
so sa.1J.sfactorily m connection With our primary 
schools for many years past mIght now be applied 
for the purpose of glvmg Government help to 
"hat I mRy call secondary schools for sClentrfio 
1Ostructlon 

4092. And that IS, broadly speakmg, payment 
on results ?-Payment on results. I thmk tllat J8 
a sound and n~bt prmclple, and one which ought 
to be adopted In thIS ease, but perhaps It IS better 
that separate mdlVlduals sbould not all of them 
expres. their oplDlon at once upon tbose pomts of 
detarl. 

4093 Do you tlunk teachers of a higher cl .... j 
would be wllhng to acceJ?t payment on results m1 
the form m w luch It IS given for the teachmg 10 
elementary schools, and the classes of the SCIence 
and Art Department 1-It IS tbere that the precise 
difficulty comes 10 lUI to whether the Government 
ought not to prOVide to some extent those teacher. 
of a hrgb cl&8s. 

4094 You mean to say the teachers would be 
hkely to expect some fixed endowment 1-Yel, 
fixed to a certain extent somewhat in the mode m 
wluch tbe prmclpal of Cheltenham College I. 
PBJd He receives a fixed sum, and hlUl also a 
a ca.plta1J.on fee wluch more than donbles hiS 
1000me when the school IS large 

4095. When you speak of teachers of a hIgh 
class I may presume that Bradford would not be 
satlSlied WIth teachers of any other klod 1-1 
tIrInk lofenor teachers are almost worse than uee
less, they grve young men and boys false JdelUl ; 
the pupils fancy they are learrung when they are 
not lea.rmng, we are better WItbout teachers unless 
we have good tramed teachers. 

4096 Have you any expenence of the sCIence 
olasses 10 connection mtlr the SCIence and Art 
Department ?-No, not much. 

4097. Are there any recommenda1J.oDS that reu 
would WISh to make to the Committee, m addItton, 
on the subject of SCIentific mstruc1J.on1-1 thmk 
not. 

4098. Lord Predenck Ca.Jnuluh] You spoke 
of the want of SCIentific trammg for foremen and 
managers of works 1-Yes. 

4099. Should 



SELECT COMMITTEE ON SCIENTIFIC IN~TRUCTrON 215 

4099. Should you propose to endeavour to attam 
the reeult you aim at by educatmg all the young 
men employed In manufact<mes, or by chooemg 
out of them a small number who Reemed the most 
promlSmt; ?-By means of the echool9 whICh I 
have suggested I would g've them all an opportu
Dlty of acqumng that knowledge 

4100. Do you mean the mstltutJon whIch you 
propose to found at Bradford, or do you mean an 
ordinary secondary school ?-I should call that 
proposed mstltutIon a secondary or sClentJ:fic 
school 

4101. But would the sons of foremen, and 
peoplc of that class, be usually able to attend such 
mstitutions ?-I thmk so 

4102 From 15 to 18 years of agel-To some 
extent, at all events, they would 

41(,3. Without spendmg any of their time In 
eammg 1vages ?-I have no douht that at first 
the eveomg classes would be more In favour than 
the day classes, but when the young men and 
their parents saw the advantage of the mstructlon 
gtven, I thmk they would make ~eat efforts, 
and many of them are now m a posItion to spare 
their sons for a year or two for the purpose of 
reoolvmg sCIentific mstructlOn 

4104 Should you, ID your InstitutIOn, combme 
evenmg classes WIth day classes?-Yes; by all 
means 

4105 So that those who were at work m the 
day-time mIght attend your classes In the even
mg?-There would be many cases m whtch It 
would be a great hard.htp u you did not afford 
such opportumtles, and some of them, after get
ting lessons m the eveDlng school mIght be able 
to spare SIX or twelve, months for day teachmg 
too. 

4106. I beheve that, in mechaDlcs' mstltutlons, 
a great difficulty m the way of sCience classes has 
been the want of elementary education, numbers 
of those who attend them requtnng to be taught 
almost their ABC, mstead of chemIstry and 
mathematiCS ?-N 0 doubt. 

4107 Do you thmk, Judgtng from your know
ledge of tbe manufacturers and artisans of Brad
ford, that there would be a general readIness to 
raise the age under the half-tJme system from 13 
to 14 or 15 ?-I do not thIDk that question IS 
mIXed up With thiS, the class of boys from whom 
thIS lDstItutwn would receIve Its pupils would 
not be generally those who attend the mIlls 

~108 Would not the foremen and managers 
generally come from the class whose children had 
attended prlmary schools P - Very few of the 
managers' and foremen's children attend the mills 
for half time. 

4109. That may apply to Bradford, but, lD a 
smaller place, would not the case be different P
No, I should say that foremen's children, as a 
general rule, are not half-timers. 

4110 What kmd of wages do those foreUien 
and managers usually earn ?-Thelr wages vary 
very much, accordmg to the works they are lD, 
but It would be from 30 s. np to 40 s , 50 s or 00, , 

4111. Do yon conSider It tmportant that such 
artizans and mIll hands should also have some 
techmcal teachtng P-If they had an opportuDlty, 
I beheve there would be a certam portion con
stantly draftmg off from those mill hands IntO' 
secondary scbools; the numbers might be 
limited, and, perhaps, would be 80 for some r.ears, 
but I certamfy thmk that a few of the children 
of our artIzl1J1s or day labourers would pasa on 

0.72. 

from tIme to tune, first to the evenmg school, Mr H. W 
perhaps, and then, lD some specta! cases, to the R.pleg. 
day school If a boy showed any speCIal aptItude, 
hiS master or hIS fnends mIght help hIm as they 8 June 1868. 
do now help them from tIme to time when they 
send a boy to South Kensmgton, who halt shown 
some speCIal taste mart 

4112 But you have no ImmedIate hope of 
seemg the bulk of our mechanICS and artlzans 
recelvmg a faIr educatton by means of the half
tIme system, and then completlDg It by means of 
eveDlng classes lD connection With mechaDlcs' 
lDstJtutIons and the like?-The educatIon of the 
half-ttmers IS rapIdly tmprovlDg, and there IS a 
change In the qualIty of the teachers, so far as my 
experIence goes, smce the last Mmute of the 
Vounml under which they are paId so completely 
by results, and that change halt beem very ma
tena11y for the better, and then we must take 
into account the multIplIcation of evenmg schools. 
r thmk there IS a strong desITe on the part of 
mill hands to Improve themselves lD evenmg 
classes, wherever there IS an eveDlDg school 
some portIOn of the mtll hands are found ready to 
aVall themselves of the OpportuUlties which It 
offers for followlDg up theIr education 

4113 But lD an educatIOnal pomt of View, do 
you tbmk It would be a great advantage If the 
age of 13 under the Factol y Act were raised to 
14 ?-Yes. 

4114 Can you JudO'e what would be the 
general opmlon lD Bradfurd With regard to the 
makmg of such an alteratlon?-No, 1 should not 
hke to gIve an oplDlOn 

4115 Mr Lowther] DId 1 understand yon to 
say that a colour lDvented, or brought out lD 
England, would not take Enghsh taste much un
less It first went to ParlS ?-U nless It came from 
Pans, the fashton for a colour OF deSIgn, as a 
general rule, 18 set In at PaI,)s. • 

4116 Was not the Magenta colour mvented. 
in England 7-It fell out of use much more 
rapIdly than 20 other colours whICh I have seen 
come from France, It was so completely new 
that, for the time bemg, It had a run, but It fell 
completely aut 01 nse. very soon 

4117 Before your son went to Cheltenham, 
where was he ?-He was there for a number of 
years I have a house there. and all my boys 
were educated at Cheltenham. 

4118 Did he study LatIn and Greek?
Yes. 

4119 DId he find them of use to hIm 1-1 
thIDk he retams hlS know ledge of them to a cer
tam extent. 

4120 Can you state what was the expense of 
your Bon's education at Cheltenham ?-Chelten
ham College IS supphed With two classes of 
pupils, one class of' boys board WIth the masters, 
a certam number of whom are hcensed to take 
boarders, and those boys pay about 45 or 5C1 
gumeas a year for their board The educational 
charge at the college IS altogether an mdependent 
charge, all pupIls pay alIke 

4121 What IS that charge ?-Fora boyoffromr 
14 or 16 years of age, It would average accordmg 
to what he was learnmg, 28, 30, or 35 gumeas a 
year. 

4122. Do you know how that would compare 
with the cost of education m Germany or France 7 
-No. 

4123 Did I understand you to say that the 
objection to Government mterierence at Brad
ford, had entirely ceased P -Yes, altogether 

D D 4 4124. Have 
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4124 Have you any museums or collectlons 
at Bradford or Halifax, where people can see 
designs and collections of drawmgB for patterns 
and so forth 1-We have none 10 Bradford; we 
propose In connection With the new lOstltutIon I 
have named to have a museum to some extent 
founded precIsely on that prmclple. 

4125 But at present you have no such means 
oflnterchanglDg IdeasP-None whatever. 

4126 You have no collection ofpatternswhtch 
is open to people 7-We have 10 the Chamber of 
Commerce sets of 'patterns which had been pre
VIously exhtblted 10 1851, 1862, and In the last 
Pans ExhtbltIon 

4127. But rou have no fresh supphes of pat
terns comlDg lD and exhibIted 7-0£ couree every 
manufacturer dunng the current year, tnes to 
keep hts own patterns to htmeelf 

4128 He does not try to help his neighbour 1 
-He does the reverse, as far as possible he 
keeps hts patterns Becret until he has had the 
benefit of them; It IS a descnl'tlon of trade, lD 

which that 18 exceedingly tmportant. not only for 
,the purposes of the manufacturer, and for the 
people, but for the merchant. 

4129 Mr M'Lagan] Did I understand you 
to sav, you thought thru; the present posItion of 
Engilsh manufactures WIth respect to dyem€!, 
was due rather to the perseverance of the Enll'bsll 
than to thetr SCientific knowledge 7-So mucll so, 
that knowmg as 1 do the ~reat want of SCIentific 
knowledge 10 England, It 19 perfectlyastoDlshmg 
to me that we do hold the position that ',e 
occupy. 

4130. Do you thlDk the Enghsh have derived 
no advantage whatever from sCIence 10 thIS .re
spect 1-1 could not say that, because all our m
telhgent workmen try to get a smatterlDg of 
sClentIfic knowledge 

4131 But do you thmk that our progreos m 
'tins partICular departJnent would have been much 
greater, tf our labounng men, and partICularly 
our foremen and managers had been taught 
SCIence ?-I am 110t aware that It would have 
been very much greater, but 1 tblDk If we had 
had SCIence applied thoroughly, we should have 
prevented an Immense amount of waste whtch 
now ames from the {act that men go on Igno
rantly uSlDg materials In a wrong manner 

4132. One of the eWects of SCIentIfic educatIon 
is to Improve a man's hablts of observation, 18 It 
not?-Very much so 

4133 So that tf the workmen bemg sCIentI
fically taught were carrymg on any i>artJcular 
operatIon, they would be more likely than they 
are now to observe narrowly anythmg llDportant 
whtch occurred In the course of the process 7-
Not only that, for they may be Bald to observe 
now. but they would then observe from aBClentJfic 
POlDt of VIew, and would be able to prevent 
waste 

4134 Do you attribute the progr.ss whlch in 
these matters has been made on the Contment to 
the supenor SCIentific knowledge of the people 
on the Contlnent?-No, they have not actually 
made the progress simply because they have not 
had the matenal to work on, they hale not been 
manufacturlDg largely the same descriptIon of 
goods, and they have therefore had no opportumty 
ofcontmuonslyfrom tlDleto tune trylDg the experi
ments whtch would have enabled them to do what 
we have done 

4135 Is there no particular rustrJct on the 
Continent whIch 18 famous for the superionty of 

Its dyes?-Not in mJXed goods; my remalks 
apply to mJXed cotton and wool goods espe
Clally. 

41036 At Dusseldorf 18 there not 8 supeuor 
mode of dyelDg ?-Not formlXed goods. 

4137. Do you knowanythlDg about thedyemg 
at Dusseldorf?-I have seen some of their co
lours, they are very bnllIant. 

4138 They are very supenor dyes, are they 
not ?-They are very fine, and the Germans In 
several places produce very heautlful dyes, but 
not as a rule more beautIful than we can produce 
In England. 

41039 ChalNnnn.] Ha'l"e you any knowledge 
of the dyes at Bruun, lD Moravl8 7-1 have seen 
them 

4140. How would you compnre them with what 
are produced lD YorkshIre ?-There are shades of 
colour sent over here from Germany which are 
very brllhant, 1 was gOlDg to sar almoet startling. 
but speaklDg hrondlr we can do m Yorkshire equ~ 
to what they can do In France or Germany, or an 
part of the world 

4141. Does that apply to the hlgbest (Ilass 
of' dyelDg whICh is executed lD the nmgb
bourhood of Parls?-Yes. 1 have moro than 
once given thiS cballenge, and I am ready 
to do It agam. 1 11m ready to let any 
manufacturer take a quantity of French me
rmoes, and cut them ID half, glVlDg half to me 
to dye and half to the French to dye, anu every 
pIece which 1 do not dye better tban the French
man, 1 am ready to pay for That challenge hIlS 
been open ever smce 1851, and It has never been 
accepted yet. Sull there may be peculiar tints 
of colour the quality of which 18 partly attribu
table to the clenr atmospbere "lllCh they have In 
France, and it IS vcry difficult to get those pecu
lIar tints here unless we were ID the habIt of 
dyemg those partICular @hades. 1 have no fear 
of our domg the same tf we were ID the posltJonj 
that the Frencb are ID of havlDg to produce thosel 
particular shades almost dally and hourly for a 
number of customera 

4142 Mr. M'Laqan.] Are you aware of cotton 
goods belDg sent from thiS country to Dussel
dorf to be dyed 7-Yes, some speCIal colours. 

4143 1 tblDk you stated that, €!enerlllly speak
ing, when a new dve came In, It did not take 
10 thiS country untIi It had been to Pans 7-Yes, 
any speclnhty 10 colour, or shade. 

4144. Do you thlDk that that IS to be attn
buted to any pecuhanty In the SItuatIOn of manu
factJtrers 10 France as compared WIth manufac
turers In th18 country 7-We have been ID the 
habIt of con8\denng It a mere matter of fashion. 

4145 But lB It not the fact that in France 
some of the pnnClpal manufactures are sItuated 
near the seat of the fine arts, namely, 10 
Pans, and that tbey have thns the advan
tages of' the supenor taste of the best artIsts In 
the country, whose advice given to the manufac
turers may be of use 10 malong such Improve
ments 10 colour or design more fashlonable?-I 
have no donbt It 18 htghly unportant to the 
French manufacturers who proauce those de
signs from tune to tune that they should have the 
best artIstic skill at command, and that they do 
have that sloll 10 Pans Bupenor to what 18 got 
10 any other/lace. 

4146. An you wonld say that the manufae.. 
tiIrera 10 thiS country labour under ~eat disad
vantages in that respect compared WIth those of 

I'rance? 
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, France ?-No, I think not, for some goods we 
set the fashIon rather than France 

4147 But m the present BltuatIOIl of the two 
countnes, IS It posslhle for the manufacturers of 
tins country to set the fasluon m matters of taste' 
-I tbmk not 

4148 Then do you not thmk that the supe
nonty of the French posItIon, 1Il that respect, 18 

due to the CIrcumstance that theIr manufacturers 
are more favourably SItuated than ours ?-No, I 
would not venture to say that by any means 

4149 Do you not thlllk It IS owmg to the 
superIor educatIon of the manufacturers 1Il France 
tluit the Improvements whIch they hnng out there 
more readily become fashIonable than Improve
ments wluch are brought out by manufacturers 
1Il thIS country?-It stmes me It 18 only like 
a good many other thlllgs France, for some 
cause or other, has led the taste m these fashIOns 
for a good many years, and It would be Wflicult 
for us, even rl' we could produce superIor artIcles 
1Il deSIgn and colour to take the lead 1Il fancy 
Bllk and other fabncs. 

4150 Then, do we not come back to thIS, that 
the reason why France has led the taste 1Il these 
manufactures IS oWlllg to the establIShment of 
the Government manufactorIes, and oWlllg to 
those manufactones bemg sItuated near to the 
centre of the fine arts, namely, Pans?-No, I 
should not ltke to give that opIlllon 

4151 Mr. Potter.] Are you aware what 
Government manufactones there are 1Il France 
whIch would tend to lmprove the taste m such 
mattels?-No 

4152 Do you know of any beyond Gobehn and 
Sevres ?-Those are the only two purely Govlll'll
ment manufactones. 

4153 You have been spealang of the very 
rapId progress of Bradford, and Its great prospenty 
durlllg the last 25 years, I suppose the mcrease 
of Bradford In that respect has been greater than 
that of any other town m England ?-It IS gene
rally thought to have been so. 

4154. The populatIon has also lIlcreased very 
rapIdly, bemg now about 130,000, I beheve 1_ 
From 106,000 m 1861 It has lIlcreased to between 
130,000 and 140,000. 

4155. And may we not take It as a fact that the 
annual return of the woollen trade 1Il Bradford 
IS equal to 33,000,000 1, and the profits propol'
tIonal ?-It IS SaId that we pay more mcome-tax 
in proportIOn to our populatIon than any other 
town m the kIngdom, but that perhaps may say 
80methmg for our honesty as well as our pros
perity 

4156. At all events, Bradford has been the 
most prosperous manufacturmg town m the Iang_ 
dom for some years?-Yes. 

4157 You have notfelt the force of competItIon 
very strongly m Bradford hitherto, have you 1-
We have had no competitIOn but what we could 
meet. We have had avery wholesome competl
tlon, I tlnnk, to a certaIn extent, WIth France, 
but It hIlS been easy to meet up to tins tlme. 

4158. And IS It not the fact that the dread of 
competltlon has caused a httle exCItement among 
the chambers of oommerce m your wstnct, so that 
they are anxIOUS to prepare themselves for It 1_ 
I thlllk It ~s rather the growmg mtelhgenoe of 
the people; It is not dread of competItion, by any 
means, for we beheve that we can hold our own 
rl' we continue to adopt sound prmciplesIll carry_ 
ing on our busmess. 

0.'12. 

4159 Durmg the whole of thIs tlme you have 
aWllltted that scarcely anytbmg has been done 
for sCIence :and art 1Il Bradford?-Very httle 
mdeed 

4160 Now, feehng tblS dread of competitIon, 
you come to the Govprnment for assIStance ?-I 
do not say that we come to the Government for 
ass18tance, we shall help ourselves first 

4161 But are there not very strong lunts gIven 
that there IS a necessIty for Government asSIstance 
to every class 1Il Bradford, even to the master 
class 1-1 tlunk we have never made any such 
suggestIon 

4162 I thmk I hold III my hand somethmg to 
to that effect 1Il the report of your chamber of 
commerce, m what IS SaId by Mr Huth, for 
lIlstance ?-That IS not Bradford, and I should 
repud18te all that ,dea. 

4163 You have spoken of a Tery great deBlre 
for educatIon of a hIgher class for your foremen? 
-Yes, I have had a feehng for many years that 
that IS lmperatIve 

4164 That IS a strong POIllt m your mmd, IS 
It ?-The educatIOn of the foremen and master 
manufacturers who themselves take the lead m 
theIr own buslIlesses. 

4165 And you tbmk that the Government 
should to some extent supplement that educatIon? 
-Ithlllk so ' 

4166 The educatIon both of the foremen and 
of the masters ?-In(lldentally It would be so WIth 
regard to the help whIch would come through the 
proV1Blon of those teachers, rl' the sons of the 
masters availed themselves of It; you CQuld hardly 
supply the teachers and then say that they should 
be for one class of people only 

4167 But you do, m fact, mw.rectly ask Go
vernment aId for the educatIon of the masters ?
I tbmk that would be rather au uufalr way of 
putting It 

4168 The foremen themselves have, of course, 
all sprung from the worlang class ?-Yes 

4169 But notbmg, I tlunk, has fallen from you 
m favour of a better class of education for the 
workmen themselves?-If I had been asked the 
questIon, I should have SaId that It was exceed
mgly lmportant that the prImary education of the 
masses should receIve the closest attention from 
the commulllty generally, and from the Govern
ment. 

4170 Would not that, then, be your startmg
pomt ?-Yes, I have been takmg that for granted. 

4171 Would you be 1Il favour of a compulsory 
system ?-Compulsory 1Il some senses, as to the 
precISe manner 1Il whIch you lIllght do It, that 
mIght be ~pen to dlscusBlon 

4172 Would you be m favour of a very broad 
extenSIon of the Factory Act ?-In some way or 
other, yes 

4173 It has been admItted, I thmk, that one
thIrd of the masters and employers of labour m 
Bradford have sprung from the working class 1 
-A greater proporl,on than that, I thlllk 

4174 And another thIrd ouly removed from 
that class by one generation Z-I should say a 
grenter proportion than that 1Il both cases 

4175 I tbmk you have stated that SCIentific 
progress IS more rapId abroad m relatIon to manu
facture than It IS at home ?-Y fOS 

4176. But I tbmk you have not given us any 
strong facts to support that statement?-No; It 
is slmply based on what I have read 

4177. I tlnnk you referred 10 the dyemg of 
mIXed goods bemg an EnglIsh dIscovery, almost 

E E a Bradford 

Mr H W. 
B.ple!J. 

~JuDe 1868. 



218 ml!fl1TES 01' EVIDENCE TAUN BEPORE THE 

Mr H W. & Bradford dIscovery P-Yes; a Bradford chs-
Ibplty conry. 
_. 4178. What date do you fix for that ?-It 18 all 

8 JUDe 1868. Wltbm the last 25 or 30 years 
4179. Are lOU not aware that the process was 

earned on 1U ancaslure 1U de lal7le goods preVIOUS 
to that ?-I was aware that for several yesrs, st 
about the tune 1 was narmng, our fnends sent 
theIr goods from time to tune to Lancaslure, for 
the purpose of gettmg them dyed, and they came 
back spoiled, snd It was only by years of pers&
verance that we succeeded at last. 

4180. You admIt that you had not much 
sCIentIfic mstructIon, and that you blundered 
WIth It from that penod ?-Yes, It was certamly 
a system of blundenng t was pretty much m 
it myself 1U trytng to brlllg what SCIentIfic know
ledge we had to bear upon the subject. 

4181 But stJ.ll you admIt that the attempt 
ongmated in Lancaslure P-No, 1 should not 
make that admlSSl0n, the goods were sent 
there from tune to tune for dyemg, and they 
were spoiled, and 1 beheve they cannot dye 
mIxed goods yet In Lancashire. 

4182. The only competItIOn whIch you would 
dread would be from the French and Germans, 
1 suppose P -Yes, of course we should not anxI
ously look about to see where It comes from; but 
we shall meet It, come from where It may 
RUSSIa has astonIshed me as Dluch as any country 
by producmg some dyed goods whIch 1 saw m 
the Pans ExhIbltlon, we may perhaps have to 
look for some competItIon from RUSSIa 

4183. Do you suppose that those goods could 
be produced at anytlimg like the pnce at ... mch 
they could be produced Jll Yorksmre?-Pro
bably not 

4184 Then It would be purely a questIon of 
cost m relatIOn to RUSSIa, would It not? -They 
get yarns from Bradford or HalIfax, and then 
they manufacture and dye those goods In the way 
whIch so astomshed me. 

5185 They dyed thenl 1U a much more costly 
way than they would have been dyed in, in the 
YorkshIre market, 1 suppose?-WIth the Ilmlted 
quantity whICh tItey have It must be so, but the 
surpnsmg tmng was that they dyed tItem at all 

4186. But the French goods are produced at a 
much mgher cost relatIvely than our goods are 
produced In thIS country, are tItey not ?-No; 
WIth regard to French textile fabncs tIte mennos 
whIch come here, tItey are, as far as we can Judge, 
prodUCing them at a less cost than It 18 pOSSlble 
to produce them here 

4187 On what facts do you base tItat opmlon? 
-On the fact that we have manufacturers who 
have from tune to time produced sImilar goods 
and sent them to the London market, and tItat 
the French have beaten them by 5, 10,.15, and 
sometImes 20 per cent. In pnce 

4188 Then how would you account for the 
fact that tItere beIDg no duty on French goods 
our Enghsh market 18 not more fully supphed 1-
The French do supply tIte Enghsh market en
tIrely 'WltIt merinos, 80 much 80 that we have 
ceased 1U Bradford for years past to make what 
are called French mennos, tIte French have 
beaten us out of our own market 

4189 But except WIth regard to labour, how 
can they produce those goods much cheaper tItan 
we can ?-It 18 tIte fact that they have done so; 
and as they have done so for many years the 
inference 18, tItat they do It at a profit. I know 
French mannfacturers with very laJ'ge concerns, 

and It 18 eVldent from their thnvmg condttion 
that they have been makmg .. profit for tIte last 
10 years. 

4190. Would you suppose tItat tItat result waa 
attamed by tIteu greater SCIentIfic knowledge ?_ 
Yes, to some extent, I should be disposed to 
tltmk 80, by greater scientific knowledge and by 
the greater care and attention wmch they devote 
to tIte dewls of theIr operatlons, It 18 notorIOus 
to men who know tIte manufacturers of both 
England and France, that the French pay an 
mfiDltely ~ater amount of attentIOn to all the 
mtnor details of the carrymg on of tIteu busmess 
than we do; and I attrIbute tlleir 8ucce~s Jll tIta 
productIOn of those Frenoh mennos to the extra 
csre and attentIon whIch they bestow on tItat 
class of manufactures. 

4191. If It were worth tItelr whtle, could not 
the Bradford manufacturers beat them in that 
respect ?-Probably, If we had a tune of de
pressIon suffiCIently long in tIte Bradford trade, 
we should have a closs of men epnng up, who 
would eee tIte necessIty of devoting more at
tentlon to the details of theu operatIons. 

4192 Then a stJ.ll etronger competition than 
you now have would be benefiCIal to you ?-No; 
because Bradford IS domg extremely well gene
rally in Ita manufacture at 'present, and you could 
only bnng about the reqUISIte attentlon to that 
subject by a state of depreSSIOn whIch should 
produce a great amount ofdlBtress. 

4193 But that would force you to greater 
actlvlty m respect of attammg SCIentific know
ledge apphcable to manufacture, would It not ?_ 
We have ceased to manufacture tItosa goods, and 
there the competltlon ends. 

4194. You have found other employment P_ 
Yes 

4195. WIth regard to tIte improvement ID 
these woollen goods whIch you dread so much, 
have you any facts to gtve tIte CommIttee 011 
thIS subJect 1-1 do not say that I dread It I 
have malD1Juned all along, preVIously to the Pam 
ExhIbItion 1 malD1Juned It, and 1 mamtam morE 
strongly since, that we have nothmg whatever tc 
dread. 

4196. Except tItat you have lost the trade 1-
Yes. but we have filled up the blank WIth othel 
branches of busmess 

4197. A.nd now you suggest 8CIenttiic educa
tIon as tIte means of keeplDg your ground 1_ 
Certamly. 

4198. You do not want to lose more ground I 
-Certamly not, sClentlfic educatIon 18 re9.ulre~ 
for the purpose of more economIcally carrymg 011 

our busmes8. 1 tltmk very strongly that If ODI 
foremen and managers were scIentIlicall, tramed 
an wmense amount of money would be save~ 
annually In our estabhsmnents, wmch 18 now 
pOSItIvely lost from theu want of knowlDg, DOl 
only when tltmgs are wron&" but how to PUl 
them nght, and condnct their operatlons In S\l 

economtCal manner. 
4199 Are you aware of the amount of UDport 

of woollen goods from France dunng the last 
four or five years ?-No, I have Dot the statlstlc. 
here. 

4200. Yon are aware perhaps that It 18 very 
small comparatIvely?-1 know it is not very 
large 

4201. In 1860, the total UDport of woollen 
goods from France was 1,097,000 I.; and In 
1866, It had riseu to abont 1,900,0001 •• terImg, 

t1tose 
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those figures bemg for all classes of woollen 
goods ?-Yes 

4202 And tbe export of Enghsh woollens of 
all kmds m 1860 to the whole world was 
16,000,0001, and ill 1866,26,000,4601. ?-Yes 

4203. The mcrease of Enghsh exports IS much 
larger m proportIon than the mcrease of the-lIll
ports from France ?-Yes, but hke a great many 
other figures those statIstIcs are very fallaCIous, 
the export of worsted and woollen goods and 
yarns m 1860 was 16,000,0001, and ill 1866 It was 
26,000,0001, but between the two penods, there 
was an advance ill pnce of at least 25 per cent, 
so that the apparent Increase IS not a real one by 
any means 

4204. But the same argument would apply 
WIth regard to lIDpOrts commg from France, 
would It not ?-N 0, It would not. It IS notonous 
that the French mermos dId not matenally ad
vance m pnce dunng the same penod, at least, 
I do not mean that they absolutely do not 
advance at all, but not proportIonately to the 
advances whIch took place m goods manufactured 
ill thIS country. 

4205 You have referred to the non-ongmalIty 
of fashIons m your goods m Bradford. The great 
demand for your goods In Bradford IS for foreIgn 
merchants, IS It not 1-Yes, ill export goods, but 
we have a large home trade 

4206 But the deSIgns for export are chIefly 
suggested by foreIgn merchants, are they not ?
OccasIonally so. 

4207. A great part of the goods whIch you 
imItate or adapt are produced by machInery, I 
beheve ?-Y ea, machInery 18 adapted to produce 
a sundar effect , 

4208. And the French woollen and sIlk goods 
are chIefly produced by hand?-I suppose so, but 
machInery_'s rapIdly extendmg. 

4..l09 WhIch IS a much more expensIve pro
• cess ?-No douht. 

4210 That school of arts of whIch yoll spoke 
IS a new mstltutlon ill Bradford, 18 It not?-Yes, 
very recent Indeed. 

4211. Are you aware of the amount of sUP~!l0rt 
whIch schools of art have met WIth m the West 
Rldmg for the last 10 or 12 years, or do you 
know what the subscnptIons are to the Bradford 
School of Art ?-Two preVIous attempts have 
been made m Bradford, but m the present one 
the parties proposmg It have asked a few gentle
men to gIve theIr 5 t. each, and the very hnuted 
wants of the school have been readIly supplied In 
that way 

4211 The total aubscnptIona would be under 
100 I , I suppose ?-About that, more or less. 

4213. ChalTfllan] Could you have got more, 
n you had wanted It 1-0ur dIffirulty at present 
is only that of 8ccommodatlon for the school of 

'arts. The necessity for such a school 18 felt ill a 
much greater degree than It was ever felt before, 
bnt we bve no place lD whIch to hold It. 

4214. The present actual result would be no 
cntenon of the success whIch a school of sCIence 
might expect ?-Not the shghtest. 

4215. Mr Potter 1 Have yon above 100 pupIls 
in the school 1-U nuer 100, but there are apph
catIons for about tWioe the numhpr we can ao
IlOmmodate. I may add, that the day classes 
are at present wholly for ladIes 

4216. But WIth regard to your evenmg class, 
18 that over-orowded?-I am ill fact speakmg of 
the evenmg classes; we have not suffiCIent ac
commodatIon for them, and If accommodation 

0.72. 

could be prOVIded, tWIce or tnnco the number Mr H W. 
would attend the evenmg classes at once Ripley 

4217 Mr. AAroyd.] The art of dyemg a great 
vanety of DllXed goods ill Bradford 18 a much 8 June 1868 
more complex and dIfficult operation than that 
whIch was carrIed on 25 years ago, 18 It not 1-
Yes. 

5218 Yon have now to deal WIth cotton, sIlk, 
alpaca, mohm, and a vanety of other raw mate
nals WIth whIch you were formerly not accus
tomed to deal ?-Yes I of course alpaca and mo
hm are pretty much ill the nature of wool 

4219 Your chIef dIfficulty, I beheve, has been 
WIth cotton, whIch, bemg a vegetable fibre, would 
not take the same dye as the woollen fibre ?-Yes, 
you could dye cotton one colour, black or brown, a;nd 
then weave the cotton lnte the wet worsted, and 
dye the worsted, but the great dIfficulty was to 
take the two matenals, and weave them to
gether, and then so arrange the dyemg operation 
that the two dIstinct fibres, anunaI and vegetable, 
should take the same colour 

4220 When the manufacture of mIXed goods 
was first mtroduced, the warp was dyed separate 
from the weft'-Yea. 

4221. And afterwards when both were put lDto 
the dye-pan the cotton part was dyed preVIously 
and the worsted was afterwards dyed lD the E.an, 
both were put mto the pan together 1 - Of 
course .. 

4222 The fact bemg as you have stated that 
there 18 more dIfficulty ill dyemg WIth those 
dIfferent materIals, there IS much greater neces
sity for sCIentific trammg on the part of foremen 
and ass18tants, IS there not?-Yes; It was that 
dIfficulty of dealmg WIth those two fibres whIch 
first called my attention to the great nece881ty for 
sCIentific knowledge lD dyelDg, preVIOusly to 
that penod, I looked on at our processes WIthout 
thmkmg that any SCIentific knowledge was ne
cessary, but from that tIme I turned my attentIOn 
to the necessIty for SCIentIfic knowledge, and from 
tIme to tIlDe from that date I have endeavoured 
to bnng It lDto operatIon, but WIthout the success 
I could w18h for, thus far The practIcal dyers 
ill thlS trade are the best men ill the world, and 
they do these mIXed goods supenor to the way 
In whIch they are done ill any other country 
whatever, but I do not know of a smgle foreman 
1D the trade who possesses the SCIentific know
ledge whIch 18 absolutely essentIal to produce 
the work at the cheapest rate. 

4223. Up to a recent penod ilie art of dyemg 
those Dllxed fahncs was ahnost unknown to 
foreign dyers, was It not 1-Yes, the foreIgn dyers 
have from time to tIme mtroduced hnghsh fore
men Into theIr works; at Roub8.lX, whIch ,. a 
~eat centre of manufacture, they were utterly 
Ignorant of the art of dyemg those mixed goods. 

4224 The French dyers lD order to acqu8lDt' 
themselves WIth the processes of the Enghsh 
drers Imported at hIgh wages Enghsh aS818ta.nts, 
did they not?-Yes. 

4225 Supp08mg your foreman had tlus sCIen
tific knowledge, you apprehend that there would 
be a consIderable saVIng m the use ofmatenal?
I am sure that there i. great waste m dyemg ma
tenals and other mgredIents, which waste mIght 
be avoided, the saVIng m pOillt of money 18 much 
more startlmg ill amount than many people would 
suppose. 

4226 You were at the French ExhIbItIon, and 
yon exammed speCImens of French and German 
products in those DllXed manufaetures 1-Yes. 

E E 2 4227. DId 



220 JUNlJTES OF EVIDENCE TA.KEN BEFORE THE 

Mr H W. 4227 Did you see much to learn there 1-No, 
R.pley. of course you could -only compare the colours. 

4228 There were no new processes soggested 
8 June 1868 'ww~h you thmk you coold mtrodoce 1-None 

4229 You feel Bore that you could hold your 
own against the French 1-Yes 

4230 WIth regard to the "ages paid by the 
French master dyers, have they any advant~e 
over you 1-1 beheve that they have a material 
advantage over us m pomt of the amount of 
wages pud, but we have a much greater advan
tage over them m pomt of the quantity of work 
done 

4231 An Enghsh workman would turn out 
more work than a Frenchman?-Yes 

4232 And you have also an advantage in 
better machmery 1-We have an advantage m 
better machinery, the French dyers up to the 
present moment, except at RoubalX, and lU two 
or three other mstances, have used httle or no 
machmery, whlle we use It very largely. 

4233. They are now importm~ some of our 
machmeA, are they not?-Yes, either drawmgs 
of them or the machmes themselves 

4234 You stated that the fancy manufacturers 
m tws country denve theIr patterns and ex
amples In taste cwelly from France 1~Yes. 

4235 Are you aware that many of the home 
manufacturers have ceased to do that, and now 
produce onglnal deSIgns of thetr own ?-To some 
extent for the home trade 

4236 Is It not a fact that the French taste is 
more bIZarre and :prone to loud effects than the 
Enghsh taste, which 18 qweter ?-That 18 very 
much the case. 

4237 Alpaca was first introduced in th,S 
country, and the French denved theIr faswons m 
alpaca cwelly from the products of Enghsh 
manufacturers, was not that SO 1-In what I B81d 
before, I spoke of fancy patterns rather than of 
matenaIs wwch are produced m plam cloth; 
alpaca could scarcely De called a faswon, except 
WIth reference to Its being lare:ely used. 

42J8 But It was first mtroauced mto England, 
and smce Its mtroducnon·the French Dl1Inufa.c
turers have copied our style, and perhaps lDl
proved upon It, IB not that the fact ?-I mtended 
to mOlt my explanauon about foreign ~oods to 
fancy goods, we have mtroduced plain goods 
here wwch have become the fashIOn WIthout 
theIr haVlng been first mtroduced m France, 
alpaca bemg an mstance m pomt 

4239. Some of the Bradford manufacturers 
have med hard to copy the French mennos, and 
WIth some success, have they not, Messrs Cra.
ven, for mstance? - That has been done very 
htOltedly, It has been a question of perseverance, 
but our manufacturers are not contJ.nwng success
fully to produce French mermos, far they 
have been tempted to go off to the production of 
larger quantitIes of cheaper articles Instead of 
producmg steaihly those finer descripuons in 
wwch the return was much less. 

4240 The Enghsh manufacturel" has turned 
Ius attentIon to the producuon of articles wwch 
sell largely and pay better than the French 
mennos ?-Yes, Bmce the IastExhlbloon, one of 
our !!proners and one of our manufacturers seeing 
the French marmOR, were inCIted to try and do 
somethmg like them; they B81d they would make 
those French mennos. Iteo happened that there 
was a great depression of trade m Bradford, and 
for some months after that, they proceeded 
steadtly and very successfully to produce goods 

wwch ultimately were pronounced by the mer
chant to be equal to any French goods. but I 
saw the splOner a fortOlght ago, and I sMd, 
« How are IOU gomg on With your French me
rlOos?" an he replied, .. The manufacturer II 
so busy that I cannot get hIm to go on WIth 
them." 

4241 You were spealong Jost now about the 
denvatlon of many of our fashionable coloura 
from foreign dyers, but take the Bismarck brown, 
the success of that colour depeDlls on no pecuhar 
market or superior dyemg, but arises Simply from 
the fact that the French millmers set the taste 10 

dress, is not that SO ?-PreClsely, I do not think 
there IS any credit to the French dyers. 

4242 Ladles were m the habit of gomg to the 
French mIlhners, and gettJ.ng theIr Ideas of taste 
from the French artistes, and, on the other hand, 
the Enghsh fashions m woollen goods are adopted 
10 Pnns ?-That IS my Impression. 

4243 I thmk you referred to some foremen, or 
sons of foremen, whom you sent to Manchester or 
elsewhere to receive Instruction 10 ehemlBtry; 
now, suppose it had been pOSSible to have 
eveOlng classes m all your works, say 10 con
necuon With a mech8D1cs' lDstltutlon, or WIth 
your new InsututIon, would you not then have 
an opportnmty of sendIng vromIsmg young men 
to those classes WIthout mterfenng With theIr 
datly routine of work, so that thel migbt 10 tbat 
way receive the scientIfic instructIOn w wch you 
WIsh to give them 1-1 dId not speak of the aona 
of my foremen, my foremen have no sons, neither 
coold I find any young men in our own works 
who had had aufliclent pnmary education to fit 
them to go and receive the lOstroctlon In queatlon. 
1 selected young men away from my own worka 
who had receIved a better education 

4244. The dIfliculty you had m introducing 
those sopenor men arose from the Jealousy of the 
foremen and others who were afraid of the young 
men belOg put over theIr shoulders, I suppose? 
-No, it was pure prejudIce on the part of the 
foreman dyer, who thought It would be mterfering 
with ws modes of operatIon 

4245. You referred to the desirablhty of send-
109 to da, schools the sons ot foremen for a. 
longer penod, and a. question WIL8 asked yoo ahout 
the wages of such foremen, I suppose yon would 
admtt tbat a. foreman who WIL8 recemng much 
less than 1001 a year would hardly be in a. posi
tion to send hIB son to a. day school for any 
longerpenod than, say up to 13 years?-Thtrteen 
or 14 years old 

4246. Have you had much expenence under 
the Factory Act ?-Not very much. 

4247. Under the Hours of Labour Regulauon 
Act you have, I suppose, a number of youths who 
attend those schools 1-Yes, our own works are 
under the Bleachmg and Dyemg Act 

4248. Are you erectJ.ng any schools speciall, 
for that purpose ?-No, but 1 have erected thref 
schools near my own works which would be avatl 
able. 

4249 Do you work DUlDy half-timers ?-Noi 
many, only a. few. 

4250. can you say how DUlDy ?-A very small 
number. 

4251. Chmrman.] You spoke of haVIng sent 
two young men to London and Manchester, m 
order to study chenustry; lOU are aware that 
there is a Government schoo of cheml6try m COD
nectJ.on with Jermyn-street?-I am aware of that 
now. 

4252. Yon 
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4252 You were not aware of It then ?-I was 
speaJong of eight or nme years ago 

4253 I thmk you stated that you thought It 
would be necessary to Improve the elementary 
ed ueatIOn of workmen before It could be expected 
tha~ they should be drafted largely mto SCIence 
schools?-DeCIdedly 

4254 Then dId you mean to Imply that there 
were no persons at thIS moment, no matter whose 

• sons they mIght be, who mIght be able to aVall 
themselves of S()IentIfic mstructIon? - I tlnnk 
there are a great many young men, sons of fore
men, and young men of the mIddle class, who are 
ready at thIS moment to entermto secondary or SCIen
tIfic schools and receIve a sCIentific educatIon. but 
the pnmary educatton of the masses of our work
people must attaIn a much hIgher standard before 
they are, as a body, fitted for passmg mto secon
dary schools 

4255 But 18 It not your opJJllon that It IS of 
greater Importance that our foremen and mana
gers should be SCIentIfIcally traIned, than that 
any number of workmen should be so trlllned?
Yes, I tlnnk If you gIve the opportumty to all 
our managers and workmen to send theIr sons to 
schools of that descriptIon, we shall practIcally 
attam all that we want 

4256 WIth regard to the pOSItIon of manu
facturers abroad, as compared WIth the pOSItIOn 
of manufacturers m tins country, IS It not the 
case that the capItal employed m manufactures 
abroad has of late mcreased llWnensely?-I be
heve so 

4257. Formerly, manufacturers abroad were at 
very great disadvantage as compared WIth Enghsh 
manufacturers, through the absence of capItal, 
were they not?-That was much mOle the case 
formerly than It IS now 

4258 So that, m pomt of fact, they were not 
in a posItIon to bear the expense of the reqUISIte 
tnals for effectIng any great Improvements m 
manufactures? - I t IS very eVIdent that the ma
nufacturers abroad now are men of abundant 
capitaL 

4259 But formerly that was not the case 7_ 
No. 

4260 Were theIr operations conducted on a 
very small scale ?-On a very' small scale. 

4261 Andm a very pnmItlve manner?-Very 
much so 

4262. You, would suppose therefore, without 
any speCIal knowledge, that the maJonty of m
ventIons would be made m trus country where 
capItal was greater, and where the returns were 
very much larger?-Yes 

4263 But now that there IS a greater panty 
between the manufacturers abroad, and manu
facturers m thIS country, you would say that If 
the manufacturers abroaa were more SCientIfically 
educated than ours, they would, m that respect, 
have a great advantage over us, WIthout labounng 
under the practlcal dIsadvantage under wruch 
they formerly laboured ?-They will have an im
mense advantage If they prosecute theIr opera
tions as they have now begun to do It, and If they 
have men of sCIentIfio mtelligence m theIr esta
bhshments, whlle we contInue contented to go on 
With the n we now have, who, clever and wIl-
hn~ a ey are, are defiCIent m sCIentIfio 

g. 
4264. You are speakIng now of foremen and 

managers?-Yes. 
4265. That IS to say they are rivailmg, or very 

nearly approachIng us in matters of practIce, and 
0.72 

It IS therefore necessary tha,t we should not be Mr. H. W. 
behInd them m SCIence ?-They are very much R'l'iey. 
on a par With us now --

4266 Mr .Akroyd] Whlle you were In Panll' 8 June 1868 
dId you come m contact w,th French and German 
manufacturers, or ~he sons of such manufac!Jlrers ? 
-Yes, I saw two or three of them 

4267 Comparmg them With Enghsh gentle
men of the same order, do you thmk they are, on 
the whole, more mtelhgent, partlcularlyon SCIen
tIfic subjects, than a SImIlar class m tins country? 
-I expressed an opJJllon on that subject years 
ago, and I expressed It agam verr strongly last 
year at Bradford, In the sprlDg I have come In 

contact With manufactunng gentlemen abroad, 
whose frIendsrup I could claJm, and, from my 
pomt of VIew, those men are supenor In sCientIfio 
knowledge to gentlemen of a SImIlar class m 
England., they are undoubtedly super,or m 
SCIentIfic knowledge to any men occupymg SImilar 
pOSItIOns In England, they have appeared to me 
to be more In earnest than our manufacturers are 
on tlus subJect, and, I am ready to use the 
word" alarmed ," the only thIng that has alarmed 
me, IS the earnestness With wruch these foreIgn 
manufacturers are conductIng theIr bUSIness, and 
the attentIon they gIve to every POlDt of detail: 
comparmg them With our own manufacturers, I 
Bee a great want of earnestness here m many 
cases 

4268. Chal1'171an.] How do you account for 
that?-Posslbly from theIr pomt of VIew, It may 
be the neceSSIty wruch they have seen for not 
merely mamtammg theIr pOSltlon, but followmg 
It up by competlnfi,:~ us more thoroughly 

4269 Do you It may anse partly from 
thIS, that they do not look upon theIr pursUIt as 
SImply a means of maklDg a hVIng or a fortune, 
but that they actually take great pnde m theIr 
purSUIts ?-I thmk they look upon them as much 
more honourable pursUIts than, as a rule, IS the 
case ill England 

4270. And would not that anse in part from 
their supenor SCIentIfic knowledge? - POSSIbly 
so 

4271 They look upon manufactures as a 
verucle for applymg the SCIentIfic mstructIon 
they have receIved ?-Y es , 

4272. Mr Akroyd] Then the supenor educa
tIOn of foreigIl manufacturers has, you would say, 
somethIng to do WIth that greater earnestness and 
mtelhgence of wruch you spoke ?-A great deal 

4273. Mr. Potter] Is It your oplmon that the 
leadmg French manufactlIrers have a very accu
rate knowledge of all that 'passes m our own 
manufactones, m textIle fabncs In partlcular, or, 
at all events, you are aware that they dread our 
competItlon ?~ust so. They keep themselves 
much ">etter mformed WIth regard to what we 
are dOIng generally than we do With regard to 
what they are domg generally, they look upon 
it as of much 'Importance to study the general 
course of affaIrs connected w,th theIr bUSIness 

4274. All French woollen goods wruch come mto 
thIs country are free of duty, are they not?-Yes. 

4275. And the YorkshIre and other Enghsh 
products, wruch go to France to the extent of 
3,000,0001. or 4,000,000 I a year, pay a duty of 
10 per cent ?-Yes 

4276 Therefore they have that protectlon 
a,,"ILlnst us 1-They have that proteotIon agaJnst 
us. 

4277. And they are strlVlng very hard to keep 
that protectlon 1-1 suppose they are. 

E E 3 4278. D() 
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4278. Do they not state It as an absolute nece&
sity ?-Some of them do. 

4279 Are there excelltlons 1-Yes; one of the 
4argeat manufacturers m the nelghbourhood of 
Pans IS an exception. 

4280. Lord Freder.ck CalJenduh 1 With reo 
gard to the educatlon of our future foremen and 
managers, the mstltutlon wruch you hope to see 
at Bradford would begm by a wSUnctIy sclenufio 
educatlon at 14 or 15 years of age, but are there 
any schools of that class which the boys could 
attend after lee.vmg the pnmary school, where 
they could 'contInue their educatlon between 12 
and 15 years of age ?-There are a number of 
pnvate schools m the neIghbourhood :of Brad. 
ford and everywhere else, I suppose, where, 
for a few pounds a year, boys can get a 

very effiCient educauon. I know one which 
18 a very effiCIent school, contaming above 100 
boys, and 1 should thInk that the 80n& offoremen 
and small shopkeepers would, 1U IIChools or tIlet 
kmd, tind without any ddficulty an education fit
ung them to paea mto the metltutlon or wruch we 
were speakmg. 

4281. Do you mean boys who have receIved 
theIr enbre education m such schools, or those 
who have first attended ordmary nabonalschools 1 
-As a general rule these boys at Bradford re
ceive thell' entire educatlon at the prlvat.e IIChool. 
although no doubt there are Instances where a 
man who has had chIldren 1U the natIOnal school 
hRII rIsen m lIfe and then has changed the school; 
that 18 by no means a rare C&f!e. 

Mr GEOBGE GIBB, ca.lled in, and Examined. 

4282 Chau·man.' You are the Head Master 
of the WorklDg :Men's College, HalUax, and of 
the Haley Hill nay School ?-Yes 

4283 In that capacIty you have had conslder~ 
able expenence in the selentltic Instruction, so 
far as It has gone, of the chIldren of workmg men 
and adults of the same class ?-Yes, as far as It 
has come under my observatlon m connection 
WIth ilie ordmary classes of the college, but 1 do 
not know much about thell' acqull'ements, not 
teachIng them the sClentltic subjects myself. 

4284. What subjects have you taught?
ReadIng, wntlng, arithmetIc, algebra, mensura,.. 
uon, and 80 on 

4285 Mr .Akroyd, When was this Workmg 
Men's College formetf?-ln 1855 

4286 What was the object of Its formatIon 1-
The object of It was to carry pn ilie education 
given under the factory system, from the age of 
13 upwards, to g'lVe a good general educatIOn to 
those lads who had p&f!sed &II full timers, and, as 
far as pOSSIble, to afford chances to those who 
had neglected their educatIOn before, of retrIevIng 
what they had missed 

4287 The InstructIon gIven by the Working 
Men's College IS entirely by evemng c1&11ses, IS It 
not ?-Ennrely by everung cl&llses 

4288 What are the hours of attendance P
From a quarter past seven to a quarter past rune 
for four mghts of the week. 

4289 Are those classes open a.1l the year?
No, they are open from September to AprIl 
inclusIve, It 18 found next to useless to open 
them m the snmmer tlme. 

4290 Are your students denved chiefly or 
almost entIrely from the workmg classes ?-At 
least five-SIXths belon~ stnctly to the workmg 
classes; they are handicraftsmen or mill 'lforkers 

4291 What 18 the number of studenta m the 
college at present ?-On the books In the college 
at present we have, 1D the semor dIVISIOn 92, and 
in the Jumor WVl810n 106, malong 1U a.1l 198 

4292 What fees are p&ld ?-Elghteen-pence 
for the general classes for the term of eIght 
weeks, which comes to about 2d. a week, and 
for the scIence classes, one lesson per week, 
2 •• 6d for the term of four months, wluCb is about 
2jd per leason. 

4293 Has the attention of your students been 
called to the advantages of technIcal and scientltic 
educauon?-Yes, last August we pnbhahed a 
prospectllS or address upoa the subject. wruch I 

have here.-( The W&tne.. handed III tflll ,ame, 
Vlde Appendu: ) 

4294 What W&II the response made to that 
address hy the students. and have you had any 
mcrease m the number of students c:onsequent 
thereupon 1-Y es, ImmedIately on the opemng 
of the classes m SCIence, we doubled the number 
of students of the former year, ""the art class 
began WIth 35 OL 36, that claos was qmte a new 
t1nng; but the science class had eXIsted before 

4295 Ycu diVide the students mto a semor 
and Jumor wVlslOn 1-Yes. 

4296. What 18 the age 1U the Jumor dtnslon P 
In the JUDlor dtvislon we admit them at 12 years 
of age, although the Factory Act keep'8 them at 
school up to 13 We find that many children frum 
other schools w18h to be admttted, and we admit 
to the JunIOr dlVlsion at 12 years of age, and keep 
them there tllJ they are 17 or 18, 18 18 the 
proper age for enterIng the seDior dtVlslon 

4297. The semor wVl>llOn embraces all students 
above the age of 18 ?-Yes. 

4298 What IS the oldest student you have ?
The oldest we have IS 85 years, bLlt we have 
several above 30 

4299. What portIon of the educatlon gIven al 
the W orktng Men's College do you consldel 
techmcal and sclentlfic, and by whom IS thai 
education gIven ?-Chem18try, orgaDlc and lD 

organIc, magnetism, electriCIty, andbght, appltec 
mechames and maclune drawmg, the chemlstrJ 
and sclentltic claeses bemg conducted by Mr 
J armam, of Huddersfield, and the art claeses bl 
Mr. Stopford, of the School of Art, HahfaL 

4300 SpeakIng as the head master or the col 
lege, do you beheve that these SCIence classes ar< 
popular With the students, and apprecl&ted bl 
them 1-1 thInk that rutherto the young men 0 
HalUax have not gIven that attentIon to th 
subject wruch they ought to do, but there is 
growmg deBlfe upon theIr part to take advanta4\: 
of our Classes, and 1 beheve the attendance wi] 
go on Increasmg 

4301. The college is worked in conneetlo 
With the day schools ?-Enurely. 

4802 Those schools bemg factory schools 1-
Yell, a.1l the teachers are engaged both in the day 
and mght schools, WIth some exceptIons, m the 
case of extra teachers who are brought III on 
account of preasure of work. 

4303 Do you find that many of the day 
scholars who were factory workers become m~ 
bers of the college?-¥es, a very fair number 

indeed 1 
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mdeed; out of 76 who left as full-tuners dunng 
tbe past two years, 35 Immediately Jomed the 
college 

4304. In fact, nem-ly balf the day scbolars 
bemg factory workers up to 13 years of age, after
warcjs become members of the Workmg Men's 
College ?-Yes, ImmedIately, but after they have 
been away a few years others often come back to 
us very Ignorant, and enter the college 

4305 What IS the number of the aay scholars 
at the Haley Hill Scbool ?-94 day scholars, 
tbat lB, who attend for the whole tIme, and 504 
who are mdl workers 

4306 Short tune workers?-Y es, 598 IS the 
total, and there are 257 Infants beSIdes. 

4307. In your day schools, do you teach SOCIal 
sCIence ?-Not m the day school, but m the mght 
school we do. 

4308. Have you any drawmg classes m con
nectIOn WIth the day school ?-Yes, we had 150 
candidates thlB May for the SCIence and Art De
partment, m the first grade 

4309. Have you any classes m the workmg 
men's college for SOCIal and pohtIcal economy ?
Yes, both m the sewor and Juwor diVISIon 

4310. Are those classes well attended?-Very 
well attended mdeed. 

4311. Do you see any speCIal advantages m 
oonductlng evewng classes In connection WIth 
the day schooI1-Yes, they are dllcldedly better 
m cOWlectlon WIth the day school; I mean that 
It lB better that the teachers In tbe day scbool 
should also teach m the wght school, the dlSClphne 
IS much better where you have a properly tramed 
teacher m the wght school, the system of mstruc
tion IS umform when It IS camed on m the two 
schools, and another advantage lB that we can often 
recommend boys who seem to have a hkmg for 
a particular subject to go from the day school to 
the wght school, and pursue that subject. In 
this way we are often able to carry a boy to the 
wght school who would never go to It at all If he 
were not under such mfluence 

4312. Can you pomt to any successful results 
as proved by your aWlual exammatIon ?-Our 
great test of suocess IS the eX&llllnatlon by the 
SOCIety of Arts, for the general subJects m those 
eX&IIlInatIons we have gamed 48 first class, 85 
seoond class, and 96 tbIrd class certificates, m 
arithmetic, Enl>hsh hterature, book-keepIng, 
geography, mUSIC, and one or two other subjects, 
we bave also the SCIence and Art Department 
eX&IIlInatIOns for those who are III the sCIence 
classes, and m tbose we have done very well. 
Then we have also a general eXamInatIOn, wruch 
IS conducted by a member of one of the umver
sitIes, who takes all the students and exatnlUes 
those who are wulmg, whICh IS nearly all, as very 
few refuse Valuable pnzes are gIven In each 
class after that eX&IIlIUatlon. 

4313 Can you put m any of the reporta of 
the exammers and the exammatIon papers?
Yes-( Copy put 1ft for 1867 ) 

4314 Could you cbarge rugher fees than you 
now charge WIthout reducm~ tne number of your 
students ?-I scaroely thml<. that It would be 
adVIsable to attempt that, I think that the stu
dents now pay as much as you cau expect a young 
lad voluntarIly to tax hImself for. 

431S. ChaIrman] Have you the balance sheet 
of the school ?-I have not the balance sheet, but 
I have some rough notes here, bemg a oopy of 
the manager's return to the Government. 

4316. Can you tell the COJUDllttee approxi-
0.72. 

mately what was the eutIre cost of conductmg the Mr 
W orklng Men's CoUege for the last year?- G G,bb. 
About 362l 

4317 And what portIon of that lB covered b~ 8 June ,86 
fees ?-About 651., and the Government grant 
was 57l 

4318 How was the rest proVIded ?-EntIrely 
by the manager of the night school 

4319 It 18 contnbuted by the founder of the 
school, who, I beheve, IS Mr Akroyd?-Yes 

4320 And that lB about 2401 a year ?-About 
that. 

4321 You say that you thmk the connectIon 
of the day school WIth the mght schoollB of very 
great Importance ?-I think so 

4322 It IS Important, I suppose, as enabhng 
you to prOVIde teachers possessmg rugher qualIfi
catIons than you could get If eaM department 
were worked separately ?-Yes 

4323 The emoluments would not be suffiCIently 
large If the two schools were sepm-ately worked? 
QUlte so. 

4324 Do you find that the chtldren leaVIng 
the day school to enter the mght school persevere 
In theIr attendance at the mght school ?-Not so 
well as we should hke; but stJ.ll we have a great 
many who do persevere year after year A great 
many pass through the school, as we say, last year 
we had 367 who had passed through the school, 
wruch IS a very Im-ge number, as the average at
tendance of last year was 170 

4325 Can you state how many continue 1U the 
school for more than one ses8lon?~ I CBWlOt state 
that 

4326 But a very large proportIon attend for 
more than one seSSIOn, do they ?-A very large 
proportIon 

4327 And m additIOn to that, others who have 
not entered the oollege on leaVIng the half-tune 
school, return to the wght school after an mterval 
of several years ?-Yes, a very great many come 
back to us when they are about 18 or 19 years of 
age When they have begun to seek other SItUa
tIons, wIsrung to r&lse themselves m socIal p08ltIon, 
they find that they reqUIre more education than 
they possess, and they come back to us and say, 
we want to learn so and so, I thmk arithmetIc lB 
the subject that most of them reqUIre, and 
they come back to us honestly saym~ that they 
have wasted theIr time and reqUlre additIonalm
structIon 

4328 The cruldren who enter your mght Achool 
after they leave the half-tIme school are pro
bably the .l.te of your school ?-No, not neces
sarily so, they are Simply those chudren who 
have cllumed theIr nght to pass to full tIme from 
the day sMool, the great majOrIty are 1U the 
upper classes, but not necessardy so, when they 
are 13 they can demand theIr certIficate 

4329. But you say that the great maJonty are 
in the upper classes ?-Yes, five .... xths. 

4330 In what state of preparation do they 
enter your school when they leave the day school? 
-Those of them that come ImmedIately are very 
well up m theIr work, havmg passed standard 6, 
wruch .s the hIghest standard; but we have a 
great number who enter beSides, who have nearly 
forgotten all they had learned lU the day school 

4331. Can you state how many leave your day 
school yearly 1-In the last two years 76 passen 
out as full-timers. 

4332. How many of them entered the wght 
sohool?-Thuty-five entered llllJIleWately 

4333. It JS the fact then that of those leaVIng 
EE4 • 
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Mr the day school and rem80mmg 10 the employment classes, and they a.re taught by the sa.me teacher 
o 0.b6 of Messrs Akroyd, 8obout one-ha.lf ordina.nly 80nd tre80ted in the eame way JJl every respect. 

- enter the rught school ?-Yes; but It IS not a 4349. When one cInld IS 80t sehool for the 
8 June 1868> 6Jne qu!. "0" that they should remmo 10 the em- -. whole of hIs tune, and another child IS at school 

ployment of Messrs Akroyd, they very often for only ha.lf hIs tune, can you manage to work 
leave their employment. them very well together ?-Yes, we find practl-

4334. And yet they contlDue to attend the cally that there IS no difficulty 10 the matter, 
rught school ?-Yes, certamly. the teachers take care 10 the afternoon to try to 

4335. The Dlght school IS a school for the town vary the work; but there are not more than four 
and not merely for the workpeople of Messrs. or five day boys 10 a class of 25. they give 
Akroyd?-Exactly, and at the school of the them perhaps sums to set down In clphermg 
Mecharucs'Instltute, there are very large classes, books, and try 10 that way to get over the tedIUm 
those are the only two very large rught schools at w!u.ch a boy might otherwise feel 10 golDS over 
HalIfax the eame ground that he hed gone over In the 

4336 At the MechanICS' InstItute are there morrung 
mau~ classes m connectIon With the SCIence and 4350 For whet tlDle do the half tlDlers at. 
.Art Department ?-None, the ouly sCience class tend ?-From 9 to 12, and from 2 to 5 In sum
IS held ID the Workmg Men's College. there IS an mer, or half-past four In wmter, accordmg to the 
art school at the Mecharucs' Institute, but It 1lI Factory Act. The cluldren at our mill change 
Dot m connectiOn WIth It. the times every week; a chIld that has been at 

43J7 The science school which IS held at the the mill m the monnng Will be at the school in, 
Workmg Men's College IS a sCience school for the afternoon one weel<, and next week he wIIlj 
the town of Hahfax?-Yes ~o to the school In the mormng and to the mIl11 

4338. Lord Frederack Ca"endlBh.] You say m the afternoon. 
that a great part of those who Jom the W orkmg 4351 AJe the ages of those cluldren pretty 
Men's College after leavmg the school have much the same for the half tImers and the full 
passed the SIXth standard 7-Yes. tuners ?-Yes, very much the same. , 

4339. They can read and wnte, and Cipher 4352. You find no difficulty you say m teach~ 
very fall'ly?-Yes Ing the two In the same school?-None what. 

4340. Wlnch subject of educatlon do they ever, we have such a small proportlon of them 
seem most anxious to contmue ?-Anthmetlc, In the day school 
reading, and wrltmg, they go au m fact WIth the 4353 Mr. M'Lagan] Do you teach readlDg, 
subjects they have learned at school wntlng, and &nthmetlc, m your day Rchool ?-

4Ml. Do you find any considerable number of Yes, and we have an extra subject. thts year we 
those youths Jom the chemical cl8B8?-Very few take hiStory 118 the extra BubJect. 
lDdeed, they are generally 18 or 19 years old 4354 But you have not attempted to teach 
before they Jom. the elements of any of the sCiences 1-We have 

4342. !fthey were much youn~r, they would not. 
Dot be able to benefit by the chemlcailUStructlOn, 4355 Have you had tha.t subject under your 
you would say ?--Just so. conSideratiOn at all?-Not With regard to SCience, 

4343. Have II conSIderable number of youths I have re80lly thought tha.t there was not time for 
of th80t age Jomed the chemical classes ?-Our It; but I have fanCIed that politIcal and social 
classes have not been anythIng like what the economy mIght be mtroduced, and we have 
town should have produced, but thIs last drawmg taught throughout the whole school 
year we had JS students who entered the classes 4356 We have had It In eVIdence that the in. 

4344 Mr Lowther] Did I understand you tooay troducnon of one hour's teachlDg a week of ele
that there were a good many pnzes gIven 10 your mentary salence, m some elementary schools, hal! 
college?-Yeo, but the SOCiety of Arts' certIficate been attended With advantage 1-1 Can under. 
18 what we look upon as the test of the work m stand that IQ full tlllle schools, but not lD helJ 
the senJOr part of tl1e college, we have ~amed tIme schools 
229 certUicates m nme years. of course It IS only 4357. Mr Potter.] DId ( understand you U 
the .Z.te of the college that go m for those sub- say thet you had 504 half nmers 1-Yes. 
jects, because they are very stIfF exammalaons by 4358 What proportIon of full tuners ha.ve you 
the Society of Arts mixed With them ?-Nmety-four, but wlule WE 

4345 (}ha.rma,,] What are the subjects have 504 half tuners, we know that that numbel 
generally?-The favountesubJects are anthmetlc, really do attend regularly. Of the 94 day schoo 
book-keepmg, Enghsh literature, beSides che- laro, very pOSSIbly we should not have three
mlBtry, whIch 111 also rather a favounte Bub- fourths there regularly. 
Ject. • 4359 Do you not thmk that the 94 full timer! 

4346 Mr Lowther] How many who go up would attend much more regularly, If they hail 
for exammatlon fall and how many succeed 1- separate classes to themselves, and that the, 
I cannot tell you tha.t, but we are very parttcular would m that way have II better cha.nce of re 
not to allow any students to go m for exammatIon, celVlDg good mstructlon ?-In my own expe
of whom we are not pretty sure that they will nence, I have not seen reason to thmk so. 1 
succeed. for exammer. complam If papers are ha.ve had no complamts, and there a.re othel 
sent to them which are scarcely worth lookmg schools wruch they could go to. 
over; I do not thmk that out of 40 in a year 4360 But as a matter of ChOIce, wonld you 
more than two or three fml, we oent up 39 thIs not rather have the half t1Dlers and the full 
year, and none have failed to get one certIficate, tuners educated under separate masters ?-I d~ 
thouuh live faued to gam two. not thmk there IS pracncally any eVIl from mu: 

43'47 Mr Bead 1 Did I understand you to ing the two together, if you mtroduce a htlli 
eaythat the whole ana the halft1Dle cluldren attend vanety ID the teachmg. 
the Bame school 1-Yes. 4361. Do the 504 all come from ode estabhsb 

4348. And the same classes?-Yes; the same ment'-Yes, they are boys andglrls. 
4362. Mr 
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4362 Mr D,,,,on.] Do you not find that the 
hal£·timers progress $8 rapIdly In theIr leammg 
as the full-timers 1-1 thInk, as a rule, they do, 
here and there the full-tImers do sometImes get 
on better than the short·tImers, but, as a rule, 
the latter get on nearly as well as the day cW
dren 

4363. Is not the expense per scholar of your 
WorkIng Men's College rather lugh, namely, 
about 358. a head 1-Very pOSSIbly It IS One 
ver., Important feature IS the vaJue of the prIzes, 
whIch makes the expense eanslderable They 
run about 158. a pnze, and that of course makes 
up a verr. large bIll. 

4364 Have you any Idea what IS the cost per 
scholar of those pnzes 1 -I have not. 

4365. Chatrman J Have you the total cost of 
the prizes 1-We gIve 23, or 24, averag10g 15 s 
each 

4366. That would be somewhat under 201. for 
pnzes1-Yes 

4367 Mr.D,zo1l] Doyouexpectthatt11epresent 
average cost per scholar 18 likely to be contmued, 
or are you lookmg forward to some reductIon III 
connection With proJected ImprGVemellts ?-No, 
I had not thought the matter over in that hght 

4368. Suppose your number of scholars were 
doubled, for mstanco, would the east per scholar 
be materIally reduced 1-Doubled would be a 
very large proportIOn, but If we had more scholars 

we could teach them With the present staff qUite Mr. 
as well We ha"l'e room for more scholars, but G G'bb. 
not to double them 

"' 4369 Of what does your staff of teachers con- l!.JuneI868. 
BlBt ?-There are three masters belongmg to the 
day school, and two young men who have been 
pupa teachers and come to asslBt at mght, we 
have aJao a French. master who comes to those 
wh0 reqUIre lessons 10 French, beSIdes, of course, 
the 1IClence and art teacqers and two teachers of 
bookkeepmg 

40370 Chatl'1Tlan] How long have you cou
ducted Haley Bill day·school ?-Nme years 

4371 Prior tG that tIme, did you cOlilduct any 
school '!-I dId. 

4372. Was that a half·tIme school, or an 
ordmary school ?-An ordinary school 

4373. In statIng that you found the half-umers 
made ahnoat as much progress as thOde who went 
to school for the whole tIme, you spoke flom an 
~xperIence of schools of both descnptlons 1-Yes. 
[ had ten years' expenence of an ordmary school 
before I was head master of thiS eallege 

40374. You attribute that result partIy to the 
great regularIty of the attelildance of the half
tImers ?-Very much so. 

437 a Mr .Ak""Yd] You were trained at St. 
Mark's College, were you not?-I was 

4376 <. "a.rman] Is there anythmg you Wish 
to add ?-No 

Mr WILLIAM HENRY STOPFORD, called in, and Examined, 

40377. Chaarman.] You are Master of the Art 
School at Hahfax P-Yes 

4378 In that school gpometrIcal and mecha
mcal dtawlng are taught by you 1-Yes 

4379 Mr • .Air. lid J You wele recommended 
to Halifax by the SCience and Art DepartInent, 
were you not 1-Yes. 

40380. What number of pupils for artistIc draw
mg have you m Hahfax, and what number have 
you for mechamcal and geometrIcal drawmg?
-Ill for artIstIc mstructlon, and 25 for geo
metrical and mechanical mstructlon. 

4381 One branch of the Halnax School of 
Art IS held at the workmg men's oollege, and 
you are also master of that branch ?-Yes 

4382 What IS the number of pupils m the 
day school at Haley Hill learnmg elementary 
drawmg 1-150 

4383. How many students are there In the 
workmg men's college recelvmg lessons 10 art, 
and how many m mechamoal and geometrIcal 
drawmg ?-Twenty-five recelvmg lUstrnction m 
art. and 10 1U geometrIcal and mechanIcal draw
mg 

4384 Han you «'ecently passed an examina
tion m geometrical drawmg under the SCience 
and Art Department?-I have passed an exam.l
nlltlOn, but I am not yet aware of the result. 

4385. Before trus examination your students 
were, I presume. clasBlfied Ullder the Art Depart. 
ment and not under the SCience Department?":"" 
Yes. 

4386 From your experIence, do you find young 
men of the artlZan class at e demons of acqU1r1Og 
profiCIency in mechamcal drawmg?-Yes, that 
18 to say, when onoe they become aware of the 
importance of suoh knowledge. and the benefits 
they mlly derIve from It. 

4387, Can you give the C01ll1n1ttee a return of 
ti,e gcnentl occupations er employments of the 

on. 

students m your sciencJl classes?-There are H) Mr. W. Eo 
mechanICS, SIX Jomers, five architects, pupil", StopfOTd. 
one plumber, 0ne lronmonger, ,and two clerks; 
total 25. 

4388 If greater faClhtles were afforded, and 
pubhc a.ttentlon were called more directly to the 
advantages to be denved from art draw10g and 
apphed deSIgn, 'Would you fX}Ject an increase in 
ilie number of your pnpas ?-Undoubtedly. 

4389. More partlcularl., 10 mechanIcal draw1Og, 
'perhaps 7-1 do not say 10 particular mechamclll 
draw10g 

4390 I would confine my attentIon more par
tloularly to mechamcal drawmg"-I have no 
doubt that It would also 10fluence the number of 
pupils 10 mechanioal drawing 

4391 Have you ever given any pubhc lectures 
on the subJect?-No 

4392. What do you thmk are -the speCIal ad
vantages to be derIved from such 1OstructlOn 10 
geometncal and mechamcal drawmg ?-In geo
metrical dra" lUg the student acqUIres a know
ledge of the constructIOn and oombmation of 
symmetrICal figures, the InscrIbmg of one 
figure w}tInn another, and the constructlon of 
ovals, &c These are all apphcable to oertam 
branches of trade and manufacture In me
chamcal drawmg It would enable the i>tudent to 
make plans and sectIons and elevatIons of any 
machme from actual measurement; he would 
thus acqUIre the power of representmg by draw
mg any machme which he lDIght conCelve, or 
whIch was explamed to hIm, rus power of con
ceptIon would become expanded, formerly, be
fore mechanICal draw10g was taught, models 
and plans of machmes were necessary to he 
made by the students, but after mechamcal draw_ 
ing IB taught there IS no neceSSlty for that. 

4393 Take the case of an 1Og;emous mechanic 
who has got 10 Jus brR1l). some 1OventIon; If he 

FF had 
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1\Ir. W. H. had the power of putting his Invention on paper, 
Stopforel. he might save himself tune and expense In making 

models, and trymg to carry out roughly his tnala. 
II J nnel il6S. of his maclune Into practlce?-Y es ~ 

4394 Have you any recommendatIOn or sug
gestion to make WIth respect to wffU81ng more 
largely a. taste for geometncal drawing 88 subsl
wary to the development of local trade and 
manufactures?- I tbmk tho present method 
mIght he more larj1;ely developed. for lnstance, 
in the study of mechamcal drawmg It 18 ImpossI
ble for me now to gtve proper attention to the 
subject In the school of art, for there are 80 
many other suhjects whIch I am expected to 
tfoach, and the tune IS so Imllted, and the number 
of studente so large, and the assIstance which I 
recene IS 80 very little 

43'15. How would you define the wfferenC6 
between the art culture ~Iven under the Art 
Department, and that which comes under the 
SCience Deparlment?-AsI understand It, under 
the Art Department the student lU geometrl~al 
draWing IS SImply expected to be famlhar WIth 
the construction of the varIous problemo, but 
under the SCience Department, as 1 understand 
It, he IS expected to be acquamted With the theo
retICal pnnClples upon wluch such constructions 
are based 

4396 What are your feps ?-At the school of 
art 18. 6 tl per quarter 

4397. And m the SCIence Department for 
geometncal drawmg?-That IS Included 

4398. With those fees, and WIth the aid of the 
grant from the departmenL, are your classes self
sup/?orlmg, so far as the teacher IS concerned ?-
1 think not 

4399 Could lujl;her fees be charged WIthout 
redUCing the number of your pupus ?--I thmk 
not, there are so many InCIdental expenses which 
the student IS hable to, that It would be very 
unadvIsable, in my opimon. to raise the fees 

4400 Are you of opinIOn that an art master 
who h88 taken a first class mechamcal certifi~ate 
is competent to instruct classes m ~eometrlcal 
and mechanical drawing under the sCIence ruVI
Slon ?-DeCldedly. 

4401. Can you speak at all WIth regard to the 
results of your teaclung; you have not been long 
m Halllax, have you ?-Not very long 

4402 Cha,rman] Geometncal and mechamcal 
drawmg are taught m art schools and m SCIence 
schools ?-They are. 

4403 And you have stated the distmction 
between those subjects, as taught lU the art 
schools and the sCience schools, to he, that m the 
art schools they are taught more as mere draw
ing, and ill the sCIence schools they are taught 
more WIth reference to the theory of construe
non ?-Yes, as I understand It. 

4404 In order to qualIfy a. teacher m both 
cases a.n examinatIon has to be passed '-It 1as. 

4405 What 18 the Merence In the examma
bon of an art master WIth regard to geometrIcal 
and mechamcal drawing, and a science master m 
the same subjects ?-It seems to..me tlIat the 
knowledge reqUIred is, in each case, Idenbcally 
the same; If I were preparmg a. student for ex
ammallon, ellher under the head of art or under 
the head of SCience, 1 should put lum through 
exactly the same course of study. 

4406. In fact the reqUIrements from the art 
master are suffiCient to pass rum as a science 
master in tbl8 subject ?-I think so. 

4407. You would say that there is no reason 

whatever why an art master should not quahfy 
'I1IInself as a sCience master ?-N one. 

4408. And that, after having done eo, he would, 
as a. sCIence teacher, obtain higher fees upon 
results than as an art master ?-Considerably 
higher j the payments upon geometncal drawmg 
under the sCience wVlslon are conSlderably hIgher 
than the payments upon geometncal drawltg 
under the art w VISion. 

4409. But the 1Ostrucbon he would have to 
glve would be of a. lugher standard?-J udgmg 
from the examinatlon paper which I have lately 
gone 10 for the problems seem to be exactly the 
same, certamlysome of them are more advanced; 
but as a rule the knowledge whICh would be re
qUIred for one would do qUIte as well for the 
other 

4410. But 1 am speak10g now of your pUPlls'l 
-The same paper IS ~ven m both cases. I 

4411. Are papers glven to the students in arlJ 
schools m geometrIcal and mechanIcal draWin81 
-They are ' 

4412 That is part <If their ordmary examin I 
tion '-Yes. \ 

4413. An art master would not be paid onl 
results unless h,s pupus passed In those papers?1 
-He would be plUd under the Art Department 
for those subjects. 

4414 But unless h18 pupIls passed that exami· 
nation he would not be patd, even under the Art 
MlDute?-No, certamly not. 

4415. What 18 the hIghest pnyment which a 
master can takem tbose subjectsm the art school? 
-Ten shdhngs 

4416. What is the hIghest payment a master 
can take m those subjects m the sCleuce school 1 
-FIve PQunds. 

4411 Would you recommend art masters gene. 
rally to quahfy themselves as sCIence teachers In 
geometncal and mechamcal drawmg?-It would 
be deCIdedly to their advantage I 

4418. You see no obstacle whatever to the1f 
domg so ?-None j except the dislDcllnatIon te 
present themselves agrun for an examinatIOn whteE 
they have already :passed 

4419. And that IS a matter simply of feehng 
I suppose?-Yes. 

4420 Would you approve of any person hesi 
tatlng to pass that second exaIDlnatlon ?-It 11 

Just a matter of Opl1l10n 1 may perhaps read tc 
the CommIttee an extract from the heRd master 
of the Leeds 81lhool of Art on thIs subJect: "J 
know notlung of the dIfference between sclenbfil 
and artlsbc geometry as we learn and teach them 
there 18 some qUlbblmg dIfference, I suppose J 
know that I hold the mecbaDlcal certIficate, lID( 

have sent lU several students for the SCIence ex 
ammatlon, who have passed. I apphed for pay 
ment j but I was told tlIat I was certt/icated fa 
art, and not for the Sctence Department, thougl 
I thought it was the same department, and m' 
teachlDg was as good m one as m the other." 

4421. But if he had passed as SCIence maste 
there could have been no heSItation upon th 
subject 1-J ust so. 

4422 You sat for llxaIDlDatton during the las 
month?-Yes. 

4423. You do not know whether you hav 
passed or noH-No. 

4424. When will the result be published?
suppose in a few weeks. 

4425. Will you kindly communicate to thi 
Committee the result of the exa.nnnatiou WIt 
respect to yourself?-I will do so. 

4426. I understall 
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4426. I understand you dlBtmctly to say that, mstruction ID the school (If art ?-In Bahfax 
except as a matter of feehng, you thmk there IS altogether, not m tne school of art. 
no obstacle whatever to an art master passmg the " 4432. Chazrman] Do you thmk it pOSSIble, 
sClenceexammatlonm thesesubJects?-Decidedly ~ advantageously, to mtroduce mstructIon m geo
not metrlcal drawlDg ID elementary schools?-I tlunk 

4427 Lord Frederzch Cavendzsh.] What age It mIght be commenced there WIth great advan. 
are most of your pupIls m mechamcal and geo- taga, 1 would say, as a rule, that the want of an 
metrical drawIng?-From about 12 to 35 elementary knowledge of the first pnnClples of 

4428. Doyoufind that, m one seSSion, they can geometrlcal drawmg was a great barrier to the 
learn enough to be practically useful ?-No, In- success of artIzan students. 
deed not 4433 And perhaps you would also say a want 

4429 Do many of them attend more than one of mechamcal facility?-Just so; the handhng 
sessIOn ?-In some cases the student becomes m- of IDstruments 
terested ID ms work and he will attend regularly 4434. Would you say that children could begm 
for considerably mOle than that. to learn mechamcal drawmg almost as soon as 

4430 Do ;rou find that a conSiderable number they could beglD to learn to wrlte?-It would be 
do take suffiCient mterest m the subJect to do qUite pOSSible, I thmk 
that?-Yes. 4435. And would you add that the disexplme 

4431. Mr Potter] DId I understand you to of learnmg to draw would be equal to that of 
state that you had III students under artistic learmng to wnte ?-I would 

Mr. GEORGE JARlIIAIN, called m, and Exammed 

Mr.WB. 
Stopjord. 

8 Jnne1868. 

4436. ChaIrman J You are a SCience Teacher, 
certificated by the ~CIence and Art DepartInent? 
-lam. 

partment belongs to ilie wages or workmg class, M r 
and what proportion belongs to tbe mddle class G. Jarmflln. 
or upper middle class ?-Of ilie 152 under the 

4437. How long have you been engaged m 
teacmng sCience ?-Smce 1855 
, 4438. What was your pursUit before you be
came a certificated teacher of sCience ?-I was a 
natIonal school master. 

4439 Where ?-At a village near Budders
field, called A1mondbury 

4440. Mr. Ahroyd] You reSide at Budders
field, although you have classes at both places ?
Yes, I reSide In Huddersfield, and have done so 
for some },ears 

4441 Where are your classes ?-There are 
some at Haley Hill, HalIfax, at the Hudders
field Mechamcs' InstItute at A1mondbury and at 
Eiland, all these are under the Sexence and Art 
DepartInent; m additIOn to these I have classes 
at the HuddersSeld Colle~e and the Budders
field CollegIate School, which are not undel ilie 
department. 

4442. Have you classses for organIC and mor
ganlc chemIStry' ?-In both, at Haley Bill 

4443 That IS m connection With the W orkmg 
Men's College evemng classes ?-It IS 

4444. Are your classes clueliy evenmg classes, 
or have you many day classes P-M, classes, m 
connection With the SCIence and Art DepartInent, 
me all evenmg classes, my other classes are held 
m the daytllDe 

4445. Will you state the variOUS branches of 
SCIence, as clasSified under the d~partInent lD 

which you give leBBons '-Dunng last session I 
gave lessons m morgamc chemlBtry, or~amo che
nustry, magnetIsm, ~nd electricity; m former 
SesSIOns 1 have given lessons m geology and 
vegetable physlOlo~. 

4446 What subJects are you certl6cated lD by 
the De/?artment of SCience and Art ?-Inorgamo 
chemIstry, organlo chemIstly, hght and heat, 
magnetism, and electrlclty , geology, vegetable 
phYSIology and economc botany, SlX subjects, 
beSIdes, navlng the elementary certificate from 
the EducatIonal Departtnent. 

4447. What lB the number of your pUJillls under 
the departInentP-The number of pupils under 
the department is 152, and the number of pupils 
not under the departInent IS 37. 

4448 What proportion of those under the de-
072. 

departInent, 99 are of the wages ciass, 46 of the 
middle class, and seven of the upper lDlddle 
class 

4449 Does the number of your pupils m the 
evenmg classes enga~ed In dally labour mcrease 1 
Yes, very conSiderably 

4450 Can you give, as an illustration, the em
ployment of those pupIls attendlDg the W orkmg 
Men's College at Hahfax?-At HalIfax, out 
of 35, iliere are SIX dyers. five druggISts' ap
prentices and assistants, five apprentices at other 
trades. seven clerks, bookkeepers, casmers, one 
woolstapler, one oil-cloth manufacturer, one dry
salter, five factory operatives, one boot and shoe 
maker, one colour mixer, one paper maker, and 
one gas-meter mspector. Out of iliose 35, 15 
are In trades on wmch chemlBtry has a direct 
bearmg 

4451 Can you state any metances m which 
the knowledge of sCience has been of service to 
those who have been mstructed by you, 1 mean, 
as regards their trade or occupatIon 1-1 could 
give many mstances 1 sent out a hat of ques
tions to a great many of myoid pupIls, and 1 
have had 114 answers from them The first 
questIon IS, "What IS your occupatIOn?" The 
second question IS, "Has the SCIence instruction 
which you received at the Working Men's Col
lege been of any servICe to you m your dally 
employment PO' and the tlurd questIon, "Has 
your SCientific Informahon enabled you to obtam 
hIgher wages than you otherwl8e would have 
done" 1-1 have got 114 rephes to those ques
tIOns 

4452 W,thout troubhng you With too many 
mdlVlduallnstances, Will you state generally the 
substance of those rephes, and perhaps quote one 
or two speexalinstances ~-Seventy.ane out of the 
114 gave favourable rephes to the second query; 
16 gave quahfied replies, and 26 unfavourable 
rephes The unfavourable rephes are chieliy 
from persons engaged In occupatIons on whICh 
chemlBtr! has no bearmg whatever. With regard 
to question No. 3-21 are favourable, 11 quah
fied, and 51 are unfavourable, those bemg 
cmeliy from young men not m receipt of wages, 
and iliose not m occupations where chemIBtry 

FF2 WE 
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~Ir was hkely to be of any servIce; 28 out of the g'lven systemabeally and generally they would 
G. JannfJIIII 114 are not IU receIpt of wages at all An mdlgo • have very benefiClal effect m tillS dIrection 1_ 
-- dyer eays, " I have found It of great use on many 1 I beheve so. I beheve they would tend generally 

8 JUDe 1868. OCCBSIOII8' SlUce attendmg these sCIence clasaea • to rouse a fe..lmg amoug the worlung clasees for 
I have receIved a considerable mcrease IU scientific IUformatlon, and would be more effective 
ealary .. A clerk says, "It has gIven me than anytlung else that oould be devised. 
a knowledge of vanoul processes used IU our 4461-2. You have sCleuce classe8\u conuectlon 
manufactory (carpet makers, !lyers, and wOl'llted WIth the H ud<!ersfield MechanICS' Institute 1_ 
spinners), WhIM I Mould not have bad but for Yes; the dyemg clasa 18 one, anel dunng the 
that mstmctlon , my knowledge of dyemg, and the wmter I had one IU morganic cheml8try. 
prmClple Involved IU the washmg of wool has 4463. Do you find that preVlOU8 elementary 
enhanced the value of my services to my em- knowledge IS essential to the progreBB of the 
ployers." Another \8 a manufacturer of the dye It atlldents, and 18 It pOB8lble for those who are not 
of aniline colour, he was formerly, when he jOlUed poltSessed of prevIous elementary knowledge to 
my class, a commOn dyer, but he begun the manu- derive much benefit from your course of IUstrUI)
factJue of aooline dyes, and now he anpphes III 1.lOn ?-A young man who hlUl very lIttle ele
conmderable number of the Bradford manufac- mentary knowledge, cau make but very little 
mers WIth anllme ~Allour He eays, .. The In- progress In the acqwsluon of SCIentIfic know
strnction has been of Incomparable serVIce to me, ledge. 
the manufacture m whIch 1 am enga.ged could not 4464 WIll YOIl tell the Committee, shortly, 
be earned on successfully WithOUt a knowledge what \8 your course of mstructlOn P-l bcglll the 
of the Jaws of chemIstry" seamon With exrlamlllg the elementary prlllClplelli 

4453. WIll you read one of the unfavourable of chem\8try; Illustrate the lessons plentifully! 
instances ?-The unfa.vourable ones are SImply WIth experlmenta; I descrIbe the 8ubstances 
answered WIth a" No." and theIr compounds dunng the firet part of the 

4454 Have you any dIrect negative explammg lesson, and then I get the puplis to work expen· 
the reason. of the «No pO-Yes. m many cases ments durmg the second half of the lessons, and 
they say It has been of no serVIce to them, because I frequent.ly examme them m the prevlOus sulJ. 
they are not IU occupatIOns where It IS hkely to jecta, by giving them questions to work off. 
be of any servIce to them. 4465. How often do your classes meet ?-OncE 

4455 Are you of oplUlOn that If the attention III week 
of the young men of tbp worlung CI088 generally 4466. For how many weeks do you expect tht 
were awakened to the advantages to be denved attendanoe of pupIls, before they amve at any
from sClentJfi.e teachmg, you would have a large thing hke adequate knowledge of the subJeot 
accession to the number of your puplis ?-No taught ?-It depends a good deal on the know
doubt ledge of the yonng man; m the course of tW() 

4456 Has the general talk of t1.e advantages wmters, on an average, a young man will acquIre 
of techDlcal education roused theIr IUterest and suffiCIent knowledge to help hml very much in 
added to the number of your claesesP-Very hIS buslUess 
much, sa much that I have had to open a class m 4467. Do many pupIls fall off after a few) 
Huddersfield,m connectIOn WIth the Hudderefield lessons, bemg unable or uuwtlhng to devote the 
Mech8.OOcs' InstitutIOn, a class for the chemIstry 01' necessary time or attehou to the complet~ 
dyemg whIch proIl\lses to be very successful, so couroe ?-A number do falloff after a few lessonlJ 
far as numbers go, we have 46 :puplie, and we findmg that they cannot keep pace WIth the sub
have only met three tImes This IS a CIrcular Ject, theIr elementary kl10wledge havmg been 
wmeh ou~ commlttee 18sued, and which was sent IUsuffiClent, a number also fu.ll off hecause they 
to all the mannfacturers IU the dlstnct, and to had Imagmed that leammg chelDlstry, was that 
all the employers of labour In the dye houses. they were to slt stIlI and watch a number ot 
(Vide Appendw) ple8SlDg experiments, and when they find a httle 

4457. Whell was that CIrcular sent out?- head work reqUIred, they WIthdraw; a thll·d 
About a mouth ago, the result has been that 46 number WIthdraw towards the close of the seS8l0D 
young men have come to the class; many of the when the exammatJon IS conllng on. 
young men are maunfacturers' sons, out of the 4468 Ther are afr&ld that they wlil not pasa 
46, 24 are dyers, 12 are woollen manufuctnrers, the exammatlonP-Yes 
3 factory operatives, 6 "$ents Mmstants and 4469 Whot proportIOn of faliures have you 
warehousemen, and 1 cheml&t, 42 ont of the 46 among Jour puplis, by fatlures, I mean those 
are occupIed IU trades on whIch chemistry has a who m e no progress, and to whom theIr attaIn
chrect beanng. ment of sclentifie knowledge IS of very httle uee 

4458 Have you g'lven any pubhc Ieotures on in after hfe 1-Very few have faIled IU theIr ex
the advantages derived by chemIcal science 7-1 amlnatlons, I Mould say that at least one-fourth 
have gIven some three or four dnnng the last would make no use of theIr Information on account 
wmter in a wstnct In the neIghbourhood of Hud- of theIr Wlthdrawmg from the elBSBes at an early 
dersfield. Dunng the leetures I took occasIon to stage, but all those who go through the course, 
pomt out the great advantages wmch the manu~ ano are employed in proceltSes where a know
facturel'll of the country would derIve from the ledge of scIence is requisite must denve some 
study of SCIence. beuefit. 

4459 What W88 the resnlt of your lectnre, 4470. What are yon.r fees 1-The fees vary lD 
did you find that they created very much atten- the dJiferent clBltSe8 
aou 1-The laet lectJue was at a village called 4471. Take the chemieal clasa at Haley IIill ? 
KIrkburton, rather a large mennfactJumg village, -Five slullings for the 1Ie88ion. 
in the neIghbourhood of Hnddel'lllield, and I have 4472. And the one in connection WIth the 
SlUce had an applicatJ.on from thoIustitntJon where Huddersfield Mecharucs' !ll8t1tutlon?-That is 
I lectJued, to undertake to 1Ieach a class there 58. for the chemical class fee, and they have also an 

4460. You beheve that If ili08e leetJues were instJtlluon fee, wmch would amount to 4. ; that 
t~r ~ 
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18 f01' artizans, for others, the chemIcal class fee science P-1 thmk It would as I tried the experI- • Mr 
18 15. .. ment durmg my last year or tW(HIl that school, I G. "arma. 

4473 FIve shJllmgs for what term ?-For the ... tramed my first class m chelDlstry;, I found they II J .8f 
sesSIon, begmnmg In October anoi endmg m' were pretty well up lD anthmetIc. All the first unel 
May class were workmg deCImals, and I found that 

4474. How many weeks will that he ?-Abont they could understand the elemeBtary prlDolple&, 
30 weeks qUIte as well as the bulk of the youn~ mell whQ> 

4475 'Chat IS your usual scale of fees for the· now present themselves, for lDstruction llIl my 
Iia'tIzan closs P-Y es eveDllllg classes 

4476 Do those cover the expeBses of your 4488 Whahsthe age of those chlldren ?-The 
classes, and make them self-sullportmg, WIth the age of the ehLldren. lD the upper class. was from 
addItIon of the grants from the SCIence Dol Art 12 to 15 
Department ?-No 4489 But had you many chJIdren above la. 

4477. How 18 the dIfference made' up; I do years of age m that class ?-1 had about l(!) who 
not allude to the workIng m8lJl'd college, but in would be above 12 years of age. 
connection WIth the Huddersfield Mechamcs'In- 4490. What was the entIre numb~ m the 
StItutIOD ?-Out of the general funds of the mstI~ class ?-About 10 or 12: It ,s sa long age that L 
tutIon really forget the exact number. 

4478 Could lOU charge hIgher fees WIthont 4491. Most of them. were above 13 years a! 
causing dlmmutian of the number of puplls?-It age ?-Yes, durmg the tIme I med to mtroduce: 
would not be safe to r8Jse the' fees much, a. stu~ chemlStry: 
dent has usually to buy a text book, wruch would 4492 That was' befoo-e the change was mad!! 
cost rum 4 I' or 5 B, and he often buys a. httle' whIch was effected by the ReVISed Code ?-'-Yes. 
apparatus to work out the expenments at home when the reVISed code came mtG' operatIon I left. 

4479. Do you thmk that the present mode of the professIon 
provI(hng teachers of sCIence for IIUT workmg 4493. Was there a.ny conneetIon between those 
classes IS satisfactory, If not, what course do yoU! tw(l) events ?-Yes, a .... ery close connection. 
recommend ?-The course pursued by the depart- 4494. Whea you first became a sCIence teacher: 
meBt at present IS to enable any young man who 1iPerewos a payment 01!l the certifieate, W8<! there, 
takes a first or secoBd class prIZe to become a not 1-When I first became a SciCIle6 teacher 
teacher, I do not thmk that thatIs satlsfactory?- under the depa1'1ment there was a payment on 
I thmk that teachers should be of a different stan- the certtficate, but I was a .cumce teacher before. 
dmg to that, they !hould have some preVIous< that 
preparatIOn for the office; If It IS necessary 4495 Under the department?-Na, 
for an elementary teacher to undergo an appren- 4496 Has the WIthdrawal certificate had any 
tIceshlp, a.nd subsequently to pass a certaJ.n matenal effect lD dISeouragmg persons Drom oie~ 
perIod of tune 1D a college, It IS equally requlsl1l& votIng themselves to the profeSSIon of teachers of 
that a. sCIence teacher should also have some pre- 8CleBce ?-I beheve so. 
VlOUS tramlng 4497. Assummg those payments still to eXISt" 

4480 Do you not thmk that two or three how much would they add to your Income?
neIghbOUrIng towns mIght uUlte 1D secunng the The dIfference lD. my payment IS thIs: 1! receIved 
serVIces of a sCIence teacher, to VlBlt the towns 11l.St year one-half of what I reOOlved the second 
1D rotation 1- As a tempoi'ary arrangement It year after I bec8Jll.e a science teacher. 
would be a very good plan. TakIng Halllax, 4498 Although the number af persons you 
Huddersfield and Bradford together, those three have passed has very much mcreased ~Yes. 
towns mIght engage the servIces of a staff of 4499 Can you gI"f1l me the receIpts and thEll 
sCIence teachers who could VISIt the towns In dates ?-l fear not. 
rotation 4500 Can YOlt gIve them approximately~-

4481 YourOWl1tImeIsfullyoccupiedmteach- ID 1862 or 1863 I reeeived 124L; last year I 
ing, IS It ?-A good deal of It IS occupIed 1D receIved 691. 10 If 
teachmg, but not altogether; I do a good deal of 4501. How many classes dId yo~ teach 18.!lt 
analytical and other work. year 1D connectIOn WIth the department ?-1 had 

4482 If you had the paId assIstance of one or classes at Hahfax, Elland, Huddersfield and 
two pupu teachers in SCIence, could you extend Almondbury Those classell I have taught dwr~ 
the area of your teachmg?-Yes, very much, mg the last session. At Hahfux I have three 

~
I have many apphcatIons from surroundmg vJI- classes, at Elland I have two classes, at Hudders

es and small instItutIons, wIDch lI11ght very :fieJd I have one class, and at Almondbury 1 have 
we orked by means of pupu teachers under one. 
my care and trammg; I thmk It would be of very 4502. What were your pupus' fees durmg kist. 
great servIce to me sessIOn ?-My pupJls' fees dUl'1ng the last SeB8lon 

4483. ChaIrman 1 You were formerly a teacher 1D Halifax 8JI1Ounted to 101 
of an elementary scb.ool~Yes. 4503. Canvou giveuB your entIre1D~ome from 

4484. Was that school a half-time or a full- fees and capitation grants fen yonr classes III con
time school ?-A full-time school, we had a few nectlon WIth the sCIence and art department 
half-timers, a.bont a dozen. dunng the last sesslon?-Yes, from Halllax I 

4485. But generally it was an ordInary ele- reoelved 40 l,!ill of wIDch was spent m travel
mentary school ~Generally It was an ordmary lmgexpenses, thatleaves351 FromAlmolldbury 
natIonal school. I receIved 12 1 10 &, From Huddersficld I ra-

4486. At what ...,0'6 dId the pupus leave that celved 5 I 15 B. , those are uder the department, 
school ?-At from 10 to 12 years of age on an and all those HumS are frell1 the schoolB In addI_ 
average. mon to that sum of 591 10. from. the depart-

4487 Do you thmk in respect of cluldreu re- ment. 
m8JnlD~ at school till 12 years of age, It would 4504 Were they sums reOOlved from th& 
be pOSSible to gIve any prehmmary mstruction in schools 1D fees, or were they in Bome cases 1D the 

0.72. F F 3 nature 
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Mr. nature of salaries paid by the managers?-At the 
G JaJ'71ItDB. Huddersfield InstitutIon they were fees; at 

Haley Hill and .A.Jmondbury they were In the 
8 Jllne 1868. shape of salary. 

4505 Was your entIre lDcome from fees and 
from Government under 1301 dunng the last 
SeBSlon ?-¥es. 

4506. And for that you gal e instruction during 
how many hours?-I had seven classes, and to 
each class I gave one hours' lDstructlOD. 

4507. How many tlmes 1-Once a week 
4508. Dunng how many weeks? - Tlurty 

weeks 
4509 That is to say you p:ave lDstructlon 210 

times for less than 130/. P-¥es 
4510 ¥ ours IS an lDstance, I beheve, of suc

cessful sCience teachmg, and what are called suc
cessful results to the teacher P-I suppose 80; I 
have 22 per cent of the pupIls under the depart
ment ID ¥orksmre. 

4511. Can you recommend any mode by whIch 
the profeSSIon of a sCIence teacher lD connection 
WIth the Smence and Art Department could be 
made more attractive WIthout mJustJce to the 
taxpayers?-I thmk that the plan of enabhng 
young men who have taken first and second class 
pnzes to become teachers will SImply dIsgust the 
teachers who are already lD the professIOn, there 
is no. minute whIch has done more harm to 'th~ 
teacher than that has. 

4512. You speak of the mlDute whIch enables 
pU'pils to become teachers lDstead of the teachers 
bemg compelled to pass a speCIal exammatlOn as 
was formerly the case?-¥es 

4513 When md that mlDute first come into 
operattonP-About 18 months or two years ago, 
I thInk 

4514 It was only lD May 1867 that pupLis 
could qualtfy for the first tIme as teachers WIthout 
a special eX8JlllIlatlon ?-J ust so 

4515 And the exammatlOn of 1868 IS the :Srst 
exammatlon lD whIch the pupLis of such teachers 
WIll have been tested P-Yes, Just so 

4516. You are aware that the SCIence and Art 
Department has recently offered scholarshIps of 
51, 101., and 251, supplementary to a grant of a 
SlWIla.r amount from the locahtle& 1_ ¥ es 

451'1 Are you aware whether the localIties of 
¥ orkshzre have avruled themselves to any great 
extent of that mmute?-I do nottlnnk they have 
in any lDstance, that 1 am acquamted WIth, not 
many mstance connected WIth my classes 

4518 To the 10l. scholarshIp a conmtlon IS 
attached that the pupLi shall remam lD an ele
mentary school, do you thInk that that condItion 
18 hkely to be advanta~eouB to the pupd 1-1 
thmk that a pupil to receIve such a scholarshIp as 
that should have a pretty good foundatIOn of ele-
mentary knowledge to begm With. • 

4519 And that consequently the further m
struction that he mIght receIve m an ordlDary 
elementary 8chool would not be of much benefit 
to Inm ?-It would not be necessary. 

4520. And that .f he remained lD the school, 
he would not be well employedP-No. I be
heve one reason why the mstltutlons have not 
avaLIed themselves of that nnnute, 18 the fact of 
Ita not bemg generally known 

4521. You have also stated in answer to a 
lJ.uestlon by Mr Akroyd, that you would con
slder It desirable that 'the attention of the work
ing men should be awakened to the deSIrability 
of attendtng science classes. I conclude from 
those two answers that you beheve suffiCIent 

pubhcity is not given to such cIasses, and to 
the advantages connected WIth them P-I tlunk 

• not. 
4522 In what way would you increase that 

publJClty P-By glVlng pubhc lectures, and by 
sendmg out Circulars by the authorIties of me
chaDlcs lDstltUtlOns j If the authontles of mecha
nIcs IDstltunone would undertake to ~end out 
circulars to the employers ID the dlstnct, as our 
mstitutlon ,ltd m H uddersfield, It would make 
the thmg hetter known. 

4523. It IS by local action, and not by Go
vernment achon that you would give greater 
pubhclty to those classes and 'the advantages of 
attendmO' them P-It IS. 

4524 'You have handed in a CIrcular dated the 
30th of AprLl, With regard to teChnICal education 
in connection With the Huddersfield MechaDlca' 
Institution ?-¥ es 

4525. Can you tell the ComJDlttee how the 
movement whIch led to the formation of the 
classes m dyemg oTlgmated ?-It orIgInated from 
the reports about the Pans Exh,b,tion 

4526. And dId that mduce the merchants and 
manufacturers to take any steps, or was it done 
by the offiCIals of the Huddersfield MechanICS' 
Institution ?-The offiCIals are nearI" all manu
facturers and merchants In Huddersfield, aome 
of the most promment men lD Huddersfield are 
members of the CommIttee, and they take the 
greatest mterest in the lDstltutlon and Ita classes. 
That Circular may be regarded as emanating from 
some of the wealthIest and most promment manu
facturers of Huddersfield. 

4527. It contalDs a recommendation" that the 
em,Ployers wLiI asSIst the commIttee m theIr efforts 
to Impart techmcal knowled§e to the lDdustrial 
classes of the neIghbourhood,' and It IS su~gested 
that they can do so, by sendmg one or more of 
the most promlsmg youths lD theIr employ to 
receIve mstructlon. has that recommendatlOu 
been responded to by the employers generally In 
Huddersfield, and the nelghbourhood?-It has, I 
have a great many young men employed m the 
dye houses, who have heen JDduced to come to 
attend the class by theIr employers. 

4528. .A.Jtogether you would say that the state 
of feehng WIth regard to SCIentific Instruction has 
under~one a rapId change In Huddcrsfield, and 
the nelghbourhood?-It has certtunly. 

4529. Shonld you suppose that If a secondary 
school" ere estabh.hed m that neIghbourhood m 
whIch SCientific lDstrnctlOn were made as proml
nent as clasSIcal JDstructJon IS now lD j(1'ammar 
schools, such a school would be acceptable, and 
wonld be succesafulP-I am qUlte sure It would. 
Our lDst1tutlon authonnes are about addtng to the 
buildmg of the mechaDlCB mstltutlon, at the ex
pense of 2,000 1 for the purpose of haVIng art and 
SCIence taught there, more generally than they 
have been hItherto. 

4530 Do you mean in a day school ?-No, III 
evenlDg classes 

4531 But I am speaking of secondary day 
schools 1-1 thtnk we are hardly prepared yet fOJ: 
a day schoollD BClence. there are two day schoob 
in Hnddersneld already where chClDl.8try ~ 
taught. 

4532 Are mathematics tanght to any great ex
tent In those schools ?-Yes. 

4533. Are they large schools ?-Botb of theu.. 
are pretty large, the college especIally. 

4534. Are they propnetory schoolB 1-The col
lege 18 a propnetory school 

4535. The 
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4535 The Collegtate School IS what ?-I do 
not understand the foundataon of the Collegiate 
School exactly. , 

4536. But It IS not a pnvate school ?-No, It 
is not 

4537 Lord Frederwk Cavend"h 1 You have 
stated that nothing more detrlmentaf to the pro
fessIOu of science teachers has occurred of late 
years than the letting everyone have a certaficat9 
who possessed firshud second class pnzes?-Y e~, 
I beheve It has done great harm. 

4538. In whl1t ml1uner?-lt has thrown dxscrewt 
on the pOS1 taon of the teacher 

4539 The examInataon being the same 8S was 
formerly passed by certIficate ?-Yes, by special 
examinatIOn at the SCIence and Art Department 

4540. The mere wfFerence of the scene of the 
eXaminatIOn has not discred,ted the professIOn of 
the teacher, has It 1-No, I tlunk IttS haVing the 
examInatIon separate that IS reqUired In the 
November examinatIons, In chemiStry the student 
was reqUired to pass au examInation lD analYSIS, 
lD addition to the paper exammatIon, that IS 
now done away With 

4541 Is there any other difference between the 
examInatlOns1-The second paper 18 qUIte asdIfIi
cult now, under the present arrangement, as It 
was under the old. 

4542. I suppose that holding a separate exann
nation for a certxficate IS a very large adwtIonal 
expense ?-I do not see why It should be. 

4543 A separate set of examlDers, pnnting the 
papers, and bnn~ng canwdates up to London, 
must be an addItional expense ?-It 18 no very 
great hardslnp, I think, the exannners are ilie 
SlIme. 

4544. You think, perhaps, that money cannot 
pOSSibly be spent for sCience teaclnng In a more 
benefiCial manner ?-I thlDk not. 

4545 You said that It would be a great advan
tage If you could employ pupil teachers?-Yas 

4546 Would It not be pOSSIble for you now to 
employ one or two young men who had passed 
iliose first and second class exammatIons, and who 
would therefore receIve a Government grant ?-I 
do not see how I could claInl any aId under that 
arrangement; iliey would not be my pupils, and 
If they got a second class prIZe, they would be 
entItled to the payment for any pupils taught by 
them and not the teacher. 

4547. But SUppOBlDg your general supenn
tendence was ol"great advantage, would It not be 
of great us~ to any MechaDIcs' InstltIltIon who 
wanted a sCience teacher to requedt you to take 
In a young~man who would act as your pupil 
teacher?-Undoubtedly, but how should I be 
benefited? 

4548. I presume that a Mechanics' InstatutIon 
would be ready to pay you more lD that case?
That IS altogether a quastaon of wary to the 
teaohers. 

4549. Weare referrmg here specIally to the 

advantages of science teaclnng, not to the profit 
of the teachers '-Teachers could very well 
undertake to do that, but I thmk they should be 
p8.1d for It. 

4550 You stated that the great drlIiculty in 
teachlDg SCience IS the want of elementary teach
mg?-Yes 

4551 Have you found that difficulty has de
creased smce you first began sCIence teaclnng or 
otherwIse?-1 have not observed much difference. 

4552 HavlDg had experIence as a teacher of 
elementary educataon, and also as a sCience teacher, 
has any method occurred to you for getting over 
iliat difficulty ?-As SCIence teachers we have not 
to prepare young men, we must take them as 
they come, but It 18 extremely desxreable that 
their lnmary educatIon should be better at
tende to 

4553. You have not conSidered whether, by 
means of evenmg classes, or by extenwnjr the 
age under the half-time system, or by any oilier 
means that obstacle to the success of sCIence 
teachlDjI; could be ~ot over?-No, I have not 
turned my mmd to tllat subject. 

4554 Mr. Read] ChemIStry appears to be the 
mo.t useful SCIence for ilie working men of your 
locality ?-Yes. 

4555 's iliat lD consequence of dyelDg bemg 
!luch a large Industry there ?-Yes, dyemg and 
woollen manufacture, It 18 more applIcable to the 
lDdustry of the neIghbourhood than any other 
SCIence, but the Huddersfield MechaDIcs' Institu
tIon CommIttee are now lookmg for a teacher lD 
apphed and theoretIcal mechaDIcs, they tlnnk 
iliat subject ]S very necessary 

4556. You thtnk that some other kmd of 
sCience teachm~ mIght be more successful ill 

some other localities ?-Yes, I thlDk so 
4557. Mr • .ilkroyd] You were speaklDg of the 

scholarslnps granted byilie Department of SCience 
and Art. You are probably aware that they 
are granted to the elementary day schools, and 
that they are not open to your students of the 
eveDIng classes 1-1 was not aware of that. 

4558. Assummg that It IS so, are you of opInIon 
iliat, If those scholarslnps were open to stIldents ill 
nIght classes, they would have a stamulatIng effect 
on such classes generally?-l tlunk so. 

4559 Do you tlunk It deSirable, ilierefore, to 
hold out some scholarslnp or some grant to suc
cessful students 1D eveDIng SCIence classes?-Yes, 
I think so, deCIdedly Although Huddersfield may 
not be at present prepared to open a day school 
for SCIence, yet I tlnnk an opportnDIty should be 
gIven to tbe promlsmjf young men of the artJsan 
classes 1D West YorkshIre to complete thexr_ eduda.
tIon lD some central school of lDdustry where they 
mIght have the advantage of beIng trauxed ill the 
sCientIfio prInCIples of the partJcular mdustry 
whIch they mtended to be iliexr future occupataon. 

4560. Chalrman] Is there anything you WISh 
to add to your eVIdencol ?-No. 

Mr. 
G.Jarmam. 
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BERNARD SAMUELSON, EsQ., IN THE CRAIB. 

Mr ANTHONY JOHN MUNDELLA, called In; and EX&ll1lned. 

41i61 rhazrman 1 You Me the Chamnan f1f 
the N ottmgham Cliamber of Commerce, I be
heve?-1 am 

4562 You were one of the jurors at the Parw 
Exblbltion of 1861, were yon not ?-I was 

4563 1 beheve you have taken a very actIve 
interest in questIons of educa.tIon ?-Yes, 1 tlnnk 
'80. 

4564. You are generally acqu&mted WIth the 
manufactures of the mIdland countles ?~{ am, 
and with the oorrespondmg mtmufactnres on the 
Contlnent. 

4565 When I speak of the manufactures of 
the midland counnes, I mean the hOSIery and lace 
trades, but not the >ron trade1-1 am more par
bcularly acquainted With the hoSIery trade than 
"WIth any otner; that is my trade 

4566 You are one of the gentlemen who re
plied to a letter of the Secretary of the Schools 
InquIrY C01nmisslOn on the subject of technIcal 
educatIon, are you not ?-Yes 

4561. You have, nO doubt, read the 'replies of 
the other gentlemen to whom a BllIlilar letter 
was addressed '-1 have 

4568 Are you f1f opI1llon that m any of the 
great manufactIJres, for wroch th1s country has 
llltherto been famous, the conttnentai countries 
1I.1'e now 1D advance of thIS country?-J udgmg 
from my own manufacture, I should say they 
are not in ad vance of us; certaIuly not m my 
own trade; there are some manufactures m 
wroch I tlnnk they are in advance of us a httle; 
but as I 'OODSlder they are not m advance in my 
own trade, I would rather not speak to tba.t point 

<1569 Speakmg of those trades With wroch 
you are conversant, would you 8ay the conttnen
tal manufactures have recently gamed ground 
very rapidly ?-Immensely, we have certainly 
not retrograded, we have made our full average 
rate of progress; but dunng the last ten or a 
dozen years, on the Conttnent, the progress has 
been so much greater m proportIOn than our own, 
that they are close on~our neels in most of our 
products, and m some they are quite neck and 
neck WIth us 

4570 To what do you attnbute the great pro
gress that has lately been made on the Continent? 
-They have been greatlv stlmulated by treallee 
of commerce, and they haTe succeeded by the 

aid of emr maeronery Bnd their weater mtelll-' 
genee In developmg their manufiwtnree much 
more rapldly than we have. 

45'11. By mtelligence, do you mean greater 
natural intellectual power, or greater cultlvatlon P 
-Certam1y not greater natural intellectual 
powers, but cultlvatlon; 1 may be preJudiced, 
but I have the conVlctlon that our EDj;hsh work .. 
men and artlzans genelally are snpenor m natu
ral mtelli~ence to almost any others. To the 
foreign artizans they are greatly superior In ra.
pldxty of work; 'WIth the same machme English 
workmen will produce more work In the same 
number of hours than French or German work
men; but the French head workmen, not the 
mfenor workmen, butthe foremen or overlookers, 
are exceedmgly -well educated. In Germany, 
they are all well educated, and It 18 to that fact 
that I attrlbnte their greater progress. If I 
may gIve IOU an illustration, 10 yeara ago in 
France an Germany tbere was not a smgle m,... 
chme m onr trade workmg WIth steam power, 
they were aU workmg the old hand looms. 

4572. You are speakmg DOW of the hOSIery 
trade ?-I am speakmg of the hOSiery trade; 
they have taken our machinery and adapted It 
to theIr own labour and lmpr8ved It, and they 
are p0881bly ruaktng better work In ,ome dspart
ments from our OWD patent maclnnery than we 
1I.1'e A patented machme m England must be 
at once patented m France, or It becomes com
mon property, we have often patented ms
clnnes m France, but we have only Bent the 
model there, because the French law requIres, 
that If the patent 18 to be affirmed the macrone 
must be constructed there atter the first model 
seat. 

4573. By model, you mean a good working 
macrone ? -Yes; after that they must budd the 
maclnne themselves. 1 have seen tbe machinE 
shops spnns up With wonderful rapIdity, and 
those machines put 1D the hands of skilled and 
instructed mechwlIcs; they are working them tel 
a remarkable extent now, both in France and 
Germany Their consttnctlon 18 fnUy equal 1;( 
our own, and 1D some respects better. 

4514 Is it the caoe that many nnprovementl 
in the constructIon of macronery m your deJlart 
ment are DOW introduced mto thIB country fron 

abroad 
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abroad 1-We have had some-important Improve- Liverpool and pay the freIght to Hamburg and Mr. A. ,f. 
ments mtroduced from abroad, but I beheve our the carnage In the mtenor to the place of deBtl- MundellG. 
workmen are more inventive than the foreIgners nation, and then, agalh, the carriage to the out 
generally, and greater mventIons are made at p8J:ts, and he has not stood so well In the foreIgn t I June 
home. That may be accounted for on another markets, but he has had the advantage of 1868. 
ground, that there IS more capItal at home and cheaper labour We shall stIll ~ossess the ad-
more money to be spent 10 developmg Improve-. vant~e of havmg that great depot for our raw 
ments than they have abroad. matenal, and If our workmen were only placed 

4575. In trIals you mean ?-In enterprise and on an equalIty 10 pomt of culture with the contl-
trIals. nental workmen, I thtnk we have nothIng to 

4676. Of wmch many must be necessarIly un- fear. 
successful?-An Immense number of our ml- 4587. When you use the wOld workmen, are 
provempnts are taIlures SImply through the you alIudmg to ordInary artizans or to foremen 
Ignorance of the men, who have good Ideas, but and managers ?-To foremen and managers; 
from want of mechanIcal knowledge cannot carry more partIcularly to those who have the con
them out properly. There IS great waste In trus ductIng of the work, take the ease of an Intelh, 
respect. gent workman who develops 80me talent In hIs 

4577. Are the foremen In the machIne shops busmess, first of all, that man ought to have .. 
of the mIdland countIes ~ood draughtsmen 1- much better prImary educatIon than he would at 
Such B thmg IS almost uuknown I some of our present get,. so that he would be made able to 
longest foremen can hardly sIgn theIr own receIve sCientIfic educatIon afterwards; the next 
name. step IS, that we WIsh him to receIve a sClenttfie 

4678. That 18 to say, they are at a great dls- educatIon, of wmch he mIght be able to make use 
advantage In explaInmg to the workmen what lU Ins dmly aVQcatIon. 
they WIsh to have executed ?-Yes; It IS almost 4588. Do you thmk that what would apply 
entirely brought out by trIal and errors, they make to foremen and managers would not apply lU the 
efforts, and If' they fat! they try agaIn. our trade same degl ee to manufacturers and proprIetors of 
lU the midland countIes IS 300 years old, upon, works?-I find ItlS very nearly as bad wIth regaJd 
the contInent It 18 cOlDparatlvely new m some to proprIetors and manufacturers too. We Iiave 
parts of It. We have gone on Improvmg from dmie WIthout sCIence a long tIme, anq we have 
generatIon to generatIon In the old track been equally IndIfferent to It; It IS not the fault 

4579. Do you thInk that the foremen and ma- of the Government, It IS rather that we are only 
nagers In your mac1une-shops generally have a now findIng out that we reqUIre It. I have no 
competent knowledge of the strength of matenals? doubt that one effect of th18 CommIttee wIll be 
-N othmg of the kmd, It IS entIrely natural to awaken people's mmds on the questIon, but 
capacIty, and the experIence whIch they have hItherto manufacturers have been as Indtfferent 
gamed m theIr trade to SCIentIfic educatIon as the workmen them~ 

4580 In pomt of experience there IS no longer selves. 
the dlspant,Y between our mechamcd and those 4589 You have spoken of the want of SCIen. 
of the eontment wmch fonnerly eX18ted?-Cer- ttfic knowledge among the foremen and mana.
tamly not. ~ers of machIne shops, but how IS It In the dye~ 

4581. Would you say that there was any great mg department of your trade ?-1n the dyemg, 
dtsparIty 1-0ur men are naturally more ener- bleachmg, dressmg, and fiUlSmng depal ttnents, 
getIc and mventIve It IS very bad, and there IS no doubt that great 

4582. I speak now With regard to experIence losses result among the bleachers" dyers, and 
only P-WIth regard to experIence on the con- fiwshers from the want of mtellIgent men as 
tInent, they have now nearly ~a.med all that we cheml,Sta m those departments In the dyemg 
know, It IS every day becommg more and more trade At thts moment there IS a great deal of 
a questIon of capItal, sl<lll, and sCIence The sIlk gomg froln the mIdland countIes to France 
natnral advantages wmch we possess seem to me to be dyed, and then cOmIng back agam Into thts 
to be gradually dtlIll111shmg, the advantages we country to be worked up. I am assured that 
once possessed over them, In cheap labour for tons of SIlk go regularly from N ottmgham, Lel
mstauce, IS gradually dmIm18hmg; we are a1'- cester, and Derby to Lyons to be dyed, SIm'ply 
pro XI matIng to a positIon of equalIty whIch wIll, pn account of theIr possessmg some chemIcal 
wltmn the next 20 years, make It a mere ques- ~kill whIch our dyers do not possess, or some 
tlOn who IS the most mtelllgent, and can best chemical skill In wmch they are exceedmgly 
adapt means to ends. defiCIent. Even among our own manufacturers, 

4583. Do you mean that we are approXImatIng I do not thmk we have a Slngle dyer In our Im
to an equalIty In sCience ?-N o. I w18h I could medIate neIghbourhood who 18 a good chem18t. 
sny that. 4690. Would you say then that there IS not 

4684 They are glU11mg upon us In respect of only a want of knowledge, but also some want 
experIence ?-Yes. of skIil In dyeIng 1-It 18 remarkable how well 

4585. And we are losing some of the advan- we do, cansldenag how httle we know Our 
tages which we once hlld over them ?-Yes. men have had practical expenence generation 

4686. But we are not approachIng them in after generatIon, and by trymg and tryIng agam 
SCIentIfic InstructIon?-'lhat 18 It. WIth regard they keep up pretty well; but sttll we arll un
to my own trade, taking the Clotton departtnent, doubtedly bemnd both France and Germany In 
we have the advantage of LIverpool, as a great dyeIng. 
depat close at hand I we have LancashIre close 46111 Have you fonnd that it is an easy matter 
at hand for spInnIng purposes; and we are when·you have sent plaIn goods to be dyed to be 
WlthIn 70 mIles of Manchester, for weaVIng and sure that you will have the exact tInt that you 
firusiung. Then we have had the advantage of wi$}, to have 1-It 18 exceedm~ly dtfficult to se
great prestIge in the fOreJ"n market. The Gel"- cure nnIfOrmtiJr m shade and tint. 
man manufacturer has b;l to buy his cotton Ul 4692. That dtfficnlty. you thmk, arISeS from 
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the want of SCIentific knowledge and marupula
tive shll 1- I trunk It 18 want of cheDllcal know
ledge and want of accuracy probablr 

4693 That '8 to 8ay, that there IS no mherilDt 
impoSSibility 1D the nature of the matenala dealt 
With in secunng umforlUlty?-Not at all; but 
the men lU."e not acqu&lnted Wlth the nature of 
ille matena1s, and cannot test theu relat.ve 
atrength. 

4594. You employ a great number of work
people In thiS country, do you noH-Yes. 

4595. .And yOll also employ a number of work
people on the Contment 1-1 do 

4596. Where do you employ those people 
on the Contment 1--,I employ 700 or 1:100 m 
Saxony. 

4597. .And how many -do IOU employ an tlus 
country 1-Between 4,000 an 5,000. 

4698. h what part of Saxony J8 your manu
factory situated?-It18atChemrutz. wruch 18 the 
centre of the manufactures &t Pouza, which lS 

1Il the V Olghtland. 
4599. You are aware tlJSt in many of our 

manufactll1"1ug towus classes have been esta
bhshed in counectlon With the SCience and.Art 
Department of South Kensmgton ?-l am. 

4600 Are there such classes Ul Nottingham? 
-There lU."e such cl&sses Ul Nottmgham. 

4601. Theu, there bew/!, such classes m Not
tingham, has the pnmary education of your work
lUen been such as to enable them to aVall them
selves of the 8C1entllic education offered by those 
classes 1-:8y the IIld of the prinCipalS of large 
establishments, I have tested tlJSt, With regard to 
large numbers of the people employed m Va.110US 
trades in our Jocal1ty, we had a uniform form, 
askmg whether BUch and such people Cpuld, for 
example, read and wnte, or do anyanthmetlo; 
and With regard to theu general Ultelhgence, 
ta.kmg the most ClIDple tests ~slble. and I can 
assure the ComDUttee that tlie fadW"es are almost 
mcredilile. 1 could not have beheved It If 1 had 
nc>t had tlie absolute facts before me. 

4602 Are you spealong now of the large ma.
Jonty of such people 1 - I may say trus: the 
ability to read a very Simple paragraph III not 
possessed by nearly 50 per cent. of the people 
.employed Ul our J.n.rge establlShments m N ottmg
ham and tlie lJIUllewa.te neIghbourhood, In the 
lace fa.ctones, Ul ilie hOSiery fa.ctorles, m the 
blea.chmg works, anil m the dye works, m the 
bnck yards It 18 an utter fadure, tlie people 
cannot read at all. Two of our largest bnck
makers returned only 12 people who were able to 
:read, out of all who were In ilieu employment, 
and they were tlie sons of for.emen. 

4603. Out of how many 18 tlJSt?-I should 
eay that tlia.t lirm employed 200 or 300 people. 
I am almost afr8ld to tell the COmDUttee what IS 

the state of thm~, becanse nobody hehe"ves these 
tlimgs when he IS told. I beheve:that we are no 
worse off m these matters than our neighbours. 
We have made great efforts fur gettmg up 
schools,. and undoubtedly 50 per cent. of those 
who go to school calL get a fau- educatIOn; but 
any 1l000panBOa between England and Germany 
cannot be made at all. 

4604 But do not tlie Factory Acts apply to 
your nelghbOIuhood1-We are all under tlie 
Factory .Aet, but m tlie hOlllery trade we never 
use the labour of chIldren under 13 yeara of age ; 
m the doubhne: DlIlIa they use the labour of cluJ,. 
-dren, from eigli.t years old upwa.rda. 
j 4605. How long has .the half-tune system 

eXlSted m the doubhng muls 1-Ever sIDce the 
Factory .Acts were mtroduoed. 

4606. Hne you lUIUly half·tlmers mthe doub
hug DUlls 1-Y 8S. 

4607. Have you. mstltuted any eUlUllmuon 
moo the state of educatLon ll.lIlong the half-tllDers 1 
-Yes 

4608. What IS the result?-The result 14 tblS: 
tl1&t the hAlf-tune system IS an exceedingly goo(l 
one where the children have been a.t school for & 

few ye&r8 before, tliey go mto tlie half-twe 
school and to work, but lf~ whell they go to It 
they are gomg to school for the lirst tune, It I' an 
ntter Wlure, If they learn anytrung they forget 
It by the twe they are 16 or 16 years old. and 
the utmost theI get JS an lIDperfect ability to read 
and wnte, which 18 tantamount to no knowledge 
at alL 

4609 Is that the case when the children go to 
work and to school simultaneously, &0 early as 
at the age of 8lght years1-Yes, I have had tha~ 
tested m a doubhng mul, where there were 60 
young persons employed, and It came out tho. 
49 per cent. could not read, or could only read 
very Imperfectly 

4610. When they had become full-timers, you 
mean 1-Yes, my mqumes at the bleachIng yards, 
where they have had them on half-tmle, led me 
to tlu& ooncluslOn. that by the time they are 1~ 
or 16 yelll'8 old iliey have forgotten most of whaf 
tliey had lea.rned l It 18 not 811 U they went tc 
school at eight years of age, and kept on till U 
years of age regularly 1D one place, for they .hul 
about and go to dlfFerent occupations, and tha.I 
irregular schoohng really amounts to nothing. 

4611. Before employmg young people, d( 
manufa.cturerslnqrure much Into the state of tliClI 
education when they come to them at llisl, whe 
ther as full-timers or 118 half-tunera 1-1 IhOU~ 
say. as a rule, It 18 a questioD never asked, wha 
employers look at IS tlielr capacity for wor 
StJ.ll, I ehould not hke to do any mJustlce to the 
ma.sters. and there are undoudtedlya weat many 
of them who are very anxiOUS on thiS question, 
and who say that tlie half-t1me system amounte 
to notbmg, unless the chUdren have been to 8ChOO~ 
before they came to work. 1 beheve If you coul 
get a cluld at school from Ii ve to te.l r.ears of age 
so as to he!zm With regular schoo lUg for jj ve 
yean, and tlien put him on the half-time system 
after 13 ~ea.rs of age, you would completely an
mhllate the state of tbmgs whICh eXlSte m thlS 
respect In our present populatiolL 

4612. Then Wltli regard to boy. and gIrls gOing 
to work .. l 13 years of age for tlie :/irst tlDle III! 
full-tuners. do the same employeR show the same 
want of sohcltude 1-1 can only By that 18 my 
own estabhshment I find boy. at 16 who call 
nelther read nor wnte, and whose fathers have 
been earnmg 2 I. a week for years conseeutlvelr 
I can mention a ease of a man who had been In 

my employment for 8lX years, who had never lost 
• week's work, and had rece1ved on an average 
21. a week, that man had an only son 15 yeal1 
old, and he wa.s m tlie most deplorable state oj 
JgDOrIUlOO that I ever rouud, wluch rmnply cam4 
£rom the apathy, neglect., and eelfi.hllel'f of hU 
fatlier. 

4613. Had tliat boy worked III! a balf-tlln.er?
No, he had ran ahout the streets the best par 
ofh18 iime, I l!1Ippose. 

4614. That 18 not very eneouraging with re 
-gard to the estabhshment. ef school. by local tax, 
.atJoa ~-l thmk that If we establlSh schools j), 

Joe'; 
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local taxatIOn we l!ball not pa,. the taxes WithOut 
compelhng them to oome In by-and-bye; but for 
my 0wn part, I would much ratherbeglll. by'dom~ 
pellin@' them at once 

4615 Now, tn Saxony 16 there the same dtfli~ 
culty wIth regal d to the necessary prehmtnary 
educatIOn P-No, on the contrary, .n Saxony 
every chIld 18 well educated, 'tslrImary eduC&-· 
tIon 18 of a very superIor km tndeed, very 
much bctt~r tJian. that '1'1' htch IS obtruned by 
most of our yonng men who go to mIddle-class 
schools for prImary educatIon In England. 

4616 Is there s:ny attempt at sClentmo In>
structIon lU' the prunary ~<lhools In Sais:ony 1-
Not tD what are called the lower people's schools, 
but there are a great number of schools for 
teachtng SOlence lU Saxony: 

4617 Are you aware whether phY81Cal geo
graphy is tslught In the primary schools at all p
I" es, and natural hIstory. 

4618. Invarutbly l'-Invanably; in England 
you balely find a map of the county in any of 
your pnmary schools, a boy will know all about 
the wandenngs of the Israeittes, and the Red Sea, 
but notlung abont the geography of hts own 

'country , 
4619 Then the preparatIon fOl SCIentIfic In

structIon among the worlang population IS Incom
parably superIor ill the Saxony schools to what' 
It 18 tD our prllnary schools P-It is 

4620 How is that prImary educalaon followed 
upJ-If, when a boy goes to work he shows 
any capacIty as a mechamc, or a bleacher, 
or a dyel, or anythlllg of that kmd, he has an 
opportumty of gomg to the beat sClentI:fic school 
m Chemmtz. 1:here IS a polytechmc InstItutlOn 
of the :first class, of which I have here the pro
spectus, III a town of 50,000 inhabItants, 378 
persons attended the courses last year, and there 
ru e a number of other EClentIlic schools in adill
tIon to this one in the same town, attended by 
the sons of bleachers, dyers, apprentIces, and 
supellor workmen, and they get the very best 
class of scientrlio lUstructlon My manager in 
Chemmtz lEI very well acquatnteil WIth Mr Hart
mann, who 18, as the CommIttee knolV, the largest 
mnchme builder but one III Gennany, u not the 
vel y largest. 

4621. Mr. Bad"ll.l H~ he anyestabhshtnent 
tn .A.!sace? - I think .Dot. he builds locomotIve 
englUcs and spmrung machmery of all classes,8.I,ld 
he saya In a letter whl<lh 1 have before me" that 
every man, hefore he can become overlookel' or 
have the oontrol of a number of men, must ~o 
through III course of InstructIon at the Polytechwo 
Bchool" and anyone who develops any kmci of 
ability. goes at onae through 8, C$ur:se of sClentlfio 

_'","tractIon at that school. It IS a course lastIng 
18 months or two year~ and then he IS in a pom
tlon to beoome 8, Alaaiel' workman. 

4622. Ch,..rmtrlt,] That IS not ill consequeII\ce 
of any re~ulatlon upon the subJeot, but from the 
Interest Which Mr HartJ.nanllandI~posetlther 
employel,! take lU the solentlfic mstructiou of those 
whom they employf-I beheve, to speak the 
truth, the governmellt m Saxony has taken the 
lead of the peoJlle, they have shown the ad_ 
tages of sOlentmo mstruetlon t& the people, IHd 
leu them Into the way of umlang use Of th_ 
advantages. Mr. Hartml\lln 8&:)'11 the <!lime state 
of thmgs did not enst Cormeny, a.nd tIWI the 
Govel'GIDeut has oontnbuted very largely to the 
progress of sOlentlfio edueatw1l; the 800001 10 
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Chemrut:t has 20 professol'lt aM master". IIJId the 
Governmeat grant amounts to. about 20,OOQ 
thalers, whtch IS Just about 3,000 I. a year. 
• 4623 Chemwtz bemg a provmclal town i

Yee 
4624. The ImperIal Polytechnro 'Schocl IS 

sltuated at Dresden ?-Yea, at Dresden. I have 
a list furnished by Dr Hulse, 'pnvy coUncIllor" 
and doctor of the Polyteehmc echool at Dresden" 
of all the l118tItutIOftS Ut Saxony, for teachmg, 
science; those schools are not Jl1lIler the mlwster, 
of educatIon, but under the home tnlIDster, and 
cousldermg that Saxony has a popnlatIoll of only 
2,400,000 peopi2, It IS perfectly marvellous what 
a number of pupils ve ~ecelV1ng S(llentllic m-. 
structIon I beheve 13,{)00 receIve 1ton Sunday 
afternoon", as the Lutheran "Church does not Gb~ 
Jeot to that. 

4625. Those Sunday afternoon cl ..... es w9uld, 
correa,POud With. our elementary SCIence classes 
m this country, I suppeee?-I"es, they are 
taught by It professor lD the Polytechmo schooI.r 
who gIves two hours OD a Sunday aiternoon to, 
the ",orl<, mstructtng them m geogrllphy, me
chamcs, and chemIstry 

4626. Is it a general oonditlOn attachIng to the 
endowments of professlilrshtps m Saxony, that 
they should teach elementary SClenoe classes '/--,-. 
I cannot answer that questIOn 

4627. Your Intercourse WIth ma1l1lfactur.,m 
abroad has been very ooneiderl\;ble, both ~ 
Germany and France ?-I" es; for 20 year,s past. 

4628 Have you found that any doubts eKiSt 
In the mmds of manufacturers'abroad WIth regard, 
to the utIhty of scientIfic instruotlOll ?-No, m-l 
deed, there IS DO longer any doubtabroad~ they 
are sabsfied that lt 18 their strong pomt, I have 
here a letoor from a frIend In Ba.rmeu, near 
Elherfeldt, In whIch he says,' "England mu~ 
remam behmd us so long as she dGeS Dot adopt 
our school system; it is nO-lIBe telling liS that 
Germany i& a gtallt still. fu her o.tadle, £or I 
thtnk you may be afraid that thiS giant will 
grow so fast that he will soon "lOy fUJiI'''''' 

ta..gtrtJ I do not say thIs from II&1:i.ollal cpnde, 
but I am sure that your c/i)Untry will remam b~ 
hInd Germany eo long as you do, not aecppt 
BelentIfie educatlOll." , 

4629 He refers of couriie to our rate .of pr~~ 
gress, not absolutely, but relatavely, WIth Ger
many 1-Y e8, but In some thtngs they dQ beast 
that they are IICtually ahead of us 

463G. You are stUl speaking o£ yomr oW11 
trade?-YE>s, with referenoo to the yarns oon
nected WIth OW! trade. I hav-e bad GermaJlfl' 
calling upon me dunng' the last year ~ two, to 
offer me artIcles of theIr {lwn productIon, fancy 
pnnted woollen yarns, and they have boasted 
how well they ean prmt them, and that they can 
do It better than we can In England, they say, 
.. We are better mstruet.ed thaD yOll; and we do 
It better bec&Use we are more screntWe." 

4631. Are those yarns boughl; In Englawi ?_, 
Yes 

4632 Do you thtnk the questton of the pay
ment of labour abroad enters to &By great degr,e,e 
lUto the cost of those artaoIesl-N.o; I thlnI< m 
those &.ncr goode It IS Bot a .qWlStIon of wages, 
but of sj;yle, colour. and fimeh 

4633. All that IS done by hand labour, is It? 
--l eOOuJd tInnk act. but wha_06 w-e mvestl-. 
gate dte IlUbjec~ the cloeapneee of labour ahr_ 
aoes Det _DDt Aio >S3 mueR l1li is Jlupp0se4. Ia 
the first place, suppose you have a plant Df 
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20,000 l. in England, and 20,000 1 in France, or 
Germany, you wul uot receive the same amount 
of productlou from the plant ahroad 88 you get 
from the plant at home; you wIll get, probably, 
30 per ccnt less abroad 

4634. Through the want of actiVIty ou the 
part of the workmenP-I beheve the dtfrerence 
between the workmeu is much the same as the 
difference betweeu a Dorsetahire labourer and a 
midland counties labourer, one is better fed than 
the other, and has more phys)(l&l abulty, and that 
habit and rapidity of work whlrh we gain In thle 
country by the extreme division of la60ur. 

4635. In Nottingham, have you manl cl88ses 
in connecbon with the SCience and .Art Depart
ment ?-Only two or three very small cl_s; 
)'ou mav call them elementary sCience classes; 
they are dom~ a good work, I dare say, but there 
is no comparison between them and the science 
instructIon given abroad. The sCleuttfic lDstrue
tIon given abroad IS really sohd instruCtion, but 
what we give at our mechaDlcs' msbtJJtes, in a 
chemIcal class attended by about 30 {lersone, 
wmch IS the only class In science, IS not mstrue
tion of the same order 

4636. Who is your teacher? - Our teacher 
was a surgeon who dIed recently, after which 
one or two of h18 pU}llls took up the work. 

4637. They are, I suppose, men of hmlted 
chemical knowledge? - The knowledge they 
possess IS what they have acqmred In three or 
four years' InstructIOn under a local teacher. 

4638 And you have no teacmng of mechanics 
in Notbngham 1- None, we cannot get anyone 
to teach mechaDlce 

4639 An effort has heen made to obtam 
supenor teacheTs, and that effort has been un. 
surcessful ?-One of the committee of the Me
ChanICS' InstitJJte told me a short time ago, that 
the)" had tried for lears to get a good teacher of 
mechanICS, and ha not succeeded. 

4640 What was the dlfficulty?-W e had not 
Buch a man; they had not men capable of 
teachmg mechaniCS. 

4641. You mean notm your own locality?
Not m my own locality. 

4642 You would have to go to London or 
Manchester for them, I suppose f- Suppose a 
bleacher wants h,s son to ~et a good sClentUio 
education, where he w1l1 attalD snch aknowledge 
of chemIstry, that he shall be able to understand 
ms work well, he cannot afford it, he cannot 
afford the expense of sendmg hlDl to London; It 
would cost him hundreds of pounds, whereas in 
Germany the thmg would be done for almost as 
many shulmgs at the man's o\\"n door 

4643. Have you any grammar school in 
Nottingham 1-Yea. 

4644. Is that grammar school endmved?
Yes 

4645. Is it numerously attended 1 - Yes, it 
has been Just reorgaDlsed, and I hope, will soon 
commence the teachmg of sCIence; but no science 
is taught at the present time. 

4646 Up to the present bme there is no 
gentleman connected WIth thatBchool qualIfied to 
give instruction In science 1_1 thmk not. 

4647. So that In pomt offact the main (lifficulty" 
that you have In Nottingham 18 the want ot;. 
teaebera 1-Yes, and also the want of interest 

the part of both mannfactIJrers and workmen ; 
"e is 110 doubt that they' have been all behmd 

':'felJ,ce to the quest'lon of scienttfie train-
/i;:.r.. 

4648. Then until recently, if teachers of 
SCIence had been there, J,lrobably: theU' BerVice. 
would not have been requU'ed '-1 am afrlUd that 
the classes would have languished as they did at 
first in art; that seemed to be about to be a eom
plete fallure at first, and yet the classes In art 
have been a great success. I was told that It 
was Just the same in Germany, and that when 
they commenced teQchmg science with a view to 
trade, It aeemed as If they could not get puptIs, 
but as soon OS ever the manufacturers began to 
see the 8uperlonty of the workmen who had re
ceIved tlus mstrnctlon, the prInCiple of oompeti. 
tlon mduced them to take care that theIr own 
sons should receIve It. 

4649. Do you not thlDk that the principle of 
competition between tlus country aud other coun. 
mes wIll have the same effect with regard to our 
own manufacturers 1-1 hope It will, and I thinlc 
It must; but our Government IS hardly so appre.
ciative as the Governments of' our neIghbours. I 
believe lU France the Government have led the! 
way and fostered SCIence, and the teachin~ oil 
SCIence, Wlth a view to manufacturers, and It is 
qUIte the same In Germany; the Intelhgentmmd 
of Germany has, In fact, governed the lesl in
tellIgent. 

4650 But you have manufacturers In the 
midland counbes who are becommg aware oj 
our wants ID that respect ?-Yes. 

4651. Do you not thmk that such mllnufao. 
turers would prumote local efforts mtended t< 
supply those wants?-Yes; I beheve If the Go. 
vernment would find us teachers, and coule 
develope a system of SCIentific instruction, and en 
courage It In the @ll11le way as they have done It 
the art schools, a response would be made on th( 
part of the pubhc to the teachmg of eClence, anc 
we should very Boon have sCience schools quit, 
88 good 88 our art schools 

4652 Supposmg 10,0001. were reqUired fo 
the bUlldmg of a superior sCience school ir 
Nottingham, and that the people had a reaeonabl, 
assurance that the sum of' 3,000 1. or 3,600 l 
would be contributed by the central Government 
do you thmktheremaming6,0001. or 7,000 t. wonl, 
be raIsed by the lor.ahty 1-1 do. I can illustrat 
that by wbat we have done In the artechools; w 
had 7601. from the Government, and the echoe 
cost us 7,0001, beSIdes 2,0001. wluch were give 
us In land by the corporation. 

4653. So that out of a total cost of 9,000 { ,th 
Government has given you 750 I P-Yes 

4664. WIth regard to the endowment of prc 
fessorshlps, do you tluuk if the Government were 
wtlhng to contnbute 2001. or 3001., the town 
woula 1'8.lse II slmtlar sum, or perhaps more?
Yes, I tlunk a town should have the power of 
rabng Itsel£ It is very ddlicult to be always 
going round WIth the hat for these lnstltJJtJons, 
oscause you have a1waYI only Just the same set 
of people to call uron, and those who ought to 
be the most responSible, are often the most 1111-
wllhng to contribute.. 

4655. Are you not aware that under the 1M 
branes .Act the mUDlClpahtIeB have the power to 
tax themselves for the payment of penool to d&o 
hver pubhc lectJJres 1-Yes; we adopted thfl 
LIbraries Act, and we expended our money in 
the bbrary, so th .. t we have none to spare. 

4656. Yon would have to mcrease the rate u 
you bad a science school ?-Yee. 

4667. You are not ahle to do that within t/uI 
hmlts of the .Act?-No. I 

4658. Ar' , 
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, 4658. ,Axe you aware how the el<pense of the 
secondary scnools IS ordmanly borne lD Ger
many?-I beheve one-tlnrd IS borne by the 
Government, and the remamder by the fees of 
the pupils and local taxatIon; It IS remarkable 
~ow gladly they pay the local wes fllr educat1O!' 
lD Germany. 

4659. About one-tlnrd of the annual expense 
is contrIbuted by the Government, and ilie re
mammg two-thirds by the mumclpaltty and by 
the fees of the school 1-Yes, some scholars are 
admItted free If It can be shown that tht are 
persons of ment, and have not the means 0 get
tIng on. I beheve that 15 per cent. of the 
scholars lD Chemmtz who went through the 
course last year In the Polytechnic school, went 
through It Without paying anythmg. 

,4660 That school IS a school correspondmg In 
rank With what are called the Gewerbe Schulan 
m Prussia ?-Yes. 
I 4661 What you would call a secondary 

Bchool ? - Yes; the Polytechmc school of the 
first rank IS at Dresden, then there 18 the 
Imperial MlDlDg academr at FreIburg, and 
the Impenal Forest A/p"lcultural academy at 
TBlrandt, and the Imperial Techmcal school at 
Chemmtz, and there are many schools which 
are called mercantIle schools, for youths who 
dltltIngnlSh themselves at the pnmary schools, 
and at those mercantIle schools they can acqUIre 
languages, draWlDg, and some other matters; 
the!e JB the foremen and overlookers' school at 
Chemmtz, which was opened m 1855; and there 
are SIX buIlders' schools, one at Chemmtz, one.at 
Dresden, and four at other places 

4662. Have you found that in this country 
there IS considerable mISapprehensIon as to what 
IS understood' under the term technical edu
catIon 1-Y es, It is a great puzzle to many 
people. 
, 4663. WIll you inform the Committee what 
you yourself understand by techmcal ednca,. 
tIon 1-The ImpreSSIon on many people's mIDds 
IS, that those who advocate techrilcal educatIon 
want to mstruct apprentices In theIr trades 
instead of teaelling them m theIr workshops, 
whlle, what we want IS, mmply to teach them the 
technIcal prmCIples of chemIStry, mechanICS, or 
geometry, m order that when they get lDto the 
workshop they mar know the rationale of theIr 
work, and apply It to practIce m theIr buSI
ness. 

4664. Lord Fredtmc1& CavendISh] Do you 
thmk It IS necessary, In order to enable us to mam
tam competltJon W1th other countnes, that all 
persons employed lD our manufactures should 
have some 8CIentJfic educatlon, or that such 
sclentlfio educatJon 18 chiefly neceSBaty for manu~ 
faoturers. managers, and foremenP-I tbmk 1t 18 

necessary SImply for manufacturers, managers, 
a.nd foremen. 

4665. You do not thtnk It is neoeSBary tha.t 
ordmary mill hands and mech8Dlcs should re
oelve such mstrnotIon 1 - It 18 not necessary, 
certatnly. 

4666. Are you &DXlQllS for It ?-I should be 
very glad teO see suob people have a little smen
tmc lDstructIon in our prImary scbools, as It 18 
done m Gennany. 0 , 

4667. Of oourse you would be glad that they 
should all have an opportun1ty of nsmg in lUe? 
-Yes. and If they had, m the first lDStance, 
good pnmary educatIon, you would develope out 
cf our Clommon mlll hands people who would 
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ultimately become overlookers and masters, that 
is the case m Germany, manufacturers tell me that 
the1r managers rise dally now from the poorest 
ranks of the people. 

4668 Have you attended to the detws of thEl 
present system under the Science and Art De
partIneut 1-1 really confess that I have not gone 
very much lUto those detalls. The mmutes are 
rather puazhng I have a letter from the se
cretary ()( ()ur classes in NottIngham, which 1 can 
put m, lU which he suggests what he 1Ju,nks 
would be deBll'Rble 

4669. Can you state on your own authonty, 
Or on that of any ~entleman conversant WIth tlle 
subject, what addihons or alteratIons you con
BIder are necessary in the present system of the 
SCIence and Art DepartInent 7-1 cannot do that, 
but 1 WIll hand lD thIS letter frOID Mr. Thurlow. 
( V.de Append1L) , 

4670. ChaIrman] You are not acquainted 
weith the detaIls of the present system of the 
SCIence, and Art Department, hut you may havEi 
p8Jd some attentIon to some of theIr late mmutes 1 
-Yes. ' 

4671 Has there heen any response in Not
tIngham to the offer ()f scholarships of 51,101, 
and 251 ?-Not yet. but we are keepmg the 
matter before us In the hope of bringlDg SCIence 
teachlDg mto connechon with our splendtd art 
school. where we have more room than we need, 
and we trust, when this CommIttee has done its 
work. and Government has done' somethlDg te 
encourage SCIentIfic Instructiou, we shall he able 
to use that InstItutIon as an InstitutIon for SCIence 
and art ' 

4672 The condItIon attached to the lOt. 
scholarshIp is, that the rerson holdtng It shall be 
a poor scholar, and shal remain In an elementary 
Bchool dunng the tIme that he holds It, the time 
at whIch he can commeuce to hold It bemg 12 or 
13 years of age 1-Yes. 

4673 Do you think, as our primary schools 
are now constItuted, that it would he any ad
vantage to a boy,havmg suffiCIent mstructIon, to 
hold that scholarshIp, that he should remam In 
such a sahool1-There are very few pnmary 
schools In whtc~ It wouldj be any advantage to 
such a boy. 

4674. Mr LOtDther] ' Do you conSIder the 
system of dyemg m England IS inferior to that of 
l!'rance 1-Y es. 

4675 You think we are not able to do what 
they can do lU that respect 7-1 thmk not, other
wise our matertal for bemg dyed would not go 
from Eugland to Frauce to be dyed. It ia always 
aaserted by our foreIgn buyers that the French 
colours are better than pur own, espeCially In 

sIlks. 
4676 To what do you attnbute that supeno

rity ?~1 have seen reports from the Lyons 
Chamher of Commerce, lD whIch theJ attnbute 
it entIrely to the establishment of theIr chemica). 
schools lD Lyons; they say "the foreIgner 
thinks It 1S our water, and our sunshme, but we 
say It IS our chemIstry.' Last year in talklDg 
over thts matter with the Paris Jurors, I found 
they attr1buted It entIrely to the instrucuon 
gtven In theIr schools. 

4677. And, therefore, that we cannot compete 
WIth them now m dyemg?-Just so, and m 
dyeIng 8llke more es~eC1ally. 

4678. Mr Bazley j There have been very sig
nal dtscoverles made In the En~hsh hOSIery 
trade during the last 14 years, ~ beheve 1-
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Dllnng the last '15 or 20 years there has treen 11 

complete revolutIOn in our machinery 
4679. Do TOU think that those dlSoovenes are 

more or less llDportant than what 'has 'been tlon1l 
tn the foreIgn manufactures 1-The first weat 
iIlscovery was the -mtroiluctton of the ctro'llllU' 
frame, ani! that came from France, I believe. 
Then in England we malle great improvementa 
lU It, 80 much that our mac'hmeB"Were greatly 
super.lOr to those m 'France, and the 'French re
Impot'ted our machtnery 

4680 Axe you aware that Mr 'Wh,tWOrth, of 
Manchester, some years agomventeda new knIt
tmg machme1'-I am aware oflt. 

i!l681. It llever came into operatum, iIld it 1'-
It never came mto ope1'll.UOU ' 

4682 "Whereas the -education oHIre peop1e on 
the contInent IB very much supenor "to ours, it 
would ~pear that the craft mte1hgence of the 
peopJe m tIllS country, and tbetr energy 1md in
austry together, sUIl enable ;!.be manufacmren! 
of tIns country to surpass 'fhose on the oonllnent; 
IS not that so ?-I will say thl$ that in pom of 
!J,UllUtIty of productIon, there are no workmen 
lU the world except; perhaps, those of AmerIca 
'Who can compete WIth ours, but with TegBrd to 
skill and mDrupulauon, t would not say BS mucn 
as tbat. 

4083 But as a master manufacturer, you are 
aware that the total quantity of produce in the 
manufacture of any artIc1e more essentIally de
termmes the economical ooat of that article "than 
any other element of the case?-Yas, fIlld -that 
IS why I maintlUn that the disparIty of wages is 
not so great as It appears, because the same plant 
abroad does not ,Produce the same return as the 
same plant at home 

4684 Wlule It is YOUt mterest to employ ?lOa 
or 800 people in Saxony, you £nd it stIll to 'be 
of more P8.18Dlount mterest, to employ 4,000 or 
5,000 people m thIS country1-Yes, but 1 no 
not know lVhether that 18 qUIte the nght way of 
,Puttlng It; It was an adventitIous CU'cumstance 
whIch gave IlS that .plant in ~axon'l; 'We took rt 
tather because we were des11'ous 0 seeml!' what 
our competltors were domg, and were anXIous 'to 
put Saxon products on the counter, to prevent 
our customers gomg to Germany, I do not 1ihink 
that there are sueli great advantages lU it as is 
generally supposed. 

4685 In the Saxon products P-Nbt m ihe 
que.uon of labour 

4686. Are you aware that in any mstances 
the reputed lIupenority of contInental manufac
tures ,has been injurious to the manufactures cif 
thiS -country 1-ln our QWll trade there are 
certam claeses of theU' goods sold in London 
whICh come m very sharp competltlOn WIth us; 
and there are ceTtam other classes of goods, of 
whIch I have heard lU YOlkshIre that they were 
makmg the goods in Saxony, and talong the 
trade from 1lB 

4687 But you are aware that there have 1:ieen 
general statements made that the oontin-eutal 
manufactures are SIlpenar to the English mann
factures 1-1 cio not beheve that 

4688. You are aware of such reports exis&$'? 
- Yes; and I always mamta:in that that is a mtS
take t think we have kept up our usual rate of 
progress, but that tRey Ilave taken advantage 
of our machmery, and with theIr skill and eulture 
they have made rather a more rapId rate of pro
gress &an they had former!., done. 

46!l9. But do you not think that those repor1B 

hIWe en the ignarant pubke mIDI! lUI 'Illl'eGt ",}n
rin8 til the JmmufMtvTeB ofeur tlWIlllouutry '/
I trunk the !tuyer 'WItt 'gO where lIe ~n buy 
eb6llToet _d best, w1atever 'l'eportll 4l'e In .'1'('n
lIstien 

4600. 'fhereilJ7e 11'1! faH Imokllpon tho questIOn 
01' economy; 80 long as the BrItish manuCactnTor 
can I!1lpply goeds ohea)let" 1m. better than any 
other manufactul'Br, the Bn118h manufacturer 'Will 
ha .. e the 'trade'-No doubt that is~. and I 
beheve ite haa an Mvautage over every lither 
manufacturer 1ft >e'rerythmg bll't tln8 queBtlon IIf 
natelhgenlle 'MId the rate of _~s; the mte of 
wages abroad 18 :fast approXlmatifig to 0\11' 'OMl ; 
m Sammy, durmg the last five yean, wages hAve 
advanoed fully IIllt per ce.t., and they are steadily 
advancmg. 

4691. f:0II gave .. vwy Ia.meut4blilll 8esorrption 
!If the 'IIta:te of Muclltion m :Nol1ttmgham; I thlllk 
you stated that 50 pet cent. af the 'Workpeo,lle
were "Ignorant of readmg .nd writing?-The 
people employed m our IJ'W'D milts and factorlos ' 

4692. Are J'CIIl awllI'e t>f any <emplo"erB 'of 
lakur who dIstinctly deohne to employ I:lhIldl'll'll. 
undel' 13 Y1Iar8 0f "ge because 'they do 1'lot hklf 
to grapple 'WIth the dlffiClilltlee I)f g1Vlng inatron .. 
130ft '10 'those cluldren,my questIOn referring 'ta' 
cluldten who W0uld be lIDder the Factory Act 11 
-In oor 'Inn works, for 20 ye\lll'B past, I bave' 
objected to reclflV11lg cluldren 1It1der 13 'Years <>f 
age, becallse \1 ... nat thmk Welr ~abour 'lI!I 
ilheaper than that of lIny other cluJdten, and"~ 
cause we woUld not imve tIM 'trouble cf havmg 
a few <if tMee dhl.W_ Ben'" hackwartla and for
wards to school. 

4693 I1rom the ignoranoe prevadmg 111 those, 
'!ll.aBBes 111 Nothngham., does ft; nat OO(',nr 'to y01.l .t ."repamtory ~mental":l' tnstruetlOn should 
pr.ecede Ite®mclll tgr l!'ClentUiO IDlltruC'tion ?-Pre-
paratory mstructton must precede techmcal til' 
'1!01entrfie InstruCtlon, but theroe tu'e large mml

-9erB of '1'- WIbo are IlOW roeally 'Il9 'l'Ilcew, 
_nttlic iorstrull'M<lll, QIId whe aro! ~adl,. 111 nee" 
It!If ~ For m9tance, I 1ind the 'Want 'Of It my. 
<self, and sDolllild have boeR very glad to get tt l 
,JO yelR'S altO Some ,of our beet mec1mncs, 
-uyere, _d .!.leaohenl, llay theY'Wlmt it for their 
BODS, !but dtat 'they <CIImtot afford the imm_~ 
<eXFense -of sendmg 4ihem 'l!0I') mtll1ll a1l'lJY, IItId 
keepmg them m London for Ithree years l but 
1m the continent the manufallturer gete thIS 
SCIentific mstructIon cheaper at hIB own door • 

11684. You epoke of -the 8tPpet'l0t'l'ty 'Of the 
French. <dy-es in Lyuns; .of course that ie BIlk P 
-Yes ' , 

4695 DB the Frenclt meraMe 'Ibe w8Ight <If 
othe mik sent to them 1'-Yes, that 18 a result (/f 
1:hell' ®emcaa knowle4ge WbUlIl enablee them 
1lo give tLe greatellt wetght to the gre&te!t 
gloss 

4696 TheIr chemical knowledge enables them 
'110 gIVe tMt grelllter weIght '-Y'fIII, the Engh.h 
-Gyer __ gtft 'Ilhe weight, tlut 'he nllDllC!lt !'lve the 
.same fuliBh ~tI& the 'Wetgh~ I 

4697 Yon stated that you dId not think the 
half-ttme systelll was very eWoolne tll incre .... mg 
<die kDowlooge of 'the cluldreu?-Where the 
elnldren have 'IlGt pteVloollly had 'IIOIJIe tn.true
tIon, but It 18 qUIte dIfferent If die elldren had 
preVJOUeiy beea 10 """'001 .... iI IICqUl!1'OO BOme 
amount of readurg, 'ImtIlIg, sud antInnetic thel'll', 
.. 'Inch Ilhey eaD foll<lw OI." -when they ltecome 
IhaJf-'l:rmerll; if 1ibey bad 'Dot bad tIwi pnmOUI 
WlrnctJou, the half-tuDe instructwu 18 alm01Jt 

lost 



~ upon thBlIll! but when..1lhey have had fouror 
a years preVIOUS, )ns1n:uctIOlJ, th~ half.tune 
tructIon 18 undoubte~, allL adNantage 
t69S. Are' rou aware! that Mr"EdwlIl Cham" 
~k, has published. aDstabemeut. to, the effect that 
.ldren who &r8 worklllg. haJf-tune; and. bemg 
Ight half-tIme, make, greaton proietency than 
ddren who MIS at sahoQj, dunng thll/ whole., of 
I day? -Yes, I am aware of that, bu.t 1 kIl.0w 
It 111' OUIt OWlll nelghbou.clleodt tbwt. system h8.11 
en thoroughly tried.. by Mr Chawes Pagllt- on 
I farms y he IS a. great agncultuns4 and.&<,tho. 
ugbly practIcal man, he has trIed the system fOJ 
)re than 20 years, but he has beellforced. to ~ve 
recelVlug chtldren. who have hacL no preVIOUS 

ucatIon, because It 15111 theIr case a failure, He 
lUlres that whem they come at mne or ten years 
age, they shall have a,oortIfica.te of bemg able 
read, say lit plam' chapter 111 the Testament, 

d to wnte a httle, and thpn, when he puts thetn 
the ha~tIme system, he :linda the resuJ.1i IS ell:' 
lent" he (l8jll t_e the lustory of 40, boys who 
"ne longer agmcuJ.tural labourers, and. 01l8. of 
1m IS employed: at the Reform Club. 
4699. From you~ own. experIence, thenr, you 
Llnot confirm the assertion of Mr ChadwlCk 1 .. 
111' With regard til those who, when they- go, on 
If·tllne, are not grnngto 80h001£011 the-first 1ilInlb 
Ith regsmd to those whGl ha. had. prevaOIlj! 1ISr 
'UetlOn fOl" four 0Ir :Ii va: yeaN, 1 ean oonfirm Itt 
dI Mr. Paget tells me the seme. tlung~ 1mG. he 
s staU6tles whIch show that that IS so" 
47-00. Ave> yow aware of how mueh has been 
8l'1ta<i foy eduoatIollla.1 purp0l!8S by the PX1VJ! 
)uu(lI,1 to N otttngham, m, all, 1he schoolBt to~e,,
er ? ..... No, I Gannot tell you that; but I cm give 
'11 the total nwnb~ of eIullhen unde~ InspeotlOll 
the district, and that 18 a,ooa.. 
4701 Would you suppose that you receIve less 
, m01'e m contrnbuuon from. the Gov8nnment, In 
c1 (If educ .. tioJ:l, th_ J'011 paym taus generally:. 
Ipposmg, for example, Y OIL lIIl"e lrecewlllg 1,000 l. 
yeM'" 111 pubbC' gt'ets fa", the pUl pose, 01 pro
otn'lg' eduoau1)n 111 Nottmgham .. are' yO\1l ltiWaIle 
iltt your share of 8OntmhutIon to the }lubIle :reo. 
lUue for tha.t elOPreas 'purpose, dIVIded bY' the 
11mb8l'of people In,:N 0ttingham, would he greaten 
Iatl what yeu arect'eceLVllIg R-ItlS,qil11te poIl!Ilhle 
lat mIght be so, but we go 1Il fOD benefi,tIng the 
tate, and not thelartleul~ locllhty 
4702 But woul not that lead fimrly to 1llue 
fereno8, that you' had better have a system o£ 
>OaJI taxwon, fuJI educatloDi to be undlm yoUII' 
wn management, than press the Government 1lIl! 
,,,,ke grants whlci would. be 'Ilery much, diml
lIlhed by the expenees of the' central establl.sh. 
lent ?-1 am. not at all iruhsposed to anythmg 
ruch- would ac~omphsh the end, so long as lIb.e 
~di 18 accomplIshed. 
4703. ]j thought you had stated yotllr wIsh thaI! 

ou mlgM receive some m()1'e8,Sed gt'aDt frolll the 
m81'J1ment of the eOl1lll1n:y 1-1 was referring to. 
urelr loeal taxatlOJ:I. I am qUIte w:rl.lmg that 
~ere should be local taxatIon, and 1 kuow. that 
lJ'!)Ughout Germany the Impel'lal taxation IS less 
nan It IS III Englal!ld. 
4704. Are yeu aware that only about t\VQo 

bIrds of the Bums granted far eduOJI,tlonal pUll'< 
,oees are re.uy disposed or for thoee put'posea, 
he rest bemg absorbed III the staff of the esta
)ltRhmentf_It 18 not to be wandered at, Ii yo" 
ook at (lur il1l!pectIOB, we h&'\>1I th~e8 O!' four 
~asses of IDspectors. wheA one would do the 
vork 

0.72. 

41105 .. You..have been luelf-taught peoplewIIlliI 
I:egard. to anythmgr that has been. 1/~ofitabk tq 
yon. rutherto, de YOUl not thmk,lt woulll be, lUOES 
ecoXloIDICa.l to be a. self taught people now, WIth 
lI6g&rd to aU. the. prIIlCI1/!eS of edueatlon.2~Tha* 
IS very hke1y;. 

4,706. Cltavrmf1A1r] Apart,DrOUl the. questl<\ll of 
haw th& 1I18p6ctmn. should. he CQnducted,. do you. 
not thmk that mspectItm by & central. autho~lt1 
110 u$IIfuh?....,. 1 think. lt, lS ve,ry; Jlseful and de.-
SIrable" • 

4Z07. Would that ~w.y" IIll your Op1IUPn, to 
prWlary edu0auon alone, OJ: to smentI:fic' lnstruc:
t10n a.lso ~Y elY In. Germany even private achools 
must be 1I1~peeted, bJl the GoveJ:nment mspectoI;, 
who. has, to Bes that no, quack; a;!sumes the office 
ot: teachell ot: mtddle-class"schpQ!e, and the .esul.t 
01 thIs; ayatem of mape.ctIllll IS, that the lUspec
non m Germany; IS first-rate. 

4,(08 Mr Pott"".,] I X 0,", lIa~e stated thl1ltk m 
the contmental States the Goverll1:UeIlt have taken 
the lea.El lD, !ldUCJl,u\lItt fill the Bu.rpo~e, of bene
fitIng trade? - Ye,s 

4709 And the trades m those I contInental 
Sta.tes have been hIghly protected, haye they' 
Xlot?-Undoubtedly, th.sy have been under ,;, 
protectIve system for a long tIme. 

471.0. And that would seem" under a protec
tt.ve syste!!), to be the only course by wmch tradl! 
could J!ucceed ?-l would not say that. 1 thmlt 
tbe)f are Il11;Staken there, fur Germany, of all 
c011l1trIes, least needs a I!rotecti'le srstem., be
ca,use the,. manufactur<!s are cheaper, they even 
go the.l,e.ngth o.t: a small taX upon, the raw mate
nal, or cottOll. whICh they ar~ forced to i'3!port, 
and nothmg can be 1110re SUICIdal than II pohey of 
that kjn<l I dO, not thmk that tll.ett fiscal, regula.. 
tIons lire ~gOQd: by any m6l\1lS 

4711 rou stated: that YOIl 'had: an estabhsJi
ment in Saxony, what class of goods- do you 
make ther,e cluetly l ...... Cotton hOSIery 

4712,., Cl,ueflX by Iland ?-chlefly by! hllnd
machnles. 

4713 1 suppose It was the cheapness of laboul;. 
wluch tempted you there ?-No, I bought I/, 

plan,t whIch had I)l.ready been 1Il eXlstence, but 
that plant was establIShed. -ollgInally wJ,th that 
Idea, and the labour IS, In fact., cheaper 'but 
whlln. you conSIder the expenses of the establIsh
ment, and. tl\.e sma.llness of the production, It III 

not so cheaI) as IS generally; supposed; in fact, 
we shall, by-and-bye, be pretty much on an 
equalIty, In that respect. 

47,14 ls the cotton yarn which you take to. 
Ch~lDllI~ ]j)ngl~h yarn ?~No ... they sl?m cotton, 
yarn, aud they spin 1t eXCellently, I have 
lDlported yarn from Chemmtz wluch WIll: bear 
a very favourable companson WIth English 

~1B But that WlUl Dot the oase- a'feW'l'ears 
ago~No; a feW' years ago they Imported all 
their yams, and noW' they SplD it all them
selves 

4.716 You have expressed a stroftg op,nlOB m 
favour of compulsory eduewtion'LYee. 

471 T. YOll thmk that 18 III prune nllces~lty for 
any effiCIent step 1D the way of techn\cel edues,. 
uon 7-ln order to techmcal educatIOn, undoubt.. 
edly JQ; beOJl,use we hive JIlany lIIech&UlIlll who 
a.re Qlevof men. hu_ who havl! not SU$Clent prl_ 
mMY eQUentlOl!. to IlIv8ll theljlselves of techDical 
educII.tIol\, I h&ve been the JIl6al\S of sendmg 
a good many Wor),;mell to Amel"lca to friends 
who have asked for them, and I have hl\l1 reports 
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Ifr • .A..To of them. My mends say, .. So-and-so is a clever 
Uandelk lDventIve man, and a good workman, and very 

indnstnous, and u he could only read and wnte, 
JI JUlie he would be able to command h18 own pnce." 
1868. I have Been that over and over agstn. I saw a 

workman brought up to 81gn a contract tn super
tntend a large number of mlDes m RUBBla, and 
he Blgned It Wlth a crOBB. I wd, .. Cl\DI1ot you 
wnte your own name 7" and he 8R1d, ",No, I 
cannot" 1 myself engaged a workman at 
21. 10 s a week last year to go tn Germany; 
he was qllltc a clever man, and 2/. lOs there 
18 a good salary, because hvmg IS much cheaper 
than 10 England; he ~ould not wnte hiS name, 
and could not read a letter from hIs Wife, and, of 
course, could not send one to her; he came back 
at last, because !Ie could not oorresllond With htl! 
family. As to> IllS learnmg the Gennan lan
guage, that was a complete fmlure. 

4718. He was a Nottmghnm man, I suppose 1 
Yes, he was a Nottingham man. 

4719 Are these establIshments In Nottmg
ham large estabhshmentil 7-Y es. 

4720 What mIght be the turnover of a bleach
lDg establIshment, for lDstance ?-I cannot answer 
that question l some of them may employ 300 or 
400 people 

4721 You spoke of SIll. being sent to Lyons 
to be dyed; is there a suffi~lent quantity of sdk 
used In the Nottmgham d,strult to tempt large 
cap.tahsts tn go Into the trade ?-Yes, we have 
Silk dyers 10 nbundance 

4722. But can you tell me what the capItal 
of those establishments is ?-Many of them are 
held by men of very good means mdeed 

4723 Of course tlie smaller an estabhshment 
is, the leBB can a propnetor afford to get the best 
sCIentific workmen 1-Yes, but we have two or 
three dyemg estabh.hlllents on a very large 
scale. 

4724. To what extent of capital should you 
Bay 1-1 know the pr10clpals liave innde large 
fortunes, and have been very generous With those 
fortunes. 

4725 What kInd of fortune should you say? 
-I know that one establIshment employs 69 
people in dyelDg, and that 18 not the largest by 
any meaus 

4726 But, of course, you are aware that that 
I. comparatively a very small estabhshment 1-
BleachIng is a much larger tlade WIth us than 
dyemg 

4727 What I mean is, that It would not he 
profitable for a comparatively small dyer m Not
tingham to pay for a hlgb class sClentUic foreman ,
- You could not get such a man 

4728 Therefore tt would practically be 
cheaper to send the sIlk to large dyers in Lyons? 
-I do not thInk it IS on that ground th..:t the 
Bllk is sent away, It 111 that ther have not mss
tered the art 80 thoroughly as the Lyons men 
have mastered It 

4729. But,.no douht, you are aware that the 
sdk trade is centred 1D France 1-Yes. ' 

4730. And thIs market 18 almost enurely sup
phed WIth Fl'ench B1lks commg free of duty 1-
Yes. 

4731. The EnglIsh Bllk trade has been prac
tIcally extmgUlshed by the French trade ~-I am 
aware of that. Our silk throWBters tell me that 
their contInental accounts mcrease every year, 
and that theIr home accounts dunuwdi every 
year. 

4732. You are aware that the import of Frencb 
silk is large P-Yes, very large. 

4733. YOll would not perhap8 conceive that, 
even WIth the techDloal or BOlentlfio educahon 
which you recommend, we should po.81bly renlOve 
that trade from France P - I ca.nnot say that, 
for England IS the dep6t, after all, lor orIental 
SIlk, and when our tllrowsters eue~ed in throw
Ing sdk as well as they do, and throw It largely 
for contmental people, and while we are the 
dep6t for the raw matenal, I do not see \I hy 
we should not carry It out WIth the other pro. 
cesses • 

.4734. The Enghsh capItalIsts have the control 
of all the eastern BIlk, have they not l\-U n
doubtedly. , 

4734· We, in fset, supply the contment WIth 
that eJlk?-Undoubtedly. , 

4735. W,th regard to compettllon and oheap
ness In the trade, 18 It not your opinIon thllt 
free trade wonld undoubtedly d,strIbute certatn 
trades lo the best localities for those tradee ,_ 
Certainly, there are certrun trades whICh arell 
so to speak, mdlgenous to the country, and! 
that will remam there, and others that will rem8.1J1 
With us 

4.736. Which would naturally mcrease In thiS 
country 7-Yes. I am not at all apprehensive 
about the EnglIsh trade I thlOk that If the 
Engheh workman 18 as well taught as the conu
nental workman, he will do better work, and that 
we shall hold our own, but With regard to wages 
and machlDery, we are becoming more and more 
on an equnhty throughout Europe If an inven. 
tIon were brought out to-day In England, i1 
would be found, so til speak, III Franoe anc 
Germany to-morrow, so that It IS 110W becom· 
109 a question of skIll, SCience, and mlUllpula. 
tIon. 

4737. Then the ouly aId which you would asl 
from the Government would be a broad syateu 
of compulsory education for the entire POpulatloD I 
-I should be very happy to see that carrIed out 
and I thmk It would be the very greatest boon tha 
could be conferred on th18 country. , 

4738. But beyond that, you would, perhap-I 
be ID favour of some .hght measure of sClentifi 
education for the artisan Class, who cannot suppl 
It for themselves 7-Yes.' 

4739. W ouldloU go any further up m sOCIety 
-Ye8, Iwoul do what 18 done With our 1U 

schools, I would open them to all classes, 80 thav 
all classes might avatl themselves of the ID8tJ'UOo< 
tlOD ~I 

4740 Are you aware to what extent artisan. 
do avruI themselves of that art lrstructton 7-1 
know that It tl! not t!O largely 40ne as 18 desirable, 
bllt for tws very reaaon, that thl!}' do not get 
thts pnmary IDstructton to begm with, but still 
they do It to a much larger extent than they did 
a few years ago, there 18 a certrun amount of 
elementary lUstructJon In art gtven now m a great 
many prJDIary schools whIch IS followed up m arter 
years. 

4741 Are you aware that there has been a de
crease in the amount of art education amongst the 
artlzans elass m those schools ?-I am sorry to 
hear It, but I have seen eome very good work 
from those schools; the other day I watcbed 80IDe 
men at work who were decoratmg a house, who 
were dUlDg their work admtrably, and In • man. 
ner which 20 years ago would have been unknOWIl 
in England, and those young mea were tanght ill 
onr 8(.hool of art 1D Nottingham. 

4742. II 
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4742. Is that bwldmg of yours 801ely devoted 
to the purposes of the art school?-We let oW 
one part for the present to the LIbrary and 
Phll080phlcal SOCIety. 

4743. Are you aware of the amount of sub. 
scnptIons ill NottIngham ?-They are very small; 
they are chfficult to get. 

4744. Do they amount to 601. or 701 a year? 
- More than that, I think; more than double 
that 

4745. In 1866 It was ouly 751, I thlnk?
Perhaps 80 

4746. The arttzan pupus of the school do not 
exceed 100, do they?-There are 300 odd pupus 
at the school, and there are 1,500 people ill the 
town who are bemg taught elementary drawillg at 
pnmary schools, and perhaps out of those 300 
pupus. not more than 100 would be artizlIDB, but 
even that IS a great result, wruch has told con
Slderably upon art.. 

4747. I iIunk you spoke rather deprecatIngly 
of the educatIon of the Nottmghammanufacturersl 
are they worse educated than other cla.sses ill 
that chstnct ?-I am not aware that I spoke de
precatIngly of their educatIon. I emd tbat they 
chd not get educanon ill SCIence, but they cannot 
help that. 

4748. Do you not think that caPltahsts should 
be able to find sClentrlic educatIon for themselves? 
-It 18 rather chfficult to know where to get It, 
aud what 18 more, people do not generally be~ 
118 capllahsts, I did not Dlyself; DIy education 
was completed before I was 10 years old, as far 
as what was gIven to me was concerned. 

4749 Mr. Dzzon] You have saId that the 
Government contributed towards the erectIon of 
that school of art about 10 per cent., I thInk?
They proposed ill the first mstance to gIve 25 
per cent., and we proposed that the school should 
cost us 3,000 I, but when the Government granted 
us 7501, Mr Fowke made several suggestIons 
and alteratIons, and before we were out of the 
wood we were ill for 7,0001. 

4750. DId that contribution make the chfference 
between the erectIon of the school or Its non
ereotlon ?-I think the Government IIld induced 
the pubho to come forward and gIve more 
hberally 

4751. And you erected sCIence schools; do you 
thInk a Government contribution of 10 per cent. 
would be suffiCIent ?-No; 25 or 30 per cent. 
would be, but then you must always bear m 
mind that there 18 the after encouragement of the 
B8B18tanoe of the masters and the assistance of 
the pupus, and the B8S18tanoe ill furnIture, and 80 
OD, wluoh are great helps. 

4752. And you would advooate all that asSIStr 
ance bemg gIven by the Government ?-Cer
tainly. 

4753. D.d I understand you to sa'Y"that on the 
contInent generally the advantage ilenved from 
the oheapnesB of labour was fully balanced by 
the smaller amount of produotlon wruch was got 
out of the general plant ?-No, I chd not say that 
it was fully balanced; I ouly BIIld that.t was an 
abatement of the aprarent advantages; no doubt 
contInental labour 18 oheaper thaD. Enghsh la-
bour. • 

4754. Can you inform the Committee whether 
the manufaoturers ill Saxony, or the Government 
in Saxony, led the way ill the effort to gIve 
SOlentrlio mstrucilon; d.d the manufacturers first 
operate on the Government, or chd the Govern
Dlent first operate on the manufacturers ?-I have 

0.72. . 

been B88ured by the manufacturers themselves 
that both ill pnmary and SCIentific educatIon It 
was the Government that led the way 

4755. Will you worm the CODlmlttee on what 
rnnClple State IIld .s g.ven to SCIentific eduoatlpn 
lD Saxony, whether .t 18 wholly arb.trary, or 
whether they proceed on some recogmsed rule?
I cannot do that, but you will get the lDforma
tlon yeu want ill the reports from the Lega
tionS: 

4756. Can you say whether, supposmg ill any 
chstnct It was deSired to estabhsh a sCIence school, 
they could count u~on Government IIld ill Saxony? 
-Undoubtedly; if they open a school they get 
a grant from the Government, and a w.ant from 
the locahty, and the fees from the pupils 

4757 I thInk you BIIld 'that the Go-vernment 
grant to the school at Chemrutz was about 3,000 I. 
a year?-Yes, to one school only 

4758, Do you mean that the total cost or that 
school 18 covered by that grant ?-About one-thIrd 
of It. 

4759. Is that a contJ"butlon towards the whole 
expense of the school, or 18 It gIven ill salanes 
to the teachers solely?-I cannot say prec18ely, 
as I SllDply asked what amount they rece.ved 
from the Government, and the answer was, about 
20,000 thalers a year. 

4760 Should you say that throughout Saxony 
generally, the Government contrlbutJ.ons reached 
to as much as one-third of the total cost of the 
sCIence schools ?-I have no doubt that the same 
pnnClple would prevll1l throughout.. 

4761. Do you think .t worud be adVIsable 
that the Government ill England should make 
grants to the same extent?-I thInk It would be 
found lD the long run both cheap and deSirable. 

4762 Mr. Akroyd.] Bes.des your establ18h
ment m Nottingham, you ha'\'e ill th18 country 
also estabhshments at Loughborough and at 
Derby 1-Yes. 

4763 Have you compared the degree of edu
cation there among the work people lD those two 
towns WIth their de~ee of education ill N ottIng
haml-In Derby.t.s domestic labour, and there 
are not above 100 of them, at Loughborough It 
18 very SlDlllar, but they are rather worse than 
they are m Nottmgham ill POlDt of educatlon 

4764. Are the people you employ out-door 
workers ?-At Derby, but not at Loughborough, 
most of them are in-door workers 

4765. Have you yourself had much exper.ence 
of factory educatIon ?-Ouly by exammmg other 
factones, it has not come wectly to my own 
expenence, that 18 to say, WIth regard to half
time labour 

4766. Were those wruch you exa.mmed full or 
half time estabhshmentl! ?-Some were half tIme 
and s01l\e were full time; but I got from the 
half time establ18hments statIstlcs of the educa
tlon of the young people when they had reached 
15 or 16 years of age 

4767. But the Iialf time system ceases at 13 
years of age, therefore those who were exammed 
at 15 or 16 years of age must have been two or 
three years WIthout educatlon?-Yes. 

4768. And they may have forgotten a good 
deal of what they had learned l-Undoubtedly, 
that 18 what I am saymg 

4769. Would there be any difficultr ill a young 
.person between 8 to 13 years of age learnmg to 
read and wnte, sUPpoS1Dg they attended full time 
for the five years 1-It depends very much on 
the character of the school. I should think that 
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a pel'8On attendIng five years regularly at a hall 
tune school would undoubtedly learn to read and 
wnte very well, but they do not attend regu
larly and consecuttvely. they lluctuate about 
from one cla:ss of work to another, lD our own 
chstnct eSjlecially there lS an lDlmense amount of 
domestJe labour for cluldren; 100 to 1 of .them 
a.rs employed lD domeebc labour compared Wlth 
those who are employed m the mills. 

4770 So that those young persons, Instead of' 
remwung at one school for a length of time, 
chan~e about during the half-time penod ?-Yes; 
bnt It 18 very rarely that cluldren go at el~ht 
years old to the mill; they go at 10 or 11, WIth
out havmg receIved any educatlon at all, and at 
la_years of age they have ouly had two years of 
half tune I 80 that they have learned but httle, 
and at 15 cOr 16 they have forgotten even tha~ 
httle. 

4771 Have you any infant schools at NottJng
ham ?-Infant schools, as good WI In any town 
whatever; there 18 no town where there 18 more 
voluntary effort for purposea of educabon. 

4772. Suppose vou had a1\ examlDatIon for 
short-tJmera, hke Mr Paget'a exammabon, and 
that chudren who worked half tJme should preVI
ously have learned to read at an mfant school, 
you would secure a better startmg-pOlDt for your 
prtlllary schools for chudren above elght years of 
age 7-Y es If cluldreu could be sent to school. 
whlch they nry well Jrugbt do, from five to 10 
years of age, Without any encroachment on the 
nghts of laDour or the conditlon of the labour 
market m England, then the half-tJme system, 
for three years more, would produce a comple1e 
change in the educatlonal conditIon of our popu.
latU>D 

4773. ~uppose, for argument's sake, that the 
fnll-tlDler was not allowed to work full tlJD6, 
unless he had passed a preVIOUS examinatIon! 
and had a certmcate that he could read and ,wnte, 
and do accounts a httle, would not a supple
mentary proVJSlon of that lond, to the Factory 
Act, tend to overcome the eVIls of whIch you have 
been speakmg '-That mIght do WIth regard to 
factory labour, but that IS ouly a very amall 
number of the whole; In, N ottlngham It 18 a very 
small proportJon Tbere are not more than 
50,000 cluldren, all over the country, workmg m 
factones. 

4774 But, under the recent Act, must not all 
cluldren whatever come under that prOVIsion, 
except those m the rural chstncts '-The Act of 
Parhament says so, but they never will 

4775. Why? - .Because lD every stocking
making house throughout the mIdland counties 
you Wlll see a loom m one corner of the room, 
and the cluld turns the wheel, or seams the 
stockmg Nobody can tell whether thal cluld 18 
at work or not, the people do not even know that 
there 18 such an Act of Parhament. I told theID 
the mS'pector will be down upon them some day • 
but It 18 all m vam. 

4776 At present, your eyetem of mspeetJon 
seems to be rather lax P-Everybody'& system of 
mspectlon IS lax; you cannot have an lDspector 
at every eottsge door. 

4777 If the employer and parent were hable to 
a peuslty for evasIOn of the Aet, how would that 
act ?-The employer is the parent of the chlld; 
the cluld works m the family; there are thou
sand. and thousands of eluldren m Leicesterslure, 

_ Notttngham, and Derbyslure who are so em
ployed; and the effect of our labour regulatJons 

has been, In the meantlme, in some of the lace 
warehouses, to disperse those cbtldren from tho 
mills lUto prIvate houses where they break the 
law every day , 

4778 Some of those children would be work. 
ing in the conntry. I 8uppose?-Yes; in vl1lsges 
of 4,000 or 8,000, or 10,000 inbabltants. 

4779 If you provlde for the educatIon of chU
dren outstde the borough., would you do sO out 
of the poor-rates, or how would you do It1-
There must be some sort of local or county rate 
hy whlch the Vlllage chudren should be educated 
as well as the town children. 

4780. And the ratepayers would, no doubt, be 
chary of anytbmg of the kmdP-Yes, they alw~ys 
are. 

4781 I beheve at the French Exhlbitl0n yo~ 
came ln contact With a great many of the French 
manufacturers?-Yes 

4782 Comparing their mtelligBlIC8 Wlth the 
intelligence of the men of the 88_ standmg ~ 
England, wbat conolu81on would you draw 1...., 
I should not draw any werence unfavourable to 
the Enghsh manufacturer, mtelhgence 11 a very 
hroad word. 

4783 Then let me confine my questl0n to 
sClentrlic knowledge 1-1 thmk the sClfmtmc 
knowledge of the French is comparatJvely recent 1 
I beheve that, after all, tbe French manufacturerl 
get their supenor sClentifio knowledge out of thel.l 
foremen and overlookers rather than out pf them.
selves, as a rule. 

4784. You do not know where to look for 
qualmed teachers of mechanica In Nottmgham? 
-CertaJuly. One of the commIttee of the Me
chaDlcs' InstItutIon, who has taken great lDterest 
m the question, assured me thatfOl' "ears he has 
~een ~mg to get a good teacher of mechaJUCI 
111 Nottingham. , 

4785. Have you afphed to the department ot: 
SCience and Art 1- cannot tell whether the" 
have or not, because I am not conneoted wlth the! 
MechaDlcs' InStItutlO1I, but WIthOut speakm.i 
derogatorily of mechamce' lDstItUtlOns, I thm~ 
the kmd of SCIence 111struCtIon gIven tbere one 
hour, or one hour-e.nd-a-half, )n a week or a fort
night, will never compare WIth wbat 18 done 
abroad. 

4786. Suppose you had a systematlc course 
of lDstrucbon by evenmg classes, that would W: 
a great deal of ~ood, would It not 1-Yes: J.f yo~ 
had a systematlo course of sclentrlia mstructJon I 
but a course 1D Germany would be attendanci 
two hours 8, day for a )'ear or two, or threl 
years for eIght months lD the year. , 

4787. You were companng the progress of thl 
Bntlsh Wlth the forelgn manufacturers, and yOt 
Bald that the rate of progress among the forel~ 
manufacturerawaa greater tban among the Englisl 
manufacturers; now, assummg that rate of pro 
greee to ~o on for the next five years, do yqu tbm) 
the forelgu manufacturers would be a.-head of tb, 
Enghsh manufacturers?-There 18 a point be 
yond winch progress can hardly W' I am In 
c~ed to thmk that the skill m SClence, winch L 
I!O much euJ.tlvated abroad, will be the greatest 
source of competJtIon to DB dunng the next 20 
years. I do not at all fear the questIOn of cheap 
labour; our capItal and our energy are supenor 
to those of foreIgners, and also our rapldlty of 
labour 

4788. I tIunk you stated that the Saxon ma
md'acturers supply the home markct Wlth certaIn 

artJcles 
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artroles of los1ery, and ra.tb.er had the advantage 
of BohsD rnanufacturera?.......somettmes. 
I 4789. Have yOIl had tQ meet them In neutral 
markets, such as the UnIted States?-Yes, and 
In neutral markets there IS as much Saxon hOSIery 
sold as EnglIsh hOSIery, It is a fa1/." battle between 
us, and somettmes one gets the advantage, and 
sometimes the other, we are often lIn.provmg oar 
machInery, and then they get hold of It. 

4790. Are you aware that In some branches of 
manufacture the En~lIsh yarns are sent mto 
Germany, and woven mto fancy goods, and sent 
out to .AmerIca, where they compete successfully 
WIth the EnglIsh manufactiIre& ?-That IS very 
pOSSIble, espeCIally m fancy woollen goods 

4791 What you would WIsh ,IS that the EnglIsh 
manufacturer should have the same advantage as 
the foreIgn manufacturer In sCIentIfie educatIon? 
-Yes; and If he has those advantages, I am sure 
he would hold hIS own. 

4792 Cha,rman] Is there anythmg you WIsh 
tQ add to your eVIdenoe ?-I should be very sorry 

~ should be unders1iood I had saId anytlnn~ de
precIatory of the ,IntellIgence or the ea.paclty of 
9Ull own workpeople; on the <lontrary, I thlnk 
~ey are the best workpeople In the world. I only 
want that they should have the same opporlumtIes 
as other workmen. 

4793. When you say workmen, yon speak of 
foremen and managers?-WIth reference-1;o 
SCIentrlio education, I certaInly do. 

4794. Mr Grave$] Is there any Inspectolt in 
NottIngham, who sees to the carrymg oun of 
(' The Workshop RegulattoIl Act of 1867 "'
Yes, and he IS domg hIs utInost to carry It out, 
but the dIfficulty IS not In the workshop where 
you have large numbers of children tQgether, it 
18 In pnvate houses,. both In town and eountry. 

4795. Is the trade of NottIugham pecultar In 
that respect ?-No; it IS Just the I~ame as the 
trade In Lelcesterslnre or Derbyslnre; wherever 
there is' a manufacrurer, for mstance, of pillow 
lace whl('h can be done on a cushion at home, the 
facts are Just the same. 

Mr HENRY ASHWELL and Mr. THollAS Isuc BIRKIN, called in;, and Exammed. 

, 4'196 Cha.f71I4n (to Mr .Ashwell) ] You are 
a Bleacher nt Nottmgham, I beheve ?-I am, ' 
, 4797 (To Mr B,r/un) Yon are a lace maIJ,u
facturer, I believe ?-Yes 

4798 .Are you both members of the Notting
ham Chamber of Commerce ?-(Mr. Ashwell.) I 
am not.-(Mr. B.rk.n.) I h 

4799. ChaU"lflan 1 Yon have heard a portIon 
of the eVIdence wliich has been given by Mr. 
Mundella?-Yes 

4800. Do you generally concur In the state
ments whIch he has made ?-(Mr. Ashwell) It IS 

rather a senous questIon to endorse another man's 
eVIdence In that way. 

4801. Then WIth regard to the want of scien
tIfio InstructIon among your foremen and 'JIllUla

gers, do you throk that Its absence is as serIOUS 
and as detrmIental as It has been generally repre
sented to be by the reports of the J':::'krs who 
attonded the French exlubltIon ?-I so. 

4802 In your own partIcular trade, as a 
bleacher, do you beheve that much better results 
would be obtaIned If your foremen and managers 
were acquaInted with the prinCIples on whtch 
theU' operations should be conducted ?-I thlnk 
It must lead to greater economy, and eqnally 
good, If not better results; I do '!lot complam SQ 

mucD of the results, as of the great preJudtce of 
the workmen against all alteratIons, I/o hIndrance 
ansIng In that way to better methoUs of work 

4803 You would call that a much better Ire
suit If you were tQ get the same fimsh at a lower 
cost?-Yes. 

4804. Is It the ea.se that your managers and 
foremen genenlilly are WIthout any sclentlfio In
struction whatever 1-Ahnost nIl 

4805. Spealung of your own factory 1-Yes. 
4806. And the factones of your neIghbours 1 

-Yes. , 
4807. Have yon ever questIoned your mana

gers and foremen. WIth regard tQ the amount of 
knowled<>e of sCIentifio prtnCIples which they 
possess;r?-I have qnestIOned some of my fore-
men, but not my manager. -

4808 WIth regard to the oonstItutIon of the 
matenals WIth whtch they deal?-Yes. 

4809 What has been the result?-The most 
utter Ignorance in the IDaJonty of ea.ses. 

072. • 

4810. Can you, ,IIustrate that lilt all ?-One 
man IS USIng constantly solutions of soda, I asked 
lnm the meamng of the word" alkalI," he dld not 
,appear to understand ithat. I asked hIM furthelt, 
the operatIon of alkali on cot1ion In a bOIlIng solu.
tlon~ and ",Iso ItS actIon on wool, he dld not 
know; he stmply answered, "It fetohes the dIrt 
out of the cotton" I a;sked lnm what w()uld be 
the actIon Oil! wool,' and he could not gIve an 
answer. 

4811. Had he been ill the habIt of using It on 
wool ?-No, he had not. 

4812. I beheve there 18 .. varIety of strengths 
of your alkalIne solutIons nsed for dllfereut pro-
cesses?-Yes 

4813. Are these men able to control the strength 
of those soiuT.lons ?-Not by themselves; It has 
to be done for them. 

4814. DId YOll ever ask. any of them how 
they would test the strength of the solutIons 1-
I asked one Jpan how he would test a; solutIon of 
chlorIde of lune; and he said by Introducmg the 
hydrometer;: of course If you sttrred so much 
mud and water the hydrometer would gtve pre
CISely the same mWcatlon. 

4815 Had he any other test?-None what
ever .. 

4816. What did he say WIth regard tQ the 
Btren~th of aCIds ?-He Bald he would test them 
10 a ainular way 

4817 l'hIS man, of C011rse, had no knowledge 
whatever of chemIcal analysIS ?-None , 

4818' • And ithat, In many 1Ostances, leads to 
waste?-Ye .. and frequently, from theU' want of 
SCIentific knowledge, to error. Suppose a man 
was ill, another man must take !us place; and 
that man havmg been at a dl/ferent par~ of the 
work, IS not conversant WIth the matenals. 
perhaps, and Introduces the goods at an IMproper 
stage. In many mstances we have had goods 
druiiaged the stnpes on the tops of stockmgs 
being partIally taken out, IS an mstance Qf care
lessness of that kmd 

4819 How wonld yon remedy thIS state of 
thmgs ?-FU'st of &ll, we must have better pn
J1J&ry educatIon; technIcal educatIon would be 
of very lIttle use otherWISe, except to a very 
hnnted number at present. Persons from 14 to 
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Mr. 18 are not able to avllll. themselves of any facili-
H A.hwell nee of that kmd, even rl'they existed. 

and Mr. 4820 Owmg to the want of pnmary educa--
T I. Bum ... 'tlon ?-Yee, they have lost ID the malU what 

J lIttle knowledge they had got during the1l' earher 
11 noe years 
1868. 4821. That is, Wlth regard to the workmen 7-

Yes. 
4822 The foremen are generally denved from 

the cll18S of workmeu ?-Yes. 
4823 And hence theIr pnmary eduration has 

not been earned fltrther than that of the work
men ?--J ust so 

4824. If sCience schools were estabhshed m 
Nottmgham. the workmen and foremen m YOltr 
trade, oWIDg to their waut of elementary know
ledge, would scarcelr be able to avllll. themselves 
of It?-To a very slight extent only 

4825. Do you thmk, on the whole, that there 
has been any adv&llce In the elementary educa
tion of the workmg people In your wstrlct 7-
Very shghtly. 

4826. (To Mr Blrktn,) In the lace trade is It 
the case that the competltIou of other countries 
has become senously felt?-That 18 so. 

4827. What countnes com»ete WIth yon?
France, more especially Cala18, m Fr&llce. 

4828 Is It the case that m&llY Enghsh manu
facturers have establIshed themselves m CalBlS, 
and are now carrying on works there ?-Probably 
half the m&llufacturers m CaI&l8 are N ottmgham 
men who have taken lDachmery over, and esta
bhshed works there. 

4829. Do they stIll send for theIr machmery 
from Engl&lld 7-Three-foltrths of the machmery 
that 18 now bemg constructed for f&llcy lace ma.-
mrl'acturers in Cal&l8 IS made m Engl&lld ' 

,4830 And the remalmng fourth would be 
made m France? - Yes, the remammg fourth 
would be made in France, the French manu
facturers prefer good EnglIsh machinery when 
they il&ll get It; It fetches a higher pnce 

4831 Are you acquamted With the lace trade 
m CalalS P-Somewhat, we are JuBt nolY est&
bhslnng a bUSlOess there. 

4832. Are you sendmg over machmes from 
England for your French factory 1-Yes. 

4833 Would you say that there has Leen any 
~eat lmprovement generally m the m&llmacture 
oflace machmery IQ France?-Wlth regard to 
maclnnery, I should say this, m Nottmgbam, 
durmg the last 15 OJ:' 20 years, It has Improved at 
a great rate, because N ottmgh&lD is essentIally 
the bIrth place of the f&llcy lace machme, and 
nntU WIthIn a few years there was no lBC'.e estab
hshmerft of any msgmtude whatever in CalaIS, 
the trade bemg almost entIrely confined to Not-
1lngh&lD, of eouree the whole of the con~truction 
was m Nottmgh&lD, &lid the bmlwng only com
paratively recent In CaIrus. 

4834. That IS to say, the major proportion of 
the improvements 10 lace maclnnery 18 BUll made 
in England?--Just so 

4835 Do you find that the foreIgn artIzans, 
the workmen and managers, qUIckly comprehend 
any improvement wlucli has been made, and are 
they able to UtUlse It ?-They copy the machmery 
that IS sent over 

4836 And they do It effecnvely 1-0£ course 
there IS no chfIiculty in eopying 

4837. But have not some of the Improvements 
in the lace maclnnery emanated from French 
mechanICs?-There have been a few, but the 

majority of Buch improvements are made in Not
tIngham; and wheu lIDproV8lDents have taken 
place m Caiats, they are prmClpa1ly, if not 
entirely, made by Nottingham men who have 
gone over there. 

4838 Do you think that those improvements 
would be facllttated. that the time and labotlr 
employed over them would he much less rl' the 
man~ers and foremen of yoltr lace machtne 
factonea were men havmg received some BClentmo 
mstructIon 1-Undonbtedly; I thmk It has been 
a very great drawback to the success of N otttng
h&lD that there has been no means of educatIng 
men for that purpose ; It has cost a large aUlD of 
money m mal<mg gradual expenments; whereas, 
rl' we had had men who could make mechamcaI 
draWIogs accurately, the thmg would have beeu 
attamed dnectly. ~ 

4839 You would have attruned the 8ame results 
WIth greater certamty. and 10 a much ahortef 
time 1......Just so. • 

4840 Do you thmk 1t deatrable therefore tha.t 
your superior mecharucs a.nd foremen m lace II1l1I
chme shops should, at all events, have a com" 
petent knowledge of mechaDlcal drawlDg, and 
some kuowledge of mechaDlcs 1-Yea, every fOrj 
man should have some knowledge of mechaD.1 
and mecharucaI drawmg. 

4841. Are there any classes or schools at all 
for teacluDg those subJects In Nottmgham ?-Not

l any that I am aware of, except our School of Art, I 
wluch IS mamly lImIted to the teachmg of desIgn : 

4842. Mecharucal drawmg 18 not taught to &lIy I 
r"e::e e:f~nt 10 the art achool?-Not that I am~! 

4843 YOlO are aware that art masters may gIve 
1DI!trUctIon In mechaDlcal drawmg?-I am aware 
of that, but I do not thmk that attentlon has been . 
generally drawn to It. 

4844 So that rl' you should he.ve " maste 
Wllling and able to gIve mstructlon 1D mecharue 
drawmg, the :population would not avllll. the~ I 
selves of such IDstructton to any lP"eat extent 1.., ~ 
I do not say SO I thmk rl' attentton were draw 
to the fact, that lDstructJon would be gIven,. 
great many young artizans would aVall them
"elves of 1t; probably not 011 their own account 
80 much as from the recommendatlon of the 
mastf'rs themselves, who would do It 10 then own 
lDterest. but I tIwIk It has been almost II. dead
letter as to the &lUount of mechamcaI education 
that au art master has been able to gIve; h18 
attentIon haVlng been spectally chrected to arbstJc 
studies. 

4845. Do you ~ee WIth Mr Mundella, that 
if a good school, 10 wlueh SCience was eys 
matIcally taught, were establIshed m NottlDg 
hatn, It would now receIve collB1derable 8U 
port from the inhablt&llts of Nottmghatn 1-11 
thmk It would receIve a fatr &lUount Of support 
from the manufactltrers themselves. Of course 
the number of m&llmacturers 18 not very large, 
but, conSIdenng the number, I thtnk It would 
receive very gOod support; but I thmk that rl'1 
a master were a!tached to the eXIStIng School o~ 
Art, 'Who could teach meehamcs and cheIDlStry' 
thoroughly, that would do all wluch we require. 
If 1t was known that there was a competent per_ 
son to give instructIon]Q these BCJences, I thmk 
the better and more eDterpl'l8Ulg of Oltr art,zaus 
would take advantage of It, and It would enable 
us to select foremen out of them; but at present 
it 18 aimnst lIDpo88Ible for you to put your finger 
upon a mao 'Who can make accurate mechaDlcaI 

• working 
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worlong drawmgs. We have great drlIiculty in 
replacmg our foremen, and the same remarks 
apply to the dyemg of sUks 

4846. Mr. Bazleu.l As to the exportatIon of 
machmery, what t8 the extent of the machmery 
now at work m Calais, a.s compared With the 
machmery at work m Nottmgham ?~There are 
two or three dtstInct classes of lace machmery ~ 
the machmery I am speakmg of IS the fancy lace 
machmery, we have also eurtam lace machmery 
and plam lace machmery Now, Call11s has be
eome the centre of the fancy la.ce trade, very few 
plam ma.chmes have gone there at a.ll, what few 
there are are m Lyons and· Cambray. m fancy 
machmery, at thIs moment, there are probably as 
many machInes m CalaIS, and the neighbourhood, 
a.s there are m NottIngham, I'erhaps not qUlte lIS 
many, but very near It, 45 per cent 

4847. What 18 the duty upon lace exported 
from tins country mto France, at the present 
tIme ?-There 18 no duty on sIlk lace goods 
" 4848. Is there any duty on cotton lace goods? 
-On cotton lace goods I behave there 18 a duty 
of 15 per cent. 

4849 Is not that a great motIve to the expor"" 
taoon of machInery to Ca.!8.lS?-Yes, and there 
was a hke duty on sIlk goods for four or five 
years after the treaty. Up to that tune la.ce 
wa.s prohibited In France, hence the ongma.! 
causes of Enghsh manufacturers gOing there. 

4/j/i0 You showed very clearly that the Not
tmgham machInery IS greatly supenor to the 
French machmery, can you work NottIngham 
machInery, m Caws, at II less cost than you can 
work It m Nottmgham ?-Yes, It can be worked 
at Calas, at probably 10 per cent. less cost, I do 
not thmk there 18 the great dliference that you 
seem to mdtcate; that It IS su,Penor IS shown by 
the very fact of their Importing It at a conslder~ 
able cost m addttlOn to the duty 

4851. Ie machinery cheaJ>er or dearer in 
France than m England?-You could get m~ 
chmery made m France at rather a lese rate than 
the Enghsh, WIth the duty and the expenses 
added. 

4852 But stJ.ll It IS more economical for the' 
manufacturer to use English machInery than 
the French machmery ?-Yes, the productIon 
bemg larger, and It bemg more accurate m 
worK. 

4853 Do you dye Silk m Lyons for your own 
manufacture ?-No, we dye the whole of our 
silk at our own manufactory. ' 

4854. Do you dye 'lour silk m Nottingham or 
in France ?-In Nottingham. 

4855 Are the workpeople m Ca.!1118 more 
slo1ful and mdustrious than the workpeople m 
Nottmgham ?-I thInk not, a very collSlderable 
proportion of the workpeople m CalaiS are Not
tmgh&1l1 men, who have gone over WIth the m~ 
clunery; they are employed by the masters who 
have gone over there; but they have thiS advan
tage, that there IS no restriction on labour, and 
they can work all mght If they WISh. 

4856. I beheve the great mducement to send 
machmery to Ca.!1118 and work It at Ca.!II1S has 
been to get free access to the French market? 
-OrlgIna.lly that undoubtedly was the case 

4857. Mr Potter.] The Ca.la1S fancy lace 
manufacturer has two profits instead of one, 
because hiS goods can come over here free P
Yes 

4858 The English goods cannot return free P 
072. 

-SIlk goods can, but cotton goods cannot, silk 
lace IS the pnnclpa.! manufacture, as far as the 
fancy trade 18 concerned 

4859. However, the fancy lace manufacturer 
at Calais has a double profit?-Yes, but still, 
notwlthstandtng that, I think the great rea.son 
that Cala\8 IS nSlDg m notonety and takmg away 
our trade, probably IS Its geographIca.! posltIoon, 
and that PIIrlS has become the centre of fashIon, 
lace IS essentlally an article of fashIon, and 
French work and manufactures are preferred 
and get encouraged m Pans more than what 
are manufactured m England ' 

4860. (To lb Ashwell) WIth regard to the 
'Want of SCleD.tafic knowledge m vour work, what 
wages do you gIve that class of men that you refer 
to'-About 25 •• aw~ek on an average 

4861 I presume, m thell' childhood, those 
people had worked SIX or seven days a week, SI1f 
days, at a.ll events, m estabhshments hke yours? 
-Yes 

, 4862 Was there any chance of thell' gettIng 
any sCientlfic educatIon ?-N one, and there is 
none now. 

4863 Would yoU' be, Wlihng to pay double 
that rate of wages for a man of sCientafic edu
catlQn If you could get him ?-Yes, I should thmk 
we would 

4864. Mr DiZon (to Mr. B,rk,n)] WIth re. 
gard to the lace manufactures at Ca.!als, YOll 
mentIoned three reasons why trade IS prosperous 
there one reason was the geograpluca.! posItIon 
of Ca.!alS ?-Y es, it IS so near to London, practI_ 
ea.lly, It IS nearer than Nottingham. 

4865 Is that soP-Yes 
4866. Is there any difference in the cost of 

conveYlDg lace from Call118 to London and from 
Nottingham to London ?-There \8 no matenal 
chfi'erence, but belDg between the two places, It 
has the great advantalt~ of haVIng a. far readier 
access to Pans than !II ottmgham has, and It IS 
eql1a.!ly near to London, N ottmgham, bemg 120 
mlies from London, and Ca.!als beIng about 100 
mues from London 

4867 But It, takes less time to get from Not
tJ.ngham to London than from CalaiS to London? 
-Rather lese, but Cal~is bemg between the two 
places gIves them an advantage over Nottmgham. 

4868. The other two reasons whIch you gave. 
were first, that the labour was about 10 per cent. 
cheaper m Ca.!alS, and m the third place, that 
the restnctIons by trades UnIons on labour were 
less ?-Yes 

4869. Are there any other reasons?-Yes; 
the operatIon of the Factory Act has somethmg 
to do With It Many employers have gone over 
because they are there Without any restnctlon, 
and the lace trade 18 a fancy trade, and greatlll 
In demand two or three tunes a year, so that 111 
IS a fireat pomt to be able to produce as much as 
posBlble dunng the season, because after the 
season 18 over, you are, perhaps, dOing nothmg 

4870 Probably you would attach more Im
portance to that la.st reasOn than to the other 
reasons which you have glVen?-No, I would 
not attach more Importance to It, the greatest 
reason \8 the fact that Pans haVIng become 80 

much more a centre of fashIon than London, any 
a.rb.cle produced lD Ca.!8\S gets more encourag<'
ment In Pans than lU London; whatever IS e.tab
hshed In PIIrlS IS ultImately adopted In London. 
as a.ll our leadmg millmers go over there to get 
the cue for the fashIons. 

xx 3 4871. Do 
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M.. 4871. Do you thmk that the lace made m 
H Ashwell Calais bas a greater repl1t&tlon m England aa 

T. a;4 BM~. being French made, and therefore sells a.t a 
• • IT .... Ingher pnqe2-1 thmk so, 8OIIlewhat. 
s;J,;;,e 4872. Do you thmk that thoae workmen m 
1868. ' CalaIs aa-e a better educated aet of men thaI) the 

'Workmen In Nottlngham ?-I do not thtnk eo. 
r.do not thmk that French workmen are eo good. 
118 EnglIsh workmen Enghsh workmen are 
eonsta:ritly engaged by French. mannfacturers t& 
go over, one reason of ilie present pre-ezmnence 
of the fancy lace manufacture m France may ~ 
tins, that In the Exh,b,tion of 1851, It bemg 
a llew thmg WIth us, we were all very IIJlXlOUS 
to eend up the best and the newest of our ma.
clunery (both maeJn.n.u.te and manufacturers). 
(at that time the lace trade was In lts wancy m 
France), and they came over and saw the very 
best of our maclunery, and bad it copIed pretty 
accurately; so, of \lIJ1l1.18e, In future they were 
able to make their goods from a superIor class of 
maclnnery to what the great bulk of the ma.
clunery was In Nottmgham, we still havmg 
at that time the Incubus of the old machmery 
upon us, which haa not even now been all replaeed, 
J.t, bemg too <lOsdy to do qmckly. 

\ 4873. You do not thmk that the French work., 
men handle those macltmes any better than the 
Nottingham workmen ?-Certamly not. not as 
well 

4874. Have they not more sclentmc know
ledge ?-Not m Cal&1S, but that does notapply to 
France generally. ' 

4875. Mr. Ahroyd (to Mr. Ashwell J Have YOlL 
had the advantages of sCJentmc education yourself, 
or have you pIcked up your knowledge from prac
tice and observatIon cOlIJomed WIth;/elf Btudy 1...., 
Fartly both; lbad the advantage of schoollectur611 
111 sCJence tWIce a week when I was at school 

4876 That was an unusual advantage 111 a day 
s®ool, "aa It not? - It was at a boardlDg 
school. 

4877. But even at a boarding school It was aD. 

unusual advantage ?-Yes 
4878 In selecting your forl:men, you lIke 

generally, I suppose, to promote an mdustrIous 
and attentive young man, and would often do ~ 
U ke were able by attendme; evemng elasse& to 
acqwre some 8clentIficknowledge ?-Yes, lha..-e 
now a maD whose wages I Bhould hke to raUle by 
11. a week u he could only wnte frudy. 

4.879 • .And that would be a much better pIa.n. 
than selecting a young man or two, and sendlDg 
them to a dtstance and paymg for their educatIon, 
WIth the risk of findmg out after all the tIme. 
trouble, and money bad been expended, that they 
bad not got the practroal know ledu:e YOll were 
anxIOUS that they should acqwre 1--y as 

4880. (To Mr. Barlu:n.) Do YOll knoW; 111 the 
NottmghammacIDne trade any mventors pel'llon", 
ally ?-Yes, as far as maclnnery IS concerned the 
Improvement bae been gradual from tIme to time, 
small Becuons of the machmes being improved 
first. and then added to; there bae been no great 
inventIOn 111 the trade for some tune past. 

4881. Have the inventors been usually wod
people, or people of the IUlddle class 1-They 
have nearly all of them been workpeople. , 

4882. Anol u they had had some knowledge of 
mecharucal drawing,it would haye saved them a 
good deal of trouble and expense In perfecting 
their mventlOns?-Yes,certamly; we should have 
attained the poSltIon whIch we have attamed 

JDUca earher If that knowledge l1ad been poe
aessed.. 

4883. And that 18 an advantage WhIclt you 
'WIsh to hold out to the lDventlve workmarl at 
Nottangham ~-Yee, 

4884. 1m that £ancy laoe manufacture.t Cala", 
heauty of desIgn 18 a very important element: 
have rou m Calms any advantage lD thM respeot, 
111 bemg able to o~t.o.m snpenor desIg&ersln what 

, can be obtalDed 111 Nottmgham?-No doubt the 
French deBJgUers as a rule are better than the 
English ones, but we get over that dllIioulty by 
lUlportm!l:!rench desIgners Jnto Nett.mgham. 

4885. \Y here do you get your pattern. £rom 
for the e.rtlclee whIch you I.'~oduce at CIIoIaus 1_ 
They are patterns from Orlgmal delligns obtruned 
h:r employmg defllgtIers. 

4886 French GeeJgner81- We have always 
employed & Frenoh deSIgner ~ but the deSlgDers j 
111 NottIngham arG rapidly UDprovmg by mofUl. 
of the school of art, and now we have got a classl 
of designers which we oould ,not bve got a few~ 
years ago 

4887. Do you send any of your prodne1ll at 
Calais to neutral ma.rkete, or &l'8 the:r entIrely 
oonfined to the Frenclt and Enghsh D1&rkets ?-A'I 
great maay of the French bLonda and cotton good. 
go from Cal&lll to Amenca. 

4888. .And compete successfull:r mth the; 
'Enghsh manufacture ?-The:r do. 

, 4889. For what hours do you work lD Calats 7 
-The engmee start at 8lX or seven on Monday 
mornmg, and they contmue workmg till seven or 
eIght on Saturday Dlght WIthout lIltennlBlllon, 
and some engmes work Oil SWlday. 

4890. That lS done by relays, I anppose ?-Yes. 
glvmg 12 hours to each workman. , 

4891 Have 1'011 a night shift and a da:r &bUt? 
~N(). It JB <lone by equa.ieln.fta of SIX holU's, 

4892 Mr.Bazley.] Do notthe.AmmOll,nmer
chants prefer goods JIlanufaotured In Calars tGf 
those manufactured m Nottmgbam, merely bei 
Q&use they are Freneh ?~I cannot say that tb.e/ 
prejudice goes to that length, but DO doubt there 
18 a httle of that. But, masIDuch lIB the goods 
that ate made Ul caWs get sntroduced IDto the 
FariS mlU'ket first (the .Aiuencans fellow Strl0tly 
the ParlS faswons), and If they Bee a thUlg adopted 
ID P&l'lB they purchase It, because It 18 then p_ 
ferred m Amenca. 

4893. Mr Powell] Y 011 were speakmg of the 
relalave development <if the fine arts m your de· 
partment of mdustry In Calrus and Nottingham, 
can yon &tate the comparative w~es whIch are 
paId to the Ingber eM of deSIgners III each 
place ?-I cannot do that, because & good maoy 
Qf the designers make thar de81gn& at bome and 
eell them to the mannfacturers, but m othel 
cases, where the desIgners are employed by the 
manufacturers, I should thmk that the rate 01 
wages 18 tolerably equal 

4894. You tlnnk that 60 far as the mducemenu 
In beoome a skilful deSigner are ooncerned, thE 
Inducements at Nottmgham are not mfenor to tIu 
mducements held out at CalaI8?-Undoubted.lJ 
not. 

4895. Do you tlnnk that there 18 any chll'erenc. 
m the value winch 18 attached to that kmd 0 
skillm the commllnlty, or, 10 other words, woul, 
a skilled deBJgUer In Cal&1S be more thought 0 
than & s1ulled deBJg1ler at Nottulf1ham?-The1'1 
are suffiCIent good manufacturers ID Nott.logba.o 
to apprecl&te Skilled /lesJgD61's. 

4896. I &ll 
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'" 4896 I am spea.kmg rather of the value attached 
to skIlled desIgners, as a class, by the commumty 
generally iL-There would he more manufacfurers 
who would apprecIate a good desIgner 1n Call1lB 
than In NottIngham, and the desIgns would <get 
readIer access mto the Pan& mM'ket, from the faet 
of the ParIS houses encouragmg thea own mmm
factures more than they do the manufactures of 
other oountnes, whlCh I suppose a.nees from natural 
nituonal feelmg • 

4897 Have yon found cases In which CalaIS 
artIsts come to Nottmaham, and settle there, and 
find a sphere for thclr knowledge 1 - Yes, we 
have a good many French deSIgl1ers hvmg m 
NottIngham 

4898. Do you find that theIr number mcreases? 
-Yes 

4899. Can they speak English 1-Very Impe,,- Mr 
fectly. at first, as a rule, they cannot do so. H Ash",.ll 

49PQ- CkaJ'llman. ] Is there anytlnng whIch T. 'i'k~~ n 
you w1Bh to add to your eVIdence '-I may add • <~. 
that we employ also sIlk dyers and stamer~, and u June 
that It IS almost ImpOSSIble for us to find a man 18611. 
who bas any knowledge whatever of the oon-
sntuent parts of the colours whIch he uses, or the 
most outsIde knowledge of cheDllStry, It IS all 
done by gue¥-work, and we suffer m that respect. 
because the. colours are obtamed by a process of 
matciung, pnttlng on a httle more or less where ,t 
seems wanted. metead of comIng dIrectly to the 
result. as the men would do If they had a good 
chemIcal educatIon. 

Mr. JA1IEIt KITSON, Jumor, oolledin; and Examined. 

4901 Cha,rman 1 YOll' are 1m Ironmaster, at 
Leeds, I beheve 1-1 am 
, 4902. You are mterested in, or are well a.c

quamted Wlth, the large locomotlve manufactory' 
of Mes8l:'l! KItson & Company iL-My father is a 
large locomotive manufacturer in Leeds, I myself 
bem~ a partner m the Iron manufacture and steel
making bnsmess 

4903 I beheve yon were educated at Umver
Slty College 1-1 was educated at UmverSlty 
College, Ll>ndon. 

4904. I beheve you VISIted the Exlub.tlon of 
1867, at Pans 1-1 dId. 

4905. And IOU exammed It 11\ very con81der
able detail 1- am one of the honorary secretary's 
of the Y orksme Union of MechanICS InstItutlon&, 
and I was asked to give some conSIderatIon tAl 
the observatIons in the letter I>f Dr Lyon Play
faa WIth regard to the questIon of teclmical edUl
cation, whICh was brought before our eommlttee, 
and I was requested to exauune partlcularly our 
()wu branches of manufacture at Pans I made a 
few notes wmch 1 have here, and whIch were read at 
the meetmg of tbe YorkshIre U won of MechanICS 
InstItutIon at Castleford I may perhaps say 
that 1 dId not take the same gloomy VIew of the 
.tate of English manufactures that was taken b}' 
Dr. LYl>n PlayfaIr I am not prepared to admit 
that m ll'on ma.kmg or locomotIve bwldmg, or m 
tool makmg, England has yet been equalled. 

4906 Dr Lyon Playfalr speaks of the want of 
lDventlveness of Enghehmen; would you look 
upon that as a somewhat hazarded expression ?
I thmk all the great lnventlons m meohamcs have 
proceeded from Englalld, and all the locomotIve 
estabhehments wmch I VlBlted m France are 
worked .n II great measure with tools mad,e m 
England. 

4907. At the same time, dId you conVInce 
yourself that very great progress bad been made 
abroad 1-Very great progress I have attn. 
buted that m a great degree to the better educa
tIOn that the managers of the works there possess 
I have had occasIOn to VISIt Messrllo SchneIder's 
works at Creusot, I have some acquaIntance 
WIth some of the managers there, and also WIth 
managers of other works m France, and I m
urIably found that the managerS were men of 
better educatIon, and I>f II supenor stamp alto
gether, to the men that we have. Some few 
years ago we bad occasion to take up a new pro-
ceBS of manufacture ()f steel tyres, whioh was then 

Q'l2. , 

almost enmely in the hands of Mr Krup:{' In 
lookmg about for a manager we found It ne
cessary to go to France, we got a pupil of 
l'Eeole des Arts et Miners, a man wbo was edu
cated at the .Au: school, and we have been ve:! 
hIghly satisfied WIth the result of hIs work. H,S 
sClentlfie acqmrements have enabled hIm to PUM 
on certaIn processes WIthOUt the same amount of 
e1<penmente and gropmg about wmch would have 
been necessary If we had employed an Enghsh 
manager 

490S Before you engaged thIS gentleman you 
endeavoUll'eil to find an Enghsh manager capable 
I>f rendermg you the same serVICe, I suppo&e l\-..
We should have preferred an EnglIsh manager n 
we had found one WIth the same attauunen,ts. 

4909 And there was nothmg m the process 
whIch should make the Frenchman more familiar 
WIth It than the Enghshman?-No. 

4910 It was as new to hIm as 1t would have 
been to any Enghsh manager P-CertaIn parts 
were as new to mm, and others were not 

4911 Stlll all the essetltIal parts of the opera
tIon were new, and they were all founded on a 
combmatloD of practical and sClentJ.fio eODSldera
tJ.ons?-Yes 

4912 And you found you could get a better 
man for the purpose ill France than you could m 
thIS country ?-We dId. I also learned from 
the managers of wl>rks that I have spoken to 
m France, that when the first pupIls of r Ecole 
-des A. ts et Miners were Illtroduced mto work
shops, there was a prejudIce agamst them that 
they were merely theOr'lsts, and would not he 
able to compete WIth the good practlcal foremen 
who were chosen as we choose ours, but that 
prejUd,Ce 18 vaD1smng, and at C"eusot old fore<: 
men and, other practlcal men are makmg oon81-
derable efforts to send iliell' cluldren to these. 
schools, whIch IS a very good testJ.mony to the 
value of scIentIfic educatJ.on 

4913 Would you say that 1D France It is the 
exceptlon to find a manager who has not rec61ved 
some sClentlfic educatIon P-It .s 1D the works 
WIth whIch I am acqUaInted 

4914 And yon are acqUaInted WIth several of 
the prmClpal works, are you not iL-I am ac
qUaInted WIth several of the prmClpal works. 

49Hi. Are you acqUaInted WIth the degree of 
illstructlon of the workmen ill Franoe'-Yesj 
I have made frequent mqwnes, last year par
tlcularly when I was lookIng mto the questlon, 
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from the managers ttf rrulway workshops, who 
come 10 contact, of course, WIth all. the mana
gers of other workshops 10 other parte of France, 
IKJ &8 to be fully COgruBllDt of the conchtlon of 
other works, aDd 1 should say that our own work
men are qUIte equal, If not supenor, to the French 
workmen 10 educatlon. 

4916 You are now spealnng of orchnat'Y work
men ?-Yes, the rank and file 

4917 Mecharucs? - Mechanics and Iron 
workers, 1 may also say that 10 1864 we had a 
very senous dispute wlfh our workmen 10 Leeds, 
and I went to BelgIUm and engaged a conSidera.
ble number of BelgIUm workmen, a number of 
whom we employ at thiS 1Jme (though some of 
them went home to their own COUDtry), they are 
scarcely as mtelhgent as our own workmen, at 
the same tIme we had also some few Frenchmen, 
and 1 can make the same remark as to tbem; 
With regard to the workmen's educatIon. we 
stand qUIte on a par, If not Bupenor, to the 
French 

4918. You are speakmg of French and Be1-

r'um workmen, but not of German workmen 1-
have no dtrect acqu81ntance With German 

workmen 
4919 Would you say thatlt would be of equal 

Importance that the rank and file should receive 
a sClentJfic educatIon, as that the manaO'ers and 
foremen should receive It ?-As a man;;f!acturer. 
I should say that It was not. the great need that 
we have 19 some Bupenor sCientIfic education for 
the foremen, It would be useless to attempt to 
give sClentJfic educabon to the general mass of our 
workpeople, It would be of no value to us 10 out 
works 

4920 Except perhaps as lOcreasing the area 
from which you mtght draw your foremen ?-As 
increamng the area from winch we might draw 
our foremen,and enabhn~ us to advance those who 
showed any speCial intellIgence or sClentJfic skill. 

4921 You are acquamted, of coutse, WIth the 
classes estabhshed In vanous localitIes 10 connee
tlon 'Vlth the SCience and Art Department of 
South Kene1Ogton 1-1 am sorry to Bay 1 am not. 
We have no sCience school 10 Leeds, and only 
one science class, and that a small. one, In the 
whole borough, that IS connected WIth the SCience 
and Art Department Mr Sales will tell you 
that there IS not one properly qualified SCIence 
teacher m YorkshIre who devotes the whole of 
Ins tlme to Ins profeBSlon 

4922. But 1f you have felt the want of sCien
tific mstruetIon among your foremen 8l1d mana
gers, I should suppose that other manufacturers 
have felt the same want, how IS 1t then that no 
efforte have been made 10 Leeds for the esta
bhslnnent of such classes ?-Because the questIon 
III so extensive that IndiVidual manlJfacturers 
are not able to grapple WIth 1t, and If they went 
to Immense trouble to estabhsh schools they would 
only be doing it in order that others nught reap 
the benefit, and we do not do that m York
shtre. 

4923 Then how would you proceed, feeling the 
want of thiS Bupenor sCIentJfic mstrucnon for 
your foremen and managers, m order to supply 
that want 7-1 tlnok that we ought to have great 
central sCientIfic schools m the chfferent centres 
of mdustry 10 thIS conntry, and that these schools 
should be of a character 8lllIl!ar to the schools 
wruch have been estabhshed 10 France, l'Ecole 
deB .drts et Met';". 1 would take as the mooel. 

They take a hoy m at an early agQ. and he has' 
practacal work, as well as sclentIfio mstrucbon i 
and the lads are sent aw&y from the school at an 
age when they are forced to go lOto the workshoJ? 
IKJ that they get practacal knowledge. and ther ultl~ 
mately ~se (frOm haVlllg tIus regular tratwngy 
to 8upenor p081bOns. I 

4924. Those schools were estabhshed 60 years 
ago. when there were scarcely &nr factones ,_ 
They were establIshed about that tIme. 

4925. If you were to establIsh slmuar schools 
in England &t the present day, would you pro
pose that the IDstructJ.on of the workshops to any 
great extent should be connected WItII' the 10-

strucbon of the school? - To a con81derable 
extent, 1 should; It would be very easy, for 
1Ostance, m Le~ds. If you_ estahhshed a school for 
trammg a certam number of youths for mecha-j 
mcal occupatlons, to find meana In the varIous 
workshops there to g1ve them practical IDstruc7 
tIon l 

4926. You would let the two things go o~ 
together 1-1 would let them go on ether. 

4927. But you would not cODSlde!1:e IDStruc 
tlon winch they would rece1ve in mampulll.tlo 
dur10g their school hours should be 1\ SUb8tltu~ 
for an apprentIcesrup 10 a factory afterwards 7_ 
No, certamly not, but 1 tlnok that practical in
struction woUld euable them to enter W1th greater 
facility lOto the workshop, and It would eave them 
a great amount of routIne work. 

4928 Are you acquaIDted at all. w1th the 
SmentIfil} Department of King's College 1-1 am 
not. 

4929. Are you acquatnted WIth the MJllU1g 
School, In Jermyn-street?-1 have been there, 
and 1 have known some of the PUPU8 who have 
come from It. 

4930 Are you aware that thll number of pupus 
who follow the courses there, With II. Vlew of get
.tmg a dtploma, lS very small. lOdeed 1-Yes, I 
understand so 1 do not know II. smgle pupIl of 
that school who has afterwards become connected 
WIth Ironworks 10 YorkshIre. \ 

4931. In that sense, you would look upon the~ 
Mmmg School In J ermyn-street as not bemg 
successful ?-Certalnly not; men ~o there who 
have not got to work for their hVlDg WIth thell' I 
hands, and the men that are to be made managers' 
must be obhged afterwards to go mto the work
shop, and worK W1th their hands, they are a dU
ferent stamp of men altogether m Jermyn-street. 

4932. You do not coD8lder that the MJllU1g 
School 10 J ermyo-street will ever be avrulable, 
to any lP'eat extent, lIB a school for the BClentJfiC1 
lDstruction of manufacturers, unless they be very; 
nch men 1-Certmnly not. I 

4933. Why do you thmkthat?-Forone rCIIBOD 
it 19 too far from the centres of industry. Lon~ 
don is not a manufacturm~ commuruty, stnctJy 
speakmg, that 19 to say, WIth regard to the ll'on 
trade, and the BODS of foremen and IKJ on, cannot 
afford to leave theIr homes and come to London. 

4934. You would advocate II. great central 
school, for instance, at Leeds?-Yes, I would 
recommend central schools 10 Leeds, Manchester, 
BIrmlDgham. 8l1d South Wales. 

4935. Who should, In your OplDlOD, pay for 
that school 7-1 thmk that the sub81stence of the 
pupIls shonld be pllld for by their parents, and 
that the educatIonal staff should be paad for by 
the central aDthority and by local ratIng com
bmed. I represent here the Chamber of Com. 
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meree of Leeds, and tlus quesbon was considered 
there, and It was the oplruon of the Chamher 
that a lucal ratmg rrught be aVallable for defray
mg a portion of the expenses. 

4936 Are you aware that under the Llbranes' 
and Museums' Act, muruclpalItles have the power 
now of paylDg for sCientlfic lectures at all events 1-
-I am. The PublIc Llbranes' Act has beeq 
adopted for Leeds by a publIc meebng, but It 18 
at present suspended, owmg to the great 0PP081~ 
tlon at the meetlng and after It, although a reso
lution to adopt the Act was earned 

4937 W oiild you expect encouragement from 
the cpntral Govemment, so long 8S there IS that 
amount of apathy, or rather opposlbon, on the 
part ot the localIty Itself?-1 do not trunk: It 
could be carned out Without. 

4938. You mean that If pe!)ple were led to hoplI 
that the Government would gIve assistance, the 
tone of publIc feelIng m the locality would become 
altered?-Yes, and we want direction and m
structIon from the central authonty. We have: 
an wea of what we want, but very few manufa.c.. 
tUTers are competent to layout a scheme 

4939 But you are aware that With regard to 
elementary sCience elasse~ that direction and in
struction, and also pecuruary aid, have been offered 
by the Govemment, and It appears that notwlth
standlDg those offers Leeds has not aV811ed Itself 
()f them ?-1 could answer that question; but 
Mr Sales, who will follow me. wJll be able to 
answer It bettllr 

4940 But, perhaps, you Will klDdly eay 
whether you think a want of mterest UpOD thll 
subJect contnbutes to any e'l'tent to the fact of 
no such classes havlDg been establIshed P-1 have 
no doubt It does. 

4941 You have expressed an opiniOn that III 
splte of the great IIClentme eduratIol) Oll the 
ContlDent, taklDg the manufacture of IrOn aile! 
machlDery, and 1 suppose 1 mlly add steel, Oil the 
whole they are not mferlOr lD England to what 
they are abroad P - I tWnk they are 1l0~ ID
fenor. 

4942. Ml Bazley 1 Have yon found that the 
English workmen aTe less or more skIlled in 
manual dexterity than the French ?-I think 
they are on an equalIty With French and Belgtan 
workmen With regard to the manufacture of iron. 
In machmery and locomotIve and pure mechanical 
work, I should say that the EnglIsh workmen are 
Bupenor 

4943 They are better mechamcs, and equally 
good for IrOIl work?-Yes 

4944 Whatare their wages m both countries? 
-Their wages are much lower ID France 

4945. Mr BTuc,] Do I understand you to say 
that you contemplate two different schools, one 
for the educabon of those who remam long at 
school, and another for the workmg classes?_ 
No, I do not propose anytWng with regard to a 
school for working men. my remarks apphec1 
sunply to the eduC3tlon of managers and the 
better class of workmen, who can defray sOme 
J>art of the expense. 

4946 For the purpose of obtwmng for them a 
bettllr edllC8tIon, you suggest that schools should 
be founded 10 our prmclpa.l centres of manufae.
turing populations. Do yo., belIeve that Leeds 
would subsorIbe lIberally towards the foundation 
of such a school ?-Yes, I t1unk Sl\. We have III 
Leed .. at thlll moment, our new mechanult' mstl
tutlOn OU the pomt of completlon on whIch 

0.72. 

20,000 1. has been expended, and that wollld 
supply the necessary room at once, I beheve 

4947. But m the school that you contemplatll. 
would you make no provISIOn for boarders, from 
a distance ?-No. 

4948 Bnt then the estabhshment would bf/l 
very different from a mechanics' mstItute 1_ 
Yes. 

4949 The mecharucs' mstltute, though It mlgh$ 
snbserve the purposes of a Iughl\f edUcatiOn, is 
also, to a coD81derable e;xtent, lUtended fol' the 
workmg classes, whose tune IS mamly occuplee! 
by manuallahour 1-Y es. I do not tIunk manu
facturers would suhscnbe largely to the buIldmg 
of such an establIshment. 

4950. Do you think, If they had a prospect of 
be10g substautaally asSisted by the Government~ 
that prospect would eV<lke a good deal of hbe
rality ?-Yes, It would 

4951 And then the school, once founded, TOU 
thInk that all, 10 fact, which would be requfred 
wIDch was not paid for hy the puplis would be 
supplIed by Impenal and local fates~-Yes. 

4952. Do you antiCipate much objection 16 the 
applIcation of local rates to the educatlon of what 
may be called the easier classes ?-1 do, Judgmg 
from the opposition that has been made to the 
1Otroducbon of the Free Llblanes Act Ther, 
has been a very strong feelIng evmced against 
that ratlng for educational purposes, and a very: 
strong 0pposluon from the workmg classes them
selves 

4953 On what grounds ?-On the ground that 
they are already suffiCiently burdened, 

4954 They object to any addition to theIr 
fates 7-They object to any additIon to theIr 
rates, they are not ~ufliciently mterested t9 
make that sacnfice 

4955. What lD Leeds is the 8l1lount Qf tltf/l 
rates In the pound sterlIn,g ?-1I! the townill1p of 
Leeds it IS about 88. In tue pound sterlIng 

4956. That lDcludes the poor rate~. does It not 1 
-It does. 

4957 Although your evidence has been mainly: 
directed to the improvement of the educatIon of 
those who are desbned to become manager!!, 
would you Wish to see an improvement U1 the 
opporturuties given for s01entIfic education to the 
worklDg classes 7-Yes, It would be very im
portant to have some simple s01entlfic course 
added to the ordmary mstrucllon m day schools. 

4958 You would anticipate great general ad. 
vantage from such mstructlon?-Yes, I ~hould. 
I have known Instances of our ioremen wIshmg 
to send their sons to get some Simple scienbfic 
education, and they cannot get It, because there 
are no such schools m the dIStrIct 

4959 Lord Fr'derzck Cavendu;h ] You s81d 
that m your class of work your foremen and m ..... 
nager were generally taken from those who had 
been day-labourers ?-Yes, ordmary workmen 

4960. At what age would':QU propose te send 
those who are destined to be foremel) to the new 
eelltral. schooll- I should say, from about 14 
to 16 

4961 Do you thmk sons of the better class of 
'Workmen have generally got suffiCIent preh
rrunary education to benefit by a real scumtmo 
tl'&1lllIlg?-Yes, I thmk they hav!!, those who 
have a dlspo81tlon te go. 

4962. Do tlLe sons of such workmell gellerally 
attend ordmary prunary day schools, or superlOl' 
ones 7-0rdinary pruna1y day schools They 
have ordmary middle-class schools, mecham" 111-
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stituuon schools, and private schools m the rus
tnct, and there they get educatIOn whIch, I tinnIe. 
will qualIfy them to enter on such II course 

4963 How long should you propose they 
Rhould contInue theIr educatIOn from lollears of 
age 1-Not leBS than two years, and should 
prefer three years 

4964 You thmk, generally, theIr parents would 
be ready to sacnnce theIr labour up to 15 or 16 P 
-Yes, many of them are m a pOSItIon to do so 

4965 Do you consIder that It would he ex
pedIentthat the employers of manufacturers them
selves should have more sCIentIfic educauon 1-1 
do. 

4966 Haye you conSIdered the means of sup
l'lymg such an educatIon to them 1-1 look for 
addItIonal sCIentIfic teachmg in the UDlversltIes 

4967. You would not propose that they should 
also attend thIS new centrDl school 1-I thmk 
they would not do so 

4968 You propose that solely for the higher 
classes of our skilled labourers and foreman In 
large works 1- I thmk the nature of such an 
estabhshment would cause only that class to go 
there. 

4969. Cha,rman.l You have an endowed 
grammar school at Leeds, have you not 1-We 
have 

4970 What is the number of the scholars in 
that 8chool1-I do not know. 

4971 It IS a very large school, is it not 1-
Very large_ and f10urJshmg school 

4972 The funds are large 1-Yes 
4973. It IS a classIcal school1-It 18. 

4974 Is any sCIence taught there 1-Yes, there 
is a course of sCIence teachmg there, of whIch I 
have a syllabus; and the master tells me that 
beSIdes these SpeCIal classes, all the boys m the 
school have to go through a COUlse of mstructIon 
on twe sCIentIfic subjects, wmch mtherto have 
been botany, and mechanICS or elementary 
chemIStry, at the optIOn of the parents, they 
have thIS year had pnzes founded for the specIal 
encouragement of those studIes The head 
master reqUIres that every pupil shall go through 
two of the three courses. 

4975 Do you know how long that has been 
the case 1-For some years; the ClaBS of boys 
that go there, are the sons of shopkeepers and 
upper tradesmen, and not tbe class that goes mto 
the workshop, tbey are not the class that would 
ever reach our manufactones 

4976 But IS It not a place for the educatIOn of 
the sons of the propnetors of the smnll mechanIcal 
worktiliops in Leeds 1-1 do not tlnuk that many 
of th~m go there. 

4977 -:r sup:tJOse the propnetors of those works 
generally consIst of two classes, eIther of large 
capItalIsts or men who have rISen frt>m the 
labourIng class 7-Yes -

4978. Mr Ba!J11ll11] Dld I understand you 
to say that you thouglit the Bchool ill Jermyn
street was not a very successful InstItutIon 1-
Yes 

4979 Would you discontInue It, or reform it? 
-I should be sorry to see it dIscontinued nntIl 
somethmg better was estabhshed. 

4980 What reform would you suggest to make 
it more llBeful 1-1 do not thmk It is m the proper 
localIty to enable a large number of pupIls to 
avaIl themselves of the InStructIOn. 

4981. Would not any school ill the provmces 
be at a great dIsadvantage WIth regard to pro-

lessors 1-That we look to the Government to 
supply 

4982. Mr. GrarMS 1 I uuder.tand from you 
that you do not fear tlie competItIon of auy other 
country m regard to locomotIve. 1-1 wIll not sar. 
that. I was speakml\' wIth regard to the e'Cce
lence of the manufacture DB shown in the Parls 
ExhIbitIOn. The competItIon m the manufactul e 
of locomotIves IS very severe at the present 
moment. France IS comretIng successfully ngruust 
England m contracts for RUSBla, two or three 
large contracts have been earned away In open 
competttJon by the French from England. 

4983. Is that generally owmg to theIr bemg 
lower m pnce or the sUJlerlOnty of the manufac
ture 1-lt is owmg to a lower pnce. 

4984. Do you thmk that IS a competItIon whICh 
is likely to mcrease 1-Yes, I do, In that branch 
of the manufacture. 

4985. Do you see any way in whIch it mlght 
be stopped ?-I thInk: the supenor educatIon of 
onr manBg~rs will aeslst us, beeause I see that 
the French have educated theIr men so that they 
are able to acquIre mformatIon eRBlly Ther read 
for themselves lind VlOlt EnglPond, and acqUIre the 
,nformauon winch has been worked out for them 
here, and by that IOstrUctlOD they are able more 
qUlckly to appreCIate the Improvements, and to 
pIck up what IS done here, and use our own 
weapons BgalUst us. 

4986. In RUSSIa do you thlOk that the Germans 
or French, as a rule, carry off large numbers 
of orders 10 competItion WIth us ?-France took 
an order last year for 80 locomotIves at a quarter 
of a mIllion of money, for whICh my father's honse 
among others competed 

4987 DId the Germans compete for that 7-
I have DO doubt they dId. 

4988 Is It your ImpreSSIOn that Franoe, as a 
rule, 18 able to underbId Germany DB well as 
England 10 those competItIons 7-1 would not say 
that 

4989. Is there any other mellDS which occurred 
to avert these results ?-Some of theIr power of 
competItion anses from their having thelr work
men under better control, &. drlI:iculty which has 
been raised by the trades' unIons here With regard 
to adoptmg Improvements, and malung modlfica
tIona 10 working. They have mterfered very 
often WIth EnglIsh manufactures, and the French 
have not got that to contend WIth. 

4990. Do you see any md,catIon in these 
foreIgn countrIes as the work: mcreascs of the 
same evIls which you have now pOInted out WIth 
regard to the English market, extendmg to other 
countnes 1-Yes, I do, French workmen are lesa 
easy to manage thlln they were a few yeara 
iLgo 

4991. ClialTman] Do you find, on the other 
hand, that m consequence of the expenence whIch 
Enghsh workmen have gamed, they are begmnmg 
to be more ready to abandon some of the extreme 
trade rules than they formerly were 7-They have 
suffered very much lately from bad trade, and 
they are at present more amenable, bnt when a 
prosperous time returns I tlnnk the lessons of the 
past wIll be very soon forgotten. 
• 4992 If theIr educatIon were superior, do you 
tlunk the same state of things would anse 7-No 
I tInnk they would be able to understand bettel 
the danger of foreIgn competItIon, and the drlI:i 
cultIes which they raISe the1llS('lves. 

4993. Mr. Beecroft. J Do you thInk the Freuc! 
and German workmen are on a par WIth th. 
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En~hsh workmen ?-I salu that I thought that 
as Iron workers the EnglIsh workmen were on 
an equahty with the Belgian and French work
men. but as mechaDlcs. I have not the least 
hesitatIOn lD saymg that the Enghsh workmen 
are very much superior 

4994 Wages m France and BelgIUm bemg so 
much lower, would not that mtenere with the 
competitIOn between England. France, and Bel
gIUm ;-The wages m the Iron manufacture lD 
BelgIUm are very much lower, and In consequence 
the Belgian manufacturers can undersell the 
EnglIsh makers In neutral markets, and other 
markets beyond our own shores 

4995 In neutral markets we have very bttle 
chance of gettIng orders ?-At the present time 

4996. Mr. AAroyd] In what respect had the 
manager whom you obtamed from France, who 
was a pupil at the Ecole des Arts et Metzers, su
perior sCientlfic attalDments to an Enghsh fore
man of the same standmg?-He was a g()od 
mathematician and a good chemist, he under
stood the theory of mechaDlcs as well as the 
practICe of It, and he was a thorough draughts
man. 

4997. As a metallurgist, I presume he was 
supenor to anyone IOU had 1-As a metallurgist 
he was sUl?enor, an also in ws cheIDlcal know
ledge, which other managers of Ironworks have 
not got. I do not know a slDgle manager of 
Ironworks lD Yorkswre who understands the 
simple elements of chemiStry. 

4998. Those quahficatlons would be of great 
advantage1-Yes, I am speaklDg of the West 
Rldmg of Yorkshire only. 

4999. You spoke of the SCientific education re
qUired for managers as bemg supenor to that 
reqUired for foremen, at what salary would a 
manager be able to send ws son to receive sClen
tlfie education i-A man who was recelVlDg from 
31. upwards, very few receive less. 

5000 What would be your wages to the fore
men ?-The wages of the foremen would be 50 s. 
to 608. a week, but there IS no regular scale. 

5001. Then the education for foremen you 

might e8.Slly get lD connection with the local 
sCience classes, perhaps ?-No, I do not thlDk so 

5002. You were also alludmg to II local rating, 
as fnrmshmg the means of support for those 
schools. you have a very large mechaniCS' mstl
tutlOn lD Leeds, and the funds are supplied by' 
local subscnptlon, are they not?-Yes, by the 
subscriptIons of the members 

5003 You ncver had much difficulty in raIsing 
the funds you reqUlre, independently of rating? 
-No,none. 

5004 You have a school of art m Leeds, and 
70U have been able to raIse the reqUlred funds 
m some way or other 1-There has been a diffi
culty 

5005 '].'he support has heen rather scanty ,
Yes 

5006 ChaIrman] Is there anything furthe~ 
that you would like to add to your eVidence ?......: 
Yes, With regard to my opmlon of the educatIOn 
of 00 anagers. I had a conversatIon With Mr 
Ramsbottom, who IS the cwef locomotIve engI
neer of the London and N orth Western RaIlway, 
he IS at the head of many thousands of workmen, 
he comCIdes With me lD the opmlOn I have ex
pressed as to the educatIOn of managers, and also 
With reference to the fact that It IS not speCially 
the want of education lD the rank and file of the 
workmen which retards BntIsh manufacturmg 
lDdustry 

5007 The education of the rank and :file of 
the workmen among mechaDlcs lD England?
Yes 

5008. Mr Potter] Of your own class of work, 
you mean ?-Yes. 

5009 Mr Akroyd] You have found the edu, 
cation of Belgian worlanen not supenor, but 
very far from It to that of Enghsh workmen?
I have. 

5010. Do you mean by that that theIr know
ledge was mfenor lD SCience, or lD readmg, 
wntIDg, and anthmetIc ?-In elementary know
ledge 

5011. In SCIence there IS no superionty?
No. 

Mr. HENRY H. SALES, was called lD, and Examined. 

5012. Cllalrman 1 You are the Agent of the 
Y orkswre U Dlon or MechaDlcs' Institutes, I be
lieve?-I am. 

6013 And as such, you are acqualDted With 
the state of the elementary educatIon lD sCience 
lD YorkshIre ?-I am. 

5014. How many mechaDlcs' institutes are 
there lD the UDlon ?-One hundred and twenty
two. 

6015 Is it the case that m the majorIty of 
those Institutions there are any classes for 
teachin~ sCience ?-In the majority of those lD
sututlom there are no classes for teachmg 
sOlence 

5016. Can you state to the Committee m how 
many of those mstitutLons there are classes for 
teachID~ sCienoe ?-There are only 16 sCIence 
classes lD the whole of Yorkshlre, and a few 
are 81mply sCienoe classes unconnected with lD
stItutions 

6017. But they are oonnected with the SCience 
and Art Deparbnent of South Kensmgton, I sup
pose ?-Yes. 

5018. When you speak of sCIence classes, do 
you mean sCience schools, some of wWch may 

072. 

comprIse more than one class, or, absolutely, 
that there are only 16 SCIence classes lD York
shIre ?-There are 16 places lD Y orkswre lD 
which there ue sCience classes lD connectIon With 
the Department of SCience and Art. 

5019 In some of those places I suppose there 
are several classes?-Yes 

5020 Can you state what are the subjects of 
lDstructlon m those schools and classes ?-Almost 
wlthout'exceptlon, cheIDlstry 

5021. I suppose, With lew exceptIOns, lDOl'< 
gaDlO chemiStry ?-Both orgaDlc and lDorgaDlC 
chemIStry. 

5022 But IS It not the case that most of the 
ch6IDlStry classes are lD inorgaDlc cheIDlstry t
It IS so 

5023 Can you state how many classes there 
are lD mechaD.lCal drawmg ?-I do not know of 
the eXIStence of any sCience classes for teachmg 
mechamcal and machlDe drawmg. 

5024. Are you ac9,uamted With the classes in 
mechamcal drawmg lD art schools?-Yes 
• 5025. Do you Know whether they resemble, 
m their general scope, the classes 1D the sCience 
schools 1-The art-master at Leeds presents can-
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M,. dldates for eXalDlnatlOn In science successfully, 
11 B •• q,.ru although he IS not a recogrused teacher of me

chamcal drawlDg in connectioll with the Smence 
AI Jane Department, but IS cerllfied by the Art Depart-
lB6S. ment. Three certificates for profiCiency m m .... 

chine dra1Vmg are held my masters In the Leeds 
School of Art, but although they teach the subo
ject, and thell' pU'piis take high posItIons In the 
sCience examinations, and by so domg become 
themselves s(.!ence teachers, the art mlUlters are 
unrecogDlsed by the department. 

by the managers of many educational inst1t11tions 
to the Government scheme The second cause. 
I dunk, 18 the scarcity of duly qualIfied sCienoe 
teachers. Durmg the past year I have had several 
apphcatIons from inetltutlons to recommend them 
scIence teachers, but we have had none to 
recommend, there IS only one teacher who 
devotee a great portion of his time to 8C1ence 
teachIng. I must add another most important 
cause, namely, the mdlfFerence of the work
mg population to mtellectllal PUrsUItS. I wdl 
<Iuote from the report of the Mtddlesborough 
Mechanlcs'InstItute "Only one member applied 
to JOID the chemIcal class In October, 80 that for 
the present thIS valuable class has to be discon
tInued, a cIrcumstance not very credItable to the 
youn~ men of thIS town, where a knowledge of 
chell1lBtry IS of 8uch great value." Then, from 
my notes of a conversatIon WIth the commIttee 

6026. Are you able to state how many cllUlses 
there are In Yorkshire in art schools In whIch 
mechamcal drawmg Is tanght ?-There are BIX 
art schools In Yorkshire, in each of which mecha
nical draWIng IS taught 

5027 Then the entire number of classes in 
Yorkshire connected With the Smence and Art De
partment, In which mechanIcal (Irawing is taught, 
IS SLl[ 1-1 beheve so 

5028 How many classes are there in 1Vhich 
theoretIcal or applied mechanIcs, or both, are 
taught ?-1 am not aware of any. 

5029 Are there any classes m YorkshIre in 
which bUIlding constructIon is taught ?-None, 
apart from those m the schools of art to which J 
have already referred 

5030 And In metallurgy or mining, are there 
any classes ?-None 

5031 I beheve there is a navIgatIon school at 
Hull, in whIch steam IS taught?-Yes 

5032 Is there any other school In which the 
theory of the steam-englDe 18 taught ?-I aID not 
aware orany 

6033 Do you know the NavigatIon School at 
Bull?-That belDg a speCIal scliool, it does not 
come under my cogmzBnce to viSIt it, and I have 
only seen It. 

5034 You would 6ay that the mstruction in 
science, ID connectIon with the Science and Art 
Department m YorkshIre, IS extremely sCBnty1-
I do say so. 

5035 Is there any other IDstrucoon m SCience, 
m YorlrshlTe, of a sundar character not in connec
tIOn WIth the SCIence and Art Department 1-
There are classes estabhshed at the PhilosophIcal 
SocIety at Bradford. I WIll <Iuote from a letter 
sent me by Mr LOUIS C. Mlall, the curator of 
that society " The success of the chemical class 
has been quIte une:tpected I beheve we could 
IDcrease the attendance mddinttely If we had 
more "'pace, The geolOgIcal class nses the fos
sils, mlDeraIs, diagrams, mlcroscope, &c., of the 
socIety's museum .All the classes are mollt sue-
cessful, bemg well attended by the young people 
of Bradford" 

5036. Is that the only institutIOn not in con
nectIon WIth South KenBlugton, m which BClence 
18 taught m Y orksMre, to your Irnowl~dge?
Apart from a few private schools It IS. 

5031 You are aware, no doubt, that the num
ber of SClenCe classes, m Lancash1l'e, 18 conBlder
able 1-1 aID 

5038 You are aware also that in the metro
polIS, and more espec!ally m the neIghbourhood 0£' 
the metropol1S, there are SCIence classes attended 
by a very great nUlDber of puplls?~I am. 

of the Wake6eld MeohanlCs' Institllte, Wakefield: 
" Artisans would be very lukewarm in the pUlSmt 
of techDlcal educatIOn. They are unable to c~ 
on theIr education owin~ to thell' defiCIency ofprI
mary education." I bnng these two thmgs lo~ 
ward because they express my own views founded 
upon an extensIve experIence, that there 18 
great lukewarmness on the part of the labourmg 
popuJaoon of Yorkshire, which I attnbute to the 
defective state of pnmary education 

6040. Bnt the 8C1ence cl1>88e8 are aVRIl able to 
persons above the grade of the manual labour 
populatIon ?-For the purposes of tUition but not 
reCipIents of State ald. 

5041. Yon are In thIS positlOn, that there are 
no teachers for those who mIght be WIlling to be 
taught, because those upon whose acquU'emente 
they would receive the Government grant arE 
unprepared to re<lelve the educatIon ofFered1-1 
should hke the latter remark to be re~arded 813 
now refemng to the past. I believe if SCIened 
classes were estabhshed throughouf tbe length 
and breadth of Y orkshlre, far greater result!! 
w<YUld be obtamed than have been obtained 
hItherto, but I attrlbute thIS 88 one of the cause! 
that have led to the non-estabhehment of sCienCE 
classes lD YorkshIre 

5042 Then there would be a oertalO degreE 
of risk attendmg the establishment of classes, 
because the teachers WIsh to be assured of a 
remuneration which from past expenence the, 
would scarcely be entItled to ell:pect?~l do no1 
thlDk there would be any nsk In the Introduc
tIon of science teaching to & great extent. ThE 
payments of the SCIence and Art Department, find 
the fees of the I'npLls would be enough to remu. 
nerate the teachers if a well arranged Bchems 
'!Vas placed before the managers. 

5043 Then, lD fact, there are perSCDS prepare<! 
to engage llCience teachers, and they caDDot find 
quaWied perscDll ?-That 18 the case; at dul 
tune there are fOUl' classes ready for teachers 
The Yorkshire Board of EducatIon, of wInch 1 
am honorary secretary, have under con8lderatlO[ 
the introductIon of teachers into Yorkshire If WE 
cannot' get natIve talent for that purpose. 

5044. You ate takmg steps to introdUCE 
science teachers from other localities 1-Yes. 

6045. Do you think any difficulty will artSE 
in findIng teachers elsewhere ?-That remains u 
be seen, but we thmk, on eligible ternlS, WE 
shall be able to draw teachers from otheJ 

5039 To what do you attn6ute the absence to 
any great extent of sllmlar classes m Yorkshire 1 
-To my JIDDd there are three causes: first, the 
strong opPoSItion which has eXISted on the part 
of promment educationists to State IUd; and the 
eft'ects of that OppoS1t1OD still remaJD. and are 
seen in ,the apathy and indrll"erence manifested 

P~6. That is to Bay that till! localities woulc 
supplement, by sOme guarantee or eome saIag; 
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the payment from pupils and the payment on 
results by the State 1-It IS proposed that the 
mstitutIon should proVide a room, fire, and light, 
and gUOlmntee a certain number of pupils for the 
class, the teacher to take the receipts from the 
class. 

5047. And In that way you hope to succeed i' 
-Yea. 

5048. Is there any method which ooours to 
you by whI~h the State D1l~ht render you. further 
I188lstance tban that w hIoh IS DOW offered, wlthR 
out InjustIce to the ratepayers?- I am opposed to 
the present restnctl01lll of the departInent respect
in~ the class of people for whom payments for 
'Clence instruction .hould be made. There IS a 
strong feelIng prevailing In the DUnds of the 
manufacturers of Y orkshlte that they are called 
upon to pay for the SCientific education of the 
mtchanw and artisan, but that the teacher re
ceives no payment for the Instruction which lit 
given to the sons of manufacturers, and foremen., 

5049 That IS to say that they pay In two ways;: 
first of all through the tues, and also by sub
scriptIOn ?-Yea, aDd they must pay higher fees to 
the class. 

6050. And in addition to that they must Incur 
some responslblhty or pay some subscnptlOn to
wards the school ?-Genem1ly they are soliCited 
to do BO. 

5051. In return for which they get JlO ad
vantage?-They get the advantage of the sc~ 
entilic teachmg after haVIng paId double for it. 

6052 Do you thInk any modificatIOn IS re
qUired In the constitutionofmechan1CBInetJ.tutions, 
111 order that sCience classes might be more ex
tensively estabhshed In YorkshIre?-The me
chaUlcs' Institutions have gone away from the 
purposes for which tI,ey were established, but 
they are now returnIng til those purposes, and for 
the work of elementary BC1ence teachmg, I be
heve, mecharucs' mstltutions are fully qualified, 
and could be easily adapted for the purpose of' 
teachIng the rank and file of the working 
classes 

5053. Aid is gIven by the State to primary 
schools 1-Yes 

6054. And the teachmg of art. is paid for in 
those schools on results ?-Yes. 

6055. Do you believe it would be possible to 
introduce the teachmg of sCience lOto our pri
mary schools ?-I think It IS not only pOSSible, 
but that It 18 absolutely nccessary, not ouly 1U 

the Interest of SCience, but also In the I1lterest 
of primary education Itself. I have recently con
sulted a large number of the pnnClpal masters of 
primary schools m London and other parts of 
England; and their unanimous oplDlon is that 
the workIng of the ReVised Code IS now pro
dUCIng merely mechaDlcal results, and that therl! 
is an absence of that mtelligence In the schools 
whIoh formerly existed in them, I believe that 
If you introduce elementary sCience on the slime 
or a similar b&SlS to that upon which you have 
introduced art Into the primary schools, you will 
r&1Se the standard of Intelligence thermn, and that 
the children will acquire even readmg, writing, 
and arlthmetio with greater facility, while the 
teachers themselves will leel more mterested in 
theIr work. 

6056. You are now speakmg of chfldren who 
remam at school until they are 13 or 14 years old? 
-Yes. 

1i051. But With regard to adult olasses, ar& 
there any restI'lctJ.ons betlldes the one which 

0.72. 

applies to SOCial status that stand in the way of 
~ood results ?-The abseuce of sCience teachers 
IS a great bar to the development of SCiencE! 
classes, and also the Inability of sCience teachers 
to Impart the knowledge which they themselves 
possess, by which I tnean that sCIence teachers ara 
not traIned In the art of'teachIng, although theY' 
may be sound sClentIfie men themselves I could' 
illustrate what I aln sayIng bY' Cases whI~h t 
should not like to brIng before the Comnuttee' 
by name, though I I\m basmg my remarks tlpolt 
snch cases, Jl&mely, instancell ill which the 
teachers, though men of high scientIfic attaIn~ 
menta do not possess the art of teachIng. 

6058 But you are aware that the teachmg of 
sCience has been lntroduced into' some of our 
tralUlng schools for teachers ?~ Yes. 

5059. And that you w0uld de8lte to see don6' 
m all tralnlDg school .. , would you?~ Y ell, most 
decidedly 

5060 Now, many children haVing left Bchool 
at a very early age, With a very Imperfect educ&-

• tIon, afterwards attend mght schools and haVln~ 
got the rudllDents of elementary educatloll there, 
they might go forward mto sCIence schools?
Yes 

5061. Are there any resmctlona with regard 
to payment on resulta Itt night schools, whiclf 
are, In YOU1' OPIDlOll, an impediment to thett use" 
fulne .. ?-Most deCidedly, the present mlnuteEl 
of the department at Whitehall are actmg very 
mJurlollsly to classes 011 all kInds beIng eeta>
bhshed ID our mechanic&' Institutions The til'" 
strICtlng of payment fot nIght classes to" thos8 
classes which are held in connection Wid daY' 
schools IS very InJUrious ~ In many places, Bmg~ 
ley, near Skipton, oceurs f.o me as an mstance, 
the managers are most anXioutr to promote classelll 
m thett mstltUtlOn, but the Church and the Non
couformlsts have opened eveUlng classes, and dIl'8< 
able to secure the serViCes of lnore hIghly efficienfl 
teachers, because they receIve payment from th8 
Govel'Jlment, while the mechanics' mstItutlons# 
whlch has other advantages, and which would 
naturally draw pupils to It, does not do so, he-
Cause 1t ('annot compete With State-aided classeEl 
outside. ' 

5062. You would hke to extend ald to secular 
lllght classes? ~ Yes, a. mInute extending the> 
present conditIOns to Ulght elassei would ma-
tenally benefit mecharucs' mstltntio!l8y and would! 
have Its efFeot on SCience classes 

5063 But Inasmu.-:h as mecha.mcs' institutIOns 
are secular InetJ.tutions and not denOmInatiOnal 
institutions, that would mvolve the prInCiple 011 
giVing aId to secular schools so far at! nIght 
schoolS' are aoncerned ?~In the present State,. 
,"ded Jllght schools, nn examination is made re
specting religiOUS teaching In fact Ulght 8chool~t 
as dlstJ.ngmshed from day schools, m every respectJ 
saving the bwlding in which they are- held, are 
secular schooJa. 

6064 WIth regard to sClentm0' education, de) 
you think 11 deSirable that State rod shonld btl 
IllDlted to elementary science classes, 0r would 
you ask the Stste In any way to enoourage supe
flOI' schools or sCience In the ptovincea ?~l would 
ask the State to supply a portion of the fundll 
that would he necessary to establish and malUtauI 
industrIal colleges m the proVInces, not: dcpeDd .. 
inp: entirely upon local eft'ort. 

6066. But, on the other hand. yo1l would not 
have the Government go doWll. of It$' 0'WD metll 
motion mto the proVInces to establIsh the sohools , 

113 -I think 

M,. 
H 1l. Sate 

11 Jane 
1868. 



Mr. 
H. H Sal •• 

11 June 
1868. 

254 HINUTES OF EVIDENCE TAKEN BEFORE THE 

-I think the State should IUd those chstncts only 
wruch showed an mterest m the subject, and which 
were ready to eatabhah mduatnal colleges them
selves 

5066 Mr. Bruce J You accounted for the su
penor success of Selene#) classes m Y orksrure as 
compared with Lancashtre by threll reasons. one 
of them was the indIfference of the monual
labour populatlon, which you connected wIth 
defecove pntnary educatlon; have you any rea
son to thmk that pnmary education flourishes 
less in the West Rldmg of Y orkshtre than It does 
in Lancasrure 1-1 am not m a position to com
pare the two countles, but the standard In 
Yorkshire IS very low. 

5067. Wonld you argue that the aupenor 
success of SCIence classes m Lancashtrll was 
owmg to their havmg a better elementary educa
tlon there 1-1 tlnnk the LancashIre people are 
more anXIous for educatlon than the Y orkshtre 
people. 

5068 Do you mean that the Lancasrure 
people are, as a race, more mtellectual than the 
Yorkshtre people, or that they have had better 
advantages ?-I thmk that thetr occupatlolls re
qutre greater exercise of mtelbgence 

5069 But surely a great number of your occu
pations in Y orkshtre are those whIch develope 
thought and talent?-We have a great deal of 
the woollen and shoddy trade m Y orkshtre 

5070 But surely, at Sheffield and Leeds, 
there are a great number of trades wlneh reqUIre 
the exerCIse of conSiderable mechamcal m~e
nUlty?-At Sheffield, I find that the work whIch 
should proceed from knowledge of smence 18 done 
by rule of thumb. The father has taught the 
son, from generatJon to generatIOn, no sCientific 
pnnclple bemg thought of m doing the work. I 
~IUD quote from my note-book of mfonnatlon 
gIven me by the managers of the Sheffield Me
chamcs' Insotutlon. "The workmg man cares 
notrung about technical education m the manu
facture of bronzes, he knows nothmg of the 
sclentlfic composItIon of the electnc bath, all IS 
left to chance. The apathy respeotlng BClentJ1i.c 
teachmg 18 nllt due to want of money but want 
of intelhgence " 

5071. You spoke of the opposltlon or mdiffer
ence of employers to educatlon, assIsted bl' the 
State, bnt that feehng 18 subsl(lmg In Y ork
shtre, IS It not ?-It IS. 

5072 And we may look forward to the proba
bility of Its growmg sttliless ?-Yes. 

5073. Your tlnrd reason was the scarCity of 
science teachers are you able to say whether 
that IS pecuItar to Y orkshtre, or 18 It felt In other 
places?-Through the efforts of Str James Kay 
Shuttleworth, In the East Laneashtre Umon, 
Itinerant teachers were engaged. It 1& to rus 
efforts that the great success of sCience classes In 

Lancashtre IS due. J quote the follOWIng from a 
letter to me from Mr Shore, the organtZmg master 
of the East Lancashtre Umon: .. Burnley and 
thlS chstrlCt possessed an orgamzatlon for InStruc
tlon m sCIence even before the Science Minute of 
1859 was passed. The East Lancashtre Umon 
has bad an orgamzation for sclentlfic Instrucoon 
not possessed by any other part of the county, 
and no mcoDBlderable amount of the total results 
have been produced in thlS dlStnct." 

5074 Are you aware that there are several 
towns in Lancasrure, by no means towns of the 
first class, wruch have three, four, five, or 81X 
separate SCience classes ?-Yes. 

5075. And all taught by separate scientific 
teachers ?-Yes. 

5076. There, therefore, does not appear to be 
any~ scarcIty of science teachere m Lancashtre' 
l.....No 

5077 Then It is not clear to my mmd wh, 
there should be any speCial scarcity In Y orkslure, 
perbaps you can explain that P-I can explatn 11 
generally only by the Indifference which has been 
shown to the state of education 1n Yorkshtre, and 
also from the circumstance that the matter hili 
not been put before the pubhc In the way In 
wruch it has beeu put beforo them In Lanca.
srure 

5078 In Bradford, I think, you sald there 
was a very remarkable success In the classes of thE 
Phtlosoplncal SocIety 1-Yes. 

5079. Those classes bemg very slmuar to thE 
BClence classes connected WIth the State 1-Yes 
m all respects; but I beheve that the pupils are 
of a higher SOCIal grade than those that are con· 
templated by the sCience mmutes. 

5080. Do you tlnnk that at Bradford the 
smence classes as we generally understand them, 
would not have the same success 1-The volun 
tary system stlll prevrols to a larger extent it 
Bradford. 

5081 I think you also slated that one reasor 
why science classes dId not flourIsh, was, tha1 
there was felt In YorkshIre a dl8satlsfactlon a1 
the payment of a hIgher fee for those who well 
not Included In the rather WIde defimtlOn of thE 
word artlsan?-Yes 

5082 But what IS the payment made by thOSE 
on whose account no payment would be made bJ 
the State 1-.A.t Leeds Mecharucs' Institution thc 
payment made by the PUPUIS, In elementary che 
IDlBtry, II 15 •• per seSSIon, or 11. 11 per sessIon 
exclUSive of matenal, for one lesson weekly 

5083 That IS a payment for the class on whosc 
account no payment would be made by the Statel 
-Yes. 

5084 Is that a rate of payment wruch falls 
very senously npon the classes above the artisan 
class, bearm~ m mmd the very hberal mter
pretatlon which IS put on the word arUSaD by 
the MInutes of CounCIl ?-The hard-and-fast Ime, 
although It IS hberally Interpreted, sbuts out Jnst 
that class from the reCIpIents of State IUd whom 
we destre to benefit, I mean the chudren of fore
men, and men of that stamp. JD the receIpt of 
2001 or 1501 a-year, whose chtldren It IS most 
destrable we should get hold of. and we do, In fact, 
feel a dtfficulty on that account 

5085. The paymg of even that small sum 
creates a dtfficulty?-It IS paYing m two way. 

5086. You would admt that It wonld be the 
introduction of qUlte a ne", pnnClple If the Go
vernment were to make payment on behalf of a 
class hlgher than those wbom we usually define 
as the workIng elasses?-Yes. I am not now 
advocating the pnnClple as & principle, but only 
as a necessIty for the lDIUDtenance of the SCIence 
classes. 

5087. ChaIrman] You want to remove a num
ber of small obstacles out of the way, wruch 
together create a conmderable hmdrance ?-Ex
actly. 

5088 Mr. Bruce] You stated that the even
ing schools, In conneotton wltb mechamca' JDstltu,.. 
tiOna, suffered from the fact that the, were not 
admttted tq State rod under the ReVlSCld Code 1 
-Yes. 

5089. Would 
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5089 Would you generally give assIStance to 
all schools of any description, however they were 
tauuht, uJlon a mere bare payment by results ? 
-I would not req1lll'e that schools should be 
under any particular set of managers, and I thInk 
the r.ayment should be made, .. respective of the 
loea Ity m wInch they were held. 

5090. But the questIOn really arises on the 
fact, that the State dechnes to make any payment 
except to certtficated masters, does It not?
I do not ask that the restriction With regard to 
certificated masters should be removed, I ask 
that the restrIction refusm~ to recognise classes 
held many mstitutlOn wllere there 18 no day 
school should be removed. 

5091 You do not prol?ose to extend the aid to 
schools taught by uncertificated masters ?-No. 

6092 Mr. Potter ] You compaled the York
shire population somewhat unfavourably WIth 
Lancashire, 1 thmk ?-I was only comparmg my 
own Impression from my mtercourse WIth the 
population of the two countles 

5093. You are aware that the wages In Lan
cashIre are conSiderably hIgher than they are In 
YorkshIre I-Yes. 

5094 Chairman 1 Have you conSidered the 
MInutes of CounClf, whICh offers scholarslups of 
5 1, 10 1, and 25 I, In connectlon With grants 
from the localitles?-Yes 

5095 Have those mmutes been avatled of to 
any extent In Yorkslure?-The YorkslureBoard 
propose to offer three scholarslups of 50 I , but 
my own opllllon 18, that that will affect very 
lIttle the question of the sClentJ.nc education of 
the county, and that there will not be any very 
appreCiable mcrease In the number of sCience 
puptls, It IS, however, a step m the right direc
tion, wluch we have all cordially approved of 

5096. W,th regard to the condition attached Mr 
to !'he 101. scholal'llhlp, that the pupil should re- H. H Sale. 
moun m an elementary school, do you approve --
of that conditIon ?-N ot unless the standard of 11 8~8ne 
educatJ.on 10 the elementary school IS Imi>roved. 1. 

5097. With regard to the mmute of February 
of last year, abollslung examInatIons for teachers 
10 SCience classes, what IS your opmlon of the 
probable results of that mInute 1-1 do not approve 
of It. 

5098 For what reason do you dlStl.pprove of 
It ?-The regulation admlttmg a person as master 
who passes the second class, to Bome extent 10-

fiuences those who are already teachers, and the 
Dllllute has had a very preJudicl8.l. effect upon 
them. 

5099. You mean that qualIfied masters have 
conSidered themselves to be degraded by the ad
mISSIOn of mere pupIls to the status of SCIence 
teachers 1-1 do Moreover, the regulatIon IS 
most unsound 10 prlOclple .A candidate who 
succeeds 10 obtammg a p'osltlon 10 the second 
class 18 not thereby qualiJied to teach a sCience 
class .A teacher must have a vast amount of 
knowledge of Ius subject beyond that he IS re
qUIred to teach, espeCially 10 sCienttfic matters, 
otherWIse hIS IOStruCtlon will 10 many cases be 
not only unsound but 1?0SItively ;prejUdicIal 

5100. Mr Bagnall.J You thmk It very llU

portant that sCIentIfic education should be mtro
duced mto prlIl1ar,Y schools; how would you 
begm to mtroduce It?-By a MInute of CouncIl, 
req1lll'mg the subject to be taught. 

5101 You would beglO by maklOg It part of 
the req1lll'ement, preVIOUS to the jI.'lVmg a certtfi
cate to a master, that he should be quahfied to 
gtve such sCIentific mstructlOn m the school?
Certamly. 
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Mr. Powell. 
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BERNHARD SAMUELSON, ESQ, IN THE CHAIIl. 

MR. JOHN WA'IT8, PRo D., called In; 1Uld Examined. 

1>102 ChazrmanJ You are a Doctor of 
Philosophy of the Uwverslty ,of GelsBen, I 
belIeve 1-1 am. 

5103 You have for a long time taken an 
interest m matters connecte<f 'WIth educatIOn, 
have ,ou not?-Yes, for 35 yearl\. 

51 04 Your connection has been chiefly 'WIth 
mechaniCS' InstItntes, I beheve 1-1n a great 
measure WIth mechanics' instItntes, but I spent 
about 14 years in the agitation for th Tepeal of 
the taxes on knowledge, includmg the advertIse
ment duty, stamp duty on newspapere and the 
elI:ClSe on paper. I was for about five years con
nected With the National Pubhc School ASSOCIa
tion which was commenced In Mancbester for the 
estabhshment of a secular system of lDBtructlon, 
and I was examIned in tillS House on that matter 
lD 1853 I have been connected With mechanics' 
lDStItuteS for 35 years I commenced with the 
instItute at Coventry, J was afterwards a member 
of the Glasgow, and latterly of the Manchester, 
InstItute. 

5105 At present you are secretary of the com
mittee for the~extenslon of Owens' College, are 
younot?-Yes 

5106 You are also a member of the committee 
conductIng the afl'lurs of the LanclUllnre Uwon of 
Mechawcs' InstItutes, I beheve ?-1 am, lD my 
early rela1:J.ons WIth mechamcs' lDstItuteS, I saw 
and lIstened to the desultory lectures on SCience, 
winch were then common When I got to the 
Glasgow InstItute I hstened there to consecutIve 
lectures by the professors of the AndersOUlsn 
U Ulverslty on chemIstry and on natural pbilo
sophy, and from that tIme I made up my mlDd as 
to what a mecbamcs' lDS1:J.tute ought to be, and 
concluded that, although desultory lectu7es mIght 
now and then eXCIte wonder, and, where there 
WlUl a peculIar aptuess, stamulate the student, that 
notlnng less trum consecu1:J.ve teaclnng would be 
permanently benefiCIal to any great extent. 

5107 That View you have endeavoured to 
carry out In the Mechamcs' InstItutes 1U Union 
lD Lancaslnre and Cheslnre, have you not?
Yes; before I was conneeted with the Umon of 
Insbtutes, It was condncted lD a very desultory 
manner, and, lUl soon lUl the excIse on paper wasre
pealed, eo as to allow me to adopt another hobby, I 
went lDto tins U Ulon WIth a determmatIon to make 
it much more useful than It bad been Intherto 

5108 What has been your plan of proceedmg ? 
-At that tame the Government SClence depart-

ment was very httla known, and it occurred to ml 
(and I Introduced the ltIatter to my oolleaguea) thai 
If we could get the loan from the Science Dep"rt 
ment of Mr. Buckmaster, we ml~ht by USlOg hiD 
for lectures, three, fonr, 01' five tImes a week, an!. 
followlOg hIm np by our OWD VlsitInp: agent, Mr. 
Lawton, get a conSIderable number ot science 
classes estabhshed. My plea to my colleagues, 
and to the instItutes whIch I went to from tame 
10 tIme at thell' annual meetmgs and SOlTeeS, was: 
" Here is an ofl'er on the part of the Government, 
by "Which yen may get acienbllo instruction for 
nothlDg, for the Government payment on results 
'WIll In most cases satIsfy the teachers, 80 that you 
have nothing to do but to eet up the c1aeeee and 
reap the benefit." 

5109. In wbat year was that 1-lt would be 
1864, before we got practically to work. In 1861 
and 1863 was the agItatIon. 

5110. That is to eay four years after th 
IDlnutee were first 18sued 1-Yes 

5111. But the system of payment on reeul 
lD respect of those classes, IS bmlted to worklng 
people and p?or scholars, 18 It not 1-Yes. 

5112. Do you find that the working men bave 
generally receIved a suffiCIent elementsry educ,... 
tIon to enable them to avau themselves of these 
classes?-No, I may state that the Umon of 
Institutes IS composed of a preSIdent, Vice-preSI
dents, counCIl, and delegates, the Vlce-presi-, 
dents pay each two gnineas a year, and this IS the 
mam fund on wblch we work. The delegatee 
from the lDStltutee once a year elect tbe counCIl; , 
the councu employs a vl81tmg all:ent, Mr Lawton~1 
IS the present agent. The dut), of the agent is 
to go round to the dtfl'erent mst1tutes, and w 
have abont 123 of them 10 nnton 10 LanClUlhlre an 1 
Cheshxre; hIS task 'S to confer WIth the dIrectors, 
to eX&mlDe the classes, to consult with the' 
teachere, and to 10duce the 10stItUtes to put 
themselves in connectlon WIth tlte SOCIety of 
Arts, and also to get Government scIence c18sses/ 
estabhsbed. And thIS latter task has to be done,l 
first, by mduClng tbe ilirectors to conSIder the 
tlnng, then by lookmg about to find what quabfied 
teachers there are 10 the netghbourhood, then to 
induce men who would otherWIse be qnalIfied to 
get certificates, or to arrange so as to send quahfied 
teachers from Manchesterfor tbe epectalmee1:J.ngsof 
tbe clasBel\. Then tbe U won of Ins1:J.tntes conducte 
every year three eX&mlDatlons, first, an elemen
tary exanunatIon on paperssupphed by the Soctety 

of 
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of Arts-, but wIth local exammers The elemen
tary vass must be m two subjects, and as each 
eXamlner has only one subject, no certIficate can 
be glven by one exammer, and therefore we 
secure absolute faarness III the awards 

5113 What are the elementary subjects of ex
ammatIon m connection wIth the SocIety of Arts? 
- TblS IS not" SOCiety of Arts' examInation, the 
papers are supphed through the SoCIety of Arts, 
but the exammatIon depends wholly on ourselves 
The subjects are readmg, wntmg, history, bIble 
history, geoglaphy, anthmetlc, and most of the 
ordmary elementary subjects winch are common 
at the prunary schools The second exammatlon 
is the SOCiety of Arts' final exammatIon, where 
the papers are Ieturned to London for the awards. 
The third IS the Government SCIence exammatIon, 
where also the ~papers are returned to London 
for the awards Then, m adwtIon to these eXaml
natIOns, the U mon of Institutes glves vanous 

JlpecIal pnzes supphed by donors who are prInci
pally found among our Vice-preSIdents The 
speCIal pnzes are for free-hand drawmg and for 
mechamcal drawmg m a speCified departlDent. 
For mstance, a donor names a machme winch he 
reqUlres to be drawn to scale Third, calcula,. 
tIons m connection WIth carwng, splnnmg, and 
weavmg, sometimes called Mdl anthmetIc, 
fourth, bIography from Enghsh Instory, fifth, 
SOCial economy, SIXth, phonography, seventh, 
essays on economical subjects. The economIcal 
essays of last year would be a faar speclII1en. 
A. The effects of good and bad home and foreIgn 
harvests of corn on the trade and commerce of the 
Umted KIngdom, and tne mowficatIons produced 
thereon in the cotton distriCts by good or bad 
harvests of cotton B The best apphcatIon of 
the prInCiple of co-operatIon to the arts of pro
puctIon. C. The pnnCIpal causes of disagree
ment between employers and employed, and the 
best means of preventIon and of aawcable -adJust
ment. Arrangements are now bemg made to 
~ive exlnbitlOns, to be held at Owens' College, 
In connectIon With the U mon of Institutes. The 
progress of the uruon I will glve m figures. In 
the elementary exaaomatIons m 1864 we Issued 
72 certificates, m 1865 we Issued 171 certificates, 
in 1866 we Issued 373 certificates, m 1867 we 
18sued 477, and m 1868 we Issued 588 We have 
exammed mto the jlnmary mstructlon of those 
pupIls who have taken the certificates, and the 
average time of attendance at day-school 18 three 
years, but It vanes from an mdefimte time up to 
12 years, and the total number who presented 
themselves for the exammatlon m the present 
year was 1,335, so that there are 747 faalures lD 
tillS .elementary examination as compared With 
588 pnzes, whIch shows the state of elementary 
instl uctIon. In the SOCiety of Arts' exaaomatlons 
~e certificates were, m 1864,247, in 1805,281, 
In 1866, 272, m 1867, 379; and lD 1868,414. 
In the Government SCience classes exammatlons 
the certificates lssued were, m 1864, 518, In 
1865, 786, 1D 1866, 633, and m 1867, 1,019. 
The 1868 returns are not yet out. I may here 
remark that the fallmg off m 1866 was conse
quent lD a great measure upon a lIttle IDlSunder
standml; amonl!' the offiCials of the Manchester 
!Uechanlcs' Institutes, winch is one of the large 
mstitutions, and in the Government SCIence 
~lasses, partIally from the velY great actIVity 
JUst then of the cahco-pnntmg trade, winch ab
solutely prevented the students from givmg a 
proper nwnber of attendance!. 

0.72. 

5114 By mlsunderstanwng, do you mean a 
false comvrehenslon of what was reqUIred, or a 
little mction, a mIsunderstanding among the om
clals themselves ?-A lIttle fnctlon among the. 
officlals only 

5115 Can you state the numbers who sat for 
cxammatIon m 1867 m connectIon With the 
HC1~nce and .Art Department, o,nd the numbers 
who sat for exammatIon m 1868?- I can gIve 
the numbers under lDStruction m Lancashire and 
Cheshire They were m 1867, 2,159, and In 
1868, 2,769, showlDg an mcrcase of over 700. 
Then, lD one departlDent, geometrical drawmg, 
in Lancaslnre and Cheshire we have 1,388 under 
lDstruction. I thmk the whole of England lS 
2,846 

5116 So that you have nearly half of the 
whole? - Yes, and m mechaDlcal drawmg we 
have 1,344. 

5117 In bmldmg constructIon was there an 
equally large proportIon?-I thmk there was an 
equally large proportion, but not anytlnng hke 
so large a number. Another feature lS, that out 
of 123 institutes lD limon m the year 1867, 51 
sent lD pupils for exammation, and 75 of them 
m 1868. 

5118 In connecnon With the SCience and At! 
Department ?-Yes, m connection With the SCI
ence and .Art DepartlDent, showmg the great 
actiVity of the VlSltmg agent Where mstltutes 
he pretty convemently together, because of the 
scarCIty of teachers, and also to make the classes 
large In order to pay the teachers, we have 
grouped the lDStItUtes for SCience teaclnng, and 
brought pupds from two, three, or four mstItutes 
to one centre, and the SCience exammatIons are 
also conducted 1n the same manner 80 as tQ 
econOmlse labour 

5119. You are st11l spealnng of the classes lD. 

connection With the SCience and Art Depart
ment, are you not?-Yes Then, m order that 
there shall be no wfficulty m gettmg mfonnatlon, 
the umon ponts m one sheet aU the mfonnatIon 
winch lS necessary for all the exammatIons, tina 
sheet IS sent round to all the Inslltutes and hung 
up, so that every one can apply to it and get m
formatIon as to hlS own speCialty. 

5120 You have spoken of three exammatIons, 
first, the elementary exammatlon on ,Papers i..sued 
by the SOCiety of Arts, but not 111 connectIon, 
otherwise With the sOCiety; secondly, the exami
natIOns directly m connection WIth the SOCiety 
of .Arts, alld, thirdly, the exammatlOns in con
nectIOn With the SCience and .Art DepartlDent of 
South Kensmgton, and} ou have spoken of them 
m such a manner that they mIght be regarded as 
bemg consecutive Is that so ?-They have no 
absolute connectIon With each other. The ele
mentary exammatlon 18 m some degree connected 
With the SOCiety of .Arts exammatIon, because no 
person who has not passed the elementaryexaml
nation can go Into the SOCiety of Arts' final exa,. 
mmatIon 

5121. Is that by a regulation of the SOCIetY' of 
Arts, or by a regulation of lour umon ?-By 
a regulation of the Society 0 Arts, winch has 
what 18 called a prelmtmary exaaomatIon, the 
SOCiety take our. elementary examloanon m
stead of their ordinary prehmmary exammatIon, 
but there IS no connection whatever between either 
of those exaaomatIons and the Government SCience 
exaaomatIon. My unpresSlon IS that, SlDce the two 
exammatlons, namely, that of the Government 
SCience classes and that of the Society of Arts 
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cover yretty much the same subjects, it wGula be 
118 .... el u the two could be eolldUcted ~etLer; :rt 
wonld eave both time and money The special 
tmbJoots lit which they differ are these' In the 
Government sCience classes there are bUIlding 
IlonstructlOD, and Bam arcmtecture, ~eology. 
mineralogy, and steam, none of wmch subJects a.re 
r(}vered by the Soolety of Arts exammattons. 
Then the subjects of the SOCtety of Arts examl
naoons, whlcb are not mcludeil In the Govern
ment SCI1lDce classes, a1'll book-keepmg, pohttcal, 
BOoml and domeatIe economy, music, freehand 
drawmg, rogtc, and mental SClenee, Enghsh 
htstory and htemtnre, and modern languages. 
.All the other subjects are common to the two 
exammatlons 

51112 You have stated that a consIderable 
asmng CYt tmle and money would rermlt from the 
coneohdatlOn of those two exammatiOIl8? - 1 
thmk that wonld be the case. 

5123 Now, If a sOO1ety hke the 8001ety of Arts 
is wdhng t(} mcur the expense of conductmg such 
exammatlOns, do you eoDslder that the GOvern
ment is Jusbfied at all In contmmng to give md 
ont of the revenue for II similar ob)ect?-It '" not 
an absolute nece<slty, and IT the Government 
were to drop these 8u~ects, they might possibly 
take up other subjects, and spend their money 80 as 
t(} Wlden- the field of exan:unatIon, but, of eoura&, 
the stmlulue IS greater If a young man sees ms 
way t(} tw& certdicates and two pnzes, than IT he 
sees Ins way t() only one. Those a.re the two 
8ldes of the questIon 

5124 But ilf there no difference between the 
scope- and htmts of the exammatIon in the two 
eases, although the subJeeta may be nonnnally 
the same? -So far 11& I know, there is vert little 
Wlference m the calibre of the examinatIOns; the 
Wlference is in the Ihfi"erent 8U~ects which I have 
mentIoned 

5125 Where the subjects are Identical the 
standard 18 Dot very dJfferent?-Just so. 

5126 Now, do yoo find It t(} be the case that 
many of those .,.ho have passed your elementary 
eXltDlination prooeed to receiw mstrucnOD m the 
classes of the SCIence and art department1-I 
cannot trace the mdIVldual., but, from the m
crease wmch rs constantly takmg place ttnder the 
Government SCIence classes, I have no doubt that 
many of those who have re<."elved the elementary 
lDstructton do g() on. 

512'7. Is It the case that those wb() reeelve In
struction m the classes of the science and ari 
departIneot are f()f the m(}St part workmg men, 
or of the elass of workmg men 1-ln the email 
COttntry towns they are 8.lmost entirely $0; in 
the 18J."ge fmvns they comprIse clerks, wa.re-
bousemen, and bookkeepers, m addItion t(} the 
artizane- t 

5128 Are they generally boys growing up or 
more freqnently adults ?-They vary from 13 to 
30 years of age, the larger propCJrtlon would be
from 13 to 20 years of age 

5129 1 beheve yoo have at Manchester a day
school In connectIOn WIth the mechamcs'metItate
in whIch some SCIentIfic .nstructlon 18 gtVeD 1-
Yes, Mr Angell will gtve you full wormanoD 
upon that subject. • 

5130 Are yoo aware whether then! are any 
sinular scllools Wltbm the UDlOn ?-No theTe are 
none t(} my knowledge. 

5131. Will y01l now proceed with your etate
ment'-1 haTe endeavoured t(}show the COIInDlttee 
the positIon as to education of the puplls who have 

obtained certIficates, and I think .e may Bafeli' 
8I!sume tlJat the pupils who attend Itterary insti
tutes are the select of the workmg elB8lleB, because 1 
hone other would feel the inchnatton to contmue 
the educatton wh~h they had !'Crelved m elemen
tary schools. Our first great dlfficulty ill the great 
defiCIency of elementarv instructIon, and that I. 
tested easdy. The ''1.ItJn~ RlI'ent in lu! rounds 
has bndertakeu an exammahon IU Writing from 
dtctation, and he gtve! us a return OTer the union I 
of 3,217 puplls wh() had presented themselves I 
for such an examination, one fifth of them bCIng 
females, the lesson has been from 30 to 40 words, 
of abont the ordmary neW'l!paper parllgnph 
calibre, and out 01 3,217 pupirS 788 COIDJ,leted 
the task WIthout error, 595 gave up in des{lalr, and I 
86 made more tban 10 errors each. ThIll is the 
condtttou of lIupils at the VIU'lOU8 instltu tee ~Il 
nmon In an mqulry .hich 1 made in Mallches
ter a httle tIme ago for the late Educational Con 
ference, and whIch mquiry extended over 92,0 
inhabItants lU one block, the youths from 14 n 
to 20 years of age were found 11'1 thill condItion 
namely, 248 per cent. unable to read, and 68' 
unable to Write ' 

5132 Were many of them halfttmereP-Very 
few. 

5133 Had they been half-timereP-I cannot 
eay whether thet had been half-timers, bult, 
takmg the chtldren bel()w tbe age of 14 yeMS, 
a very smaU proportIon of thoee who were at 
IIchool were half-timers The operatum &f the 
half-time movement, as far B8 Manchester is COIl
cerned, hee been rather to prevent children being 
employed than to send empl()yed ehlldren to 
schoot 

5134 Wonld you say that thatie stIll the case, 
nmwithstandtng the change wmch baa recently 
taken place ID fact&ry legtBlatIon 1-1 am nnable 
to say, It hu not been ID operatIon Ion.!! 
euouglI 1 

5135. Mr. Potter 1 Have you IIU Idea CYt t~ 
total numbei" of haff-tnners m the mIlls?-M 
hearly as I can remember, from tbe mqUJry wlncll 
I made, whICh cC>lered 92,000 Inhabitants. oftha 
children who were at work between the agee of 
aix and 14 years, not more .han }.IOth "er~ 
half-bmers. 

5136 ClunM1um 1 But that result would be 
very much mootfied" by recent legtslahon, would 
it nm ?-No doubt of It. 

5137 Have you had any opportnmty ()f_ 
taming what was the moo CYt the educatiDJI 
acqUired by the half-tlmers 1-1 hve lIad n~ 
general opportnDlty for that, but mdiVldnaJ cuel 
have come before me which potut to tht. eon. 
elusion, that where the sptnt &f the Factory Ac1 
is well understood and appreCIated, the half-tlme 
instructiou IS of very great valae, but mDce only 
the name of a school is necessary In order u 
fuIDI the demands of the Act, lind only the namE 
of a schoolmaster IS necessary to gtve It certificate 
.herever the employer 1.88 the inclination, be 
can entIrely prevent the mtention of the Ae1 
being earned out. 

5138 Or rather, you would say, the eonverse, 
that unless he is anxious that the Act of Parha. 
meot should be carried out, It WIll probably fail I 
- Ye8, that fonows as a matter of eourse, and ill 
probably the more frequent state of the case. 
The conclusion I draw from these facts JIl, that 
general technieal edncatIon is out uI the questJon 
until primary mstrnction ill rate-snpported, and 
attenwce is made eompnlsory, 

6139. That 
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, 6139. Tha.t IJt your indmdual oplDlon P-l:hat 
il only my mWVldual oplDlon, pf course. 
, 6140 But from that you would .not by _any 
mea,ns conclude. I suppose, that the -e/forts w Ju,c,ll 
Me bemg made to gIve SCIentifio lDstructlOn 
Bre thrown BwayP-Not at all. far from It. I 
have shown that an the hiStory of the UDlon of 
mst.J.tute.; and It would very greatly facIlitate 
the work If more ellAlOura~ement were given by 
the Governmen.t to the trlllDlng of: pUpll. teachers 
as was done under the old code. 

6141. You mean trltlmn~ pupil teachers for 
elementary schools?-Tr&mlDg PUpll. teachers for 
elementary schools 

6142. In what way do you thmk that would 
uUluence the extension of 8Clenti1io mstruot:\On 2 
-It would manufaoture bett-er achoolmastera, 
and If the elements of sOlentmc knowledge, 
together WIth what to my mand 1Il of very great 
Importance, .. thorough knowledge of soc.Jal 

,.economy. was made. pomon of the couvse 111 

the 'Dormal college, I thmk It would be of the 
utmost value In preparmg the -elementary schoQl 
pupIls for science classes, or for any sOlentmc m
etruotlon whICh might follow. 

; 5143. By the tr8lnmg of pU1?1l teachers, do you. 
mean their actual InstructIOn In the elementary 
schools, or do you speak of the number .of pupu 
teachers whom rou would wll!h to rltlse IIp. lD 
order to~recelve mstrullt.J.onm the normalschools? 
_My mtentaon was double, 1 was a.:umng both. 
at the 4Ineouragement iIo -engage m(}re pupil 
teacher. and at the greater numbers of those who 
should PRSS througli normal schools Pl order to 
become te&<lhers, and auggestlng also that add,
tlOnal subJects should be 81ven m the normal 
school.. \!O as tQ prepare them to OOmmlmlca.te 
elem1!Dtary smentmo knowledge ill the ()OIIlInOIl 
schools. 

15144. That you would do In elementary schools, 
M well as m IWrmal echools 1-Yes. as far as 
possthle, 1D fact, I was m SOllle measure 1nstrll" 
mental a !tttle whue ago In oonneotuw with the 
Cobden Memonal at ManOOester m eudowmg .. 
chatr 1)f pobtIcal economy lD Qwens' College, OB 
cond,tion that the class sh1)uld be open free to all 
the pnmary sOOool teachers and pllpU. teaolJers of 
Manchester and Salfurd. Thatcllua.r u now ~ 
blished, and 18 hkely to work very well. 

5146. Then upon the whole you thmk Wi! may 
say, that the enoouragement given Rll well by the 
Saclety 1)f Arts as by the Smen06 and Art Depart;. 
ment of South Kensmgton has made bllt a 'Very 
small 1ll'1preSSl0Il UpOIl the. lower .seWOll of 
the workmg class populataon. and proballly no 
great lDlpresslOn upon the upper eect.J.oll of that 
populat.J.oll P-I am SOlTY to s"y that is 1iQ, 

e$peeo.ally the fonner P8l't. namely, that It has 
made DO unpreSBIGn on the lowea' portlon of thll 
workmg class populat.J.oll 1 tlunk we haveahown 
In Lancashire and Cheshl're, that If there are 111-

dlVlduals who will take advantage of the appU
auces which do -eXist, not mlLDy yeat's need pass 
before a very conSiderable =presSlon. lS made 
upon the upper poct.J.ol1 of the worl.mg olase 
populatIon 

5146. WIll you show llow you. tllluk It ooul.d 
be doneP-l thmk " woulci be des_ble that m 
evelY endowed or free grammar school SCIentific: 
teachmg should be wtroduce<l. and fur 1.hat 
purpose an ..lot of Paruament shollid be passed, 
gIVIng power to the trust<l8S of endowed aDd frell 
grall>mar echoole to introduce the tea.chtng "f sci
ence, alld gmDg power alSG 41ther to the Charity 

{)"2. 

Co,mnussionets, or to the COlhDllttee of the Pl'lVY 
.councu, or 1;0 the Munster of InstructIon (should 
dluch a. 1DlD18ter be appomted), to reqUire SClentmc 
,tralDlng where .t appears desITable. The trustees 
of the Man.chester Free Grammar Scho.,l havc 
been m Chancery UpOI1 this, subject, a.nd afte" a 
three years' SUit they have succeeded mobtam~ 
the power whIch they are npw llsmg , The fees 
of 66 paymg pupu.s, at twelve gwneae a. year, en
ables them to give lDstructlOn lD SCIence to ovtll;' 
jlOO pUpIls, 21)0 of whpm are free scholars. Trus 
Bcheme was my own propoSlt.J.on, Aud ;IS now 111 

0fcr .. t.J.on, a.nd I lookiorward, wlthm a few years, 
to seemg the grammar school WIth a thOllBan« 
pupu.s mstead of 260, and, as a large proportton 
of tb.em would be paymg pupu.s, the teachmg staft 
would be extended by means.of theIr fees, and 
the free scholars worud get the ad'Van.tage of It. • 

5147 From what cIase do you expect that 
greatmcrease of pup Us toI,e drawnP-The paymg 
pupIls from the Illlddle class, and the free scb.olaJ:s 
from the better pOrtion of the workmg clas .. frOID. 
the clnJ.dren of decayed mIddle class people, and 
perhaps w.th a. .small add,tJ.on from the childrea 
of the clergy, of oourse I m,clude the chlldren o,f 
small shopkeepers. The trustees have power by 
their new -scheme to consider the condruol1 oftf;he 
pupu.s '\Vho presell.t tbemselves as candidates for 
adDUSSlOn, and they have power to mtrod\We the 
poor 1111 preferenoe to those who can afford to pay
It seems to me that If an Act of ParlJameDt 
generalIsed auch a power It would be of unmense 
use, the CommIttee are doubtless aware that the 
legal deDmtwn of a gramm&1 schogl ,IS .. school 
whIch, 'teaches the ClaSSIC" and a grea.t many 
conduci;ors of gl'lImmar schools thmk themselvllll 
bomd t(l observe that defiDlt.J.ou, an.d. thus the 
eDdowmente are wasted , 

5148. Mr. .dIelanti] When you spoke of the 
poor ]011 lutendad not to <lonfi.t!e that expresSlon 
~ the labourmg poor. bllt to molude under the 
word ",poor" the <lhll.dren of poor profession4 
lllea" .or those 'IV hose ClrCllmstances were poor 
relatively to theIr condlt.J.ou ?-Yes, I would tab 
the Widest defimt.J.on of the word" poor," but at 
the same tJ.ms my ulea would be to have .a kmd 
of ladder from the p11.lDlli\'y school through the 
grammar school 'Up to the high sCience school" 
whICh I hope the Government will establIsh, I\Q 

that we might t&J<:e off the 'Very apt pupIls from 
each stage and carry them up to the final POSI
tIons for which they are most fitted, "nd thus 
llt.J.bse the best intellects of the whole <lOllIltry. 

.5149. Ckatrmo.n] You have not yet stated to 
what 4Irlent you thOught Bc.Jence teachlD~ nught 
be mtroduced IUto ewmentary schools, although 
the tendency of 10ile of your xephes was to show 
:that It might be so mtroduced P-I t.hmk a larg.e 
amount of teaching on common. thmgs, that IS to 
eay, the o[,jects by which we are surrounded. ani 
wmch teaobmg mvolves .. conSiderable amount fiJf 
elemCII.tary sCleo.tmo knowledge. IDlght he muo
duoed mto every elementary school. social econo
my. mtroduc.Jug the elements of pohtJcal economy 
is very .e/feclavely taught 1D the Free School at 
Manchester, which. IS supported by voluntary 
OOlltnOOtJ.OIl8, and. ~here the condltJ.ons of a.d
matlSlon ere .that the lParent 18 una.ble to pay any
thmg w ha.tever for the educatIOn of the chlld. 
Mr .Angell Will show that a very large amount 
of _entWo .knowlt'li,ge C8.Jl be gIven and 18 given 
in hIS echooJ. and 1 am of oplDlon that :.suCh 
teacbmg might be geD.erahsed If we had te&<lhers 
properly prepared. 
II: II: 2 5160. Do-
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5150 Do you think that could be done even 
in respect of clnldren leavml5school m order to go 
to work at 11 or ]2 years 01 age?-Not half 80 
effectively as Jf they could be kept at school up to 
13 or 14 years of age; but still, I think It nught 
be done 80 as to gIve the apt pupus the means of 
self-cultivation. 

515] The meana of self-cultIvataon, or elae the 
means of Instructaon m the mght sCIence classes 
afterwards ?-Yes 

5152 To revert to your science classes, you 
were speaking of certaIn dIflicultIes m the way of 
makmg them useful, will you kindly proceed wIth 
the enumeration of those ddlicultIes 7-WIth re
gard to sCIence classes, at the present time the 
Del?artment of SCIence at South Kensin~n watts 
imtillgnorant people find out theIr own Ignorance, 
and find also, by some accldent, that there 18 a 
body of persons at South Kensmgton, who, Jf they 
lire respectfully asked, will tell them the terms on 
whIch the,. may be Instructed; but It seems to me 
that the Department of SCIence, if Government 
really feela an Interest m the spread of scientific 
mstructlOn, should become a propaganda. If I 
was at the head of the SCIence and Art Depart
ment at South Kensington, my scheme would be 
to have before me a science class map of the coun
try, to look continually at the blanks and see 
where SCIence lDstrucnon was most needed, and 
then by myself or by my agents, I would come 
to thIS House and address one of the Members for 
the blank locahty, stating that there was no 
SClence class at the place that he represented, and 
that It was most Importaut, for the indust1 of the 
place, that such class~s should be set up should 
ask for mtroductlons to the neIghbourhood lD 
questIOn, and then I should go or send to that 
neIghbourhood, and look out the men who were 
lIkely to be mterested lD the progress of 8ClentIfic 
eduCatJ.on, and the indIVIduals who were fit to take 
charge of classes as teachers, and I should not 
leave the place tIll I saw my way to the estahll8h
ment of a model elass, and then I thmk the mes
sengers mIght fitly enou~h pomt to the Union 
of Institutes m LaucashIre and Cheshire, and 
show how that has worked, and what progress has 
been secured, and ask the locahty m question 
eIther to follow lD that course' or to IDaugurate 
a stIll more successful one It seems to me that 
a very few years, Jf that plan were adopted, would 
suffice to cover the country WIth scIence classes. 

5153. The difficulty you now speak of 18 a 
ddliculty winch has arisen elsewhere rather than 
in Lancasmre?-Yesj the acCident m Lan
cashIre has been, that we have had a few mdI
viduals who have heen thoroughly devoted to the 
educatJ.ona.1 questIon, and who have been deter
mmed to seIZe every opportunity m order to ad
vance that questaon, and as soon as th<;y have 
learnt of the Department of SCIence and .Art, 
they have made tile best p088lble use of It. Our 
own dIfficulty IS the gettmg of teachers. In 
our work, we have found It very dIfficult to secure 
competent teachers; the work of the agent was 
:first to find the men who were capable of teach
ing, and to induce those men to SIt through exami
natJ.on, and get themselves certIfied hy the SCIence 
and Art Department, and the uncertainty of the 
results, and the fact that men who have already 
achieved a position m SOCIety will not submit 
themselves to an exanunatJ.on, was a very great 
ddliculty indeed, and 18 stIll a great dUliclllty; 
we could multIply the classes very mnch Jf the 
teachers were multIphed, and It seems to me that 

in that respeet the plan or the departmeut might 
be ~ed I thmk that Jf tlie Government 
were to eay, "We will not abohsh the certlficats, 
but smce we pay for results only, we Will PIlY 
whoever produces those results," the effect 
would be very good; for lDstance, m the early 
part iof the history of thIS BubJect, It was the; 
rule of the department that if an elementary I 
teacher had pupil teachers nnder hIm, they 
would not pa,. hIm If he conducted a SCIence 
class' we, m Manchester, represented the dUIi. 
culty we had, and that In mauy cases we 
could get elementary tea.chers who would be 
the best teachers we could lal hold of, but the 
Government interfered, and s81d, "No; If these 
men teach they shall teach for nothing" After 
our representanon the Department gave way 1110 
that partIcular. and the result has been a oon .. 
slderable increase of SCIence teachers. I should 
propose that the neceSSIty of the science teaoher 
holdmg a certIficate frotD the dep!U'tment should 
be done away with; but it would be adV18&ble to 
secure the best teacher who could be obtamed, 
and I should not hke to abolish the exammat10n 
for the cernficate, though I trunk that, to mduce 
better teachers to come forward, the dIfficulty \ 
nught be got over, and progress secured, Jf the 
GOvernment s8.1d to the person who held a certiA 
ficate, " We will attach a smaIl condItlonaleaJary 
to thIs certIficate, prOVIded the teacher p_ 
a certam number of pupils in hIS specla'll every 
year." Then, Jf the teacher dId not ~ pUplls,~ 
there would be nothml\' to pay, while, nhs passed! 
a ~ood number of pupils, there would be 80me-l 
thing to pay. I t1unk, then, the scope of the 
exammanon for certrlicates might be widened;, 
and that, mstead of there bemg an exanunataon in.! 
a certam specialty only, the exammation mIght, 
include rather a mder range of subJects; say; 
fot instance, that a man wants to be certIfied fo~ 
bu!ldmg constructaon, the exanunatJ.on ought tD 
mclude not only the matter of bu!ldlog construc
tion, but also some mathematics; say, algebra, 
up to CJ,uadratIc equatIOns, WIth plane geometry 
and trigonometry. That plan, I thInk, would 
increase the number and Improve the quahty of 
teachers very conSIderably, and In our efforts to 
spread SCience classes over the country It wonld 
gIve us a much WIder range of chOICe. 

5154 You are aware that by the MInute 18sued 
in February, last year,yers011ll who have taken a 
second class certIficate In the exammatIoDS of the 
pup!ls are now allowed to take payments 118 
teachers on results~-I was not aware of that 
Minute, but it will to a con81derable extent 
remedy the dUliculty ; still It Will not gIve us the 
command of men who have already attamed II 
po81tIon U1 soCIety, and who would take. clasi!eB, 
but will not SIt at an exammatlon, 81ther looal 01 
in London. Those men are ready-made teacherl 
whom we cannot have because of th18 dIfficulty. 

5155 Are you aware that graduates of nDiver 
sittes can obtam payments on results WIthoUi 
havmg passed an examinatron p-Yes, but gradu
ates of uDlversltIes are ~nerally men who are II( 
placed that It 18 not worth theIr while to becomt 
teachers of SCIence classes. 

5156. But that 18 the pnnClple of exemptIOI 
wlnch yon would WlBh to extend?-Yes, th, 
Yorkshire Umon Report of last year I18Y' 
"Several metJtntes liave applied for 8C1et10 
teachers, hut we have none to recommend, whlls 
quahfied teachers are Tery few, and ouly one 11 
Y orkslure holds a certrlicate." At a meeting ~ 
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science teachers held in Manchester last year 5165 The 25 per cent of which ytJu have 
tins resolution was passed. "That m the oplDlon spoken would clnefly uise, perhaps, In the class 
of tms conference the practice of payment on from winch your foremen and managers would be 
results ought to be modIfied so as to mciude pay- < hkely to be drawn ?-DeCldedly 
ment for the average attendance of the classes." 5166. Would you say, m an economical point 
I do not quite agree with that, however, and I of View, that the mstructlon of that class was of 
t1nnk a condItloruiI salary on the certificate would greater value per umt than the instruction of the 
be a very much better plan, and would probably workmg class properly so called ?-I tInnk, for 
satisfy the teachers. , the country, It would be deCIdedly more eCCRa--

6151. You are aware that there was formerly mIcal 
'" payment on the certificate, are you not?- 5167 Will you now proceed WIth your evi-
There was In the art schools dence 1-The Committee are probably aware that 

6158. But lD the SCIence schools also, though the SCIence classes, even to the first-class certtficate 
It was abolIshed five or SIX years ago ?-1£ It was holdelB, are not suffiCIent to prepare the students 
abolIshed at that time, It was abolIshed before for active busmess m bfe, where sCleRtlno know
proper expenence of Its worklDg had been ac- ledge IS reqUIred, they are rather Just sufficient 
quued, because the SCIence classes. were then to give a taste for sCIence than to supply the want 
very few. My plan would be a condItional of those who reqUIre to apply sCience ImmedIately 
salary-not an absolute salary-on the certIfi- lD theIr occupations, and It seems to me that, If 
Mte. I would not pay the saluy uuless II certaIn we are to achIeve anythIng great In the matter 'Of 
number of pupUa were passed every year. sCience teaclnng, we must have, above sCIence 
I 6159. You would pay a salary on the certlfi- classes. and above the teaclnng In the grammar 
cate, m consideratIon of the passing of a mlDl- schools, when sCience IS mtroduced mto grammar 
mum number of pupus, and a mmunum attend- schools, a senes of what I should call rather hIgh
anee ?-Yes. class sCience schools than technical schools, and 

5160. Are there any other dIfficulties m the I tlnnk those schools should be placed m the chuu 
way to winch you WlBh to refer?-Yes, there 18 centres of mdustry all over the country, takmg, 
a dIfficult,Y attending the deiimtlOn 01 the pupIls. for Instance, such places as London, Manchester, 
The denmtlon of the pupIl for whom the Govern- Glasgow, BIrmlDgham, Br18tol, Leech!, Bradford, 
ment will pay IS either a person who does not NorwICh, and Dubhn On thIS subject the 
pay lDcome tax, or the son of a person who does Councll of the U mon of Institutes, m their last 
not pay mcome tax, and that Just excludes the report, say that, lD theo.r opmlOn, prOVISIon should 
better part of the workulg classes. That IS to be made for those who may have got a first-class 
say, the more Inghly paId arttzans. It excludes certlncate, and who desIre to carryon to a Ingher 
also the sons of shopkeepers, and all above them. pOint theu SCIentific education 

5161. And you tlnnk that exclUSion 18 unjust 5168. You mean a first-class certIficate of the 
lind unpolItlc 7-1 thInk it 18 very =pohtlc, If SCIence and Art Department? - Yes 
we look to the probable results m connection With 5169 How was It proposed that that prOVISion 
the better sCientIfic education. of the country, It should be made?-I thmk that if the Government 
lS very natural that the son of a foreman, who was m a pOSItion to say that, for the purpose of 
pa:)'s mcome tax, should Inmself, m tune, become the estabhshment of those high sCience schools, 
a foreman; and, m order to do that, he must when the localIty bad been IndIcated, they would 
first become an artizan, and I do not see why he bear cne mOIety cf the expense of the estabhsh
should be excluded from the benent of the ment, or If they would say that If the school were 
science classes, for the country suffers by the sbut- estabhshed they would bear a mOIety of the ex
tlng out of the very class from whom you would pense of conductmg It, the schools would then 
get the best results, and there IS another thing ar18e wherever they were needed m the course of 
connected With thlS dehmtlon which IS Immoral, a short tIme I dare SIlY the Comnuttee are 
for there 18 a continual temptatIon to evasIOn, aware that m Manchester a subscnptlon IS now 
the teacher will constantly feel that thE! more on foot to establIsh an engmeermg schoolm con
mqmnes he makes about the JilOSItIOn of hiS nectlon WIth Owens' College, and that the chall 
pupils, the worse It Will be for him, and he will lS really establIshed although suffiCIent funds are 
aVOId mqu~ry by every means m hiS power. not yet found for It. I have no doubt that 

5162. Would you propose that there should SImIlar movements would be made elsewhere If 
be any hmltatlon whatever 1-Y es; I tlnnk we encourllgement from the Government were 
nught take the Society of Arts' denmtlon, which given. 
lS, I' Persons who are not graduates, or under- 5170. You have spoken rather of a Ingh 
~aduates, or students of any llmverslty, or follow- sCIence school than of a techmcal school, Will you 
mg, or intendIng to folio" a lIberal profeSSion, kindly state what you conSIder to be the dlstinc
or enJoymg, or haVIn~ eOJoyed a hberal edu- tIon between the two terms?-The Ingh SCIence 
cation." I thmk the Introduction of that den- schoof would teach the theones of SCIence, the 
mtlon would be a very great Improvement. theOrIes whICh are carrled out m practice In In-

" 5163. You would then reqUire, would you not, dustnal employments. A techmcal school, to my 
to define what IS & lIberal education ?-I thmk mmd. would teach the practIcal apphcatlon of the 
that ml~ht safely be left to the departluent, and.I theory, and would reqUIre a wcrkshop I tlnnk 
would give the departlnent a Wide d,scretIOn. It would be very Important In connectIOn With 

5164. And what results would you expect from the high sCience school to secure the entree mto a 
the relaxation of whIch :)'ou have just spoken 7- workshop and museum for the pupUs, because 
In oonnectlon With the U mOn of Institutes, we then the theory of SCIence would be comblDed 
should PrQbably get 25 per cent. more pupUa, With the practIce The Committee are, no doubt, 
and, twn.,. the whole country, I thmk the m- aware that, takmg the engmeermg, or rather the 
orease of the sCIence classes would be very large maclnne makmg trade, It 18 only & small propor
If thIs altelatIon were made and the propagandist tIon of what are called lU the trade" gentlemen 
system wele adopted. apprentices," who do very much good, and the 
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_nD, tlaatthey areamolamlY1lV1tBout the.,., 
ad w.aacler ..a-t the wonkshap awl lllee bw 
macLmflll 1Ii1'II OODBtnwted, >IMd; IIVlthout lIIuder
standmg It. and, as a rule, will'" thlllYenter.Jnon. 
<11_ for1tlwmselves, *ypro-re fhemune), wlule 
-other pe«ple Da...e to ina the brams. If tbey had 
.recEllvsd tbevretioa.I teaehmg m a _h lICIllJllle 
.ohool. and had the entree mio a workshop &lsa, 
III w hleh they could see the tbeones ta.ught .y 
theU' professors C&lTled out m practice, as Mr. 
Wrutworth proposes w~th regard te hie scholar
alnps,..t eeenas W me that the :result would be 
1i'tl'l'Y drlferenL 

6[11. By III <technccal mstltute you meau. au. 
metltat1le wmob would lIIlclaade a workshop f
Yes. 

~i7!. And tlaat yo. -Wei. vbJeot to.?-'J'.hat 
I ..,ld demdeUly obJect to die GOlVeruarelllt 
esmhbsbmg • 

• $17 a. Then wLat would 'J'01l mclude m 1Ihe 
'theoretum iinsmwttOJ1 10 be gmm lUI. any !Im~ 
'IIlmeerlDg «lbeol, :If yon excIlullBcl the prlmiDcw 
unmnpulWtma P-.I _uld mc:lnde the Iugher 1:11&
theullmcs, -d, aucordmg 10 the ,ilestmanon crtf 
'bile pupu., ehetlllStry, or phYIllC8, 'WIth rtbe en~ 
mto worbhopl wlneb are ._y 'IlstaJ;,lmbed, 
and wruoo aM c8llneoi on £Or a pront, I would 
have eDmlliattoDB at the end of each seBBlIiID. 
in praolioa.I subjects, _d 1 wlllUl.d lIDake :r.t fie 
task of tlle pup>ls to go u:r.to the w01kshop ...a 
rma.l!ie tIlemselves aeqUlun1led "nth the practtoe; 
and the eXll.Il1lIll1.ttOll at the end of the 8eBBleJi 

'IIhauId imclude 1lhe practtcal. apphca.hoo. of the 
tlaeones 

5174 Wauld yon DPe IIIG _es, for la
ma.noe, _ the llODStntctton .of lBteam engmes1-
Yes, certamly, but ~ & 'WorkshQp m whlch to 
~l<em'Phfy <them JIll Ith~ GOo!. 

~175. Y,nl "Would. ,h""e _rses m which :IlDe 
pupUs slrouid be tro.ught '\WIat ,&1'e tlae dUl'erelilt 
lunas of steam engmee '1>. use, wby .. pantroul8lr 
ful'l'D C1f eonlllAooon has b_ adopted, and wlly 
1I.1lOther form. of oonstructta lima been "".)ec1Jed? 
-Certamly, [ would have a eourse >gIVIug the 
history of the steam engine, and m. progreBB1ve 
development, and thelll I would eemd a 'Pupil CIa 
the 'Workshop, and. let bun atudy the tlU~ 
ellglDe, and exanllDe ll1m lilms knowledge of that 
at the end af the _sum, '&Dol also In the hIStory 
1>f flbe subject 

.a 176. If lBuch a school were oestabhshed. for 
example, In Manchester, would yft u.Iso hlwe 
oeouraes In the htstory C1f the cotton machmeryP
Yes 

5177. And the <C1lrrent praeti.ce in the OOIlsfno
non of cotton machmery 1-YeB, certaJul'l; and I 
have no doubt that the estabbshment 0 f!Ilcb a 
IIchooi would lead to the incluSlOll.of model. of 
the macbmery, so as ro shaw Its lustory, mther 
in the eXlsttlig museums or elsc '" m\1seums 
formed fOI" the purpose. ' 

5178 Then lIB far as the CODStmeU.on of ow.
chIDery -.rent, you woulu gJve techDical inBtrno
tIon ?-In the manner spoken of, bat WIthout 
eucumbermg the schaol With the workshop 

5179. You would not (lOOfiue yourself <!Imply 
to mstructlOn m the pTlIIClples 1)f _ce, but 
you would HDpm mstructlOlI JD the apphcatlon 
of thase l'nuClples to actual oonstnwtlOlI 7-
Certounly; as far as thRt <lOuld be done WIthout 
keepmg up a. workshop,..l would do 80 

6180. And Wlth respect CIa chemIcal mauu
factures and 1BlXed manufactures to whICh ehem
lStry apphes, )"OB would else gJve cmuses m the 

IIIIItory and ~ atatlt of ~Oft _ufaottwoa' 
maayll!cbeol I18tub&shod n ;a ~ot III wlaab 
&DCb. rzrumufuclnlree ... are weooly iII11 _?-.D ... 
mdedly; _d m 4Ibat 0_1 'Wlftili BIbtaclt a hob.,. 
ratwy eumt as~.&t Owen.' College. 

fi181. Wom .. ymtIn that iaberallory drire~t th • 
atteutJan of the pupus speoiaIly to ~8b1a be_ 
mg <!lII the IndUlltry aftlie dletnotP-()erts.rnly. 

• 5182 With regard to the dstu.Is of the 111-
lItrUotlO1l to be gtven m l1\li)10 ... lngh SI/Jetloe 
echool.as y'llu -contemplate, '1011 laM ROt perlml'S 
gone lbto anythwg more than the Guthoe P
.Na, I h_ net; irut such .. <school as I have 
saggested IIItgDt m s"lIIe cases IDe trttacbed. to 
UlSt1ng ltnlltrtllltuma. In Londa Itherre 'WonId 
ee ne-ihfliculty JD ha'VB1g web ... '8clwal III iCm1-

neaum 'WItIa die mlltlttrtum. IUl J-eumyJI-stre8t, lOr 

ill .... OD1lCtJon'Wtlth the MusfJRm at South KeuSlJill" 
tn. In Maaehester tIlhare -wd '" 110 ddH01Ilty 
111 attaobmg lit te Oweos' 'College .In Olasgtml 
there WI!MIIli 'he 'IlO d.llItioulty aa amtaohmg it till 
<the iUlll'Vers1ty ; ad. til iDBliII>m '1h. urna thOng 
mIght be ,d-. In Leeils, .&adford., iB1I111lUJg<l 
ham, :Ill 0I"W'I0h. or Bristol_h 1!cw,o\Js WIGIdd iha-nl 
to be estabhshed Independently, b __ tlrelre 
l14'e lDO 'l'I18'tI;tu1ions ellOstmg tit 'Wincla theY.cMI.ld 
be IJJttaCheil. 

-S188. Yon are awsre 'thalt there II .. !ready I 
schoolof' lIIlleaaeo m Du'blm, are yon IIIOt I'-Y8. 

Iilti4. You ha'O'Cl spo!Gcnof ll1ae .establubmeut,o< 
these 'IJOhaols, ilut, .. hag othe lI'ecqneD.t8 of :fir" 
da8. Ilert>.ficate. from the SCDEllloe anc1 .Ar 
Department, then "f'8elp1l!IIts Ibemg lJrobabl! 
y«lllng DIIIII of 18 or 19 yeare of agv, nd aavml 
to '5m iIlheJ;r \la~ hew 1II'1III1ld "CI1I pt'OJI'0Il 
to _able iIlhem W &'\'d ua.e-e!l_ df lillie) 
lugk ecieBoe softoole?-la 6.e <C011D!1I cf a httl. 
ttmte e~OlI' would De 5tabl&8bed, vluo/ 
'Waul. JIl'"'uie for many oi dtOlU y_g "1m, Mv 
I 'I!iuJIk 111t w«tId be I1eq IU'Ilte Uurt the adml8l!lOl1 e. 
8IlOl. sohools shlJlllklhe >either u.eolnteiy iN_ 
&fiber a. sttif exam_tuJIJ $0 'llhow that the 11101 
were re .. Uy 1Ielect &lid tit _ to be 'FfItm'ed "
eaptalDs of mdufltry, or elee 'that '!lb.e fee '0 

iUlml!IBIOn shlmloi be merely _lUlInd. Itt IROI! 

locahtle&, Ii a very bngnt ~1h .... e.,. found. 
lihi.k _11M 'W'Ould ,be provuled for hu mpporl 
If e-renlDg classes _ elltabbshed, then It wOIII, 
.e&lIe the dlfficulty oOllBlderably; fill' IUstIlnce, til 
eveJlIl>g c.\as&es at Owells' college III'e attende • 
hy ·olellks, .... arehousemen, ecbOolmaeters, U1 
peopl.e who wuld not by any posBlbtltty atten 
the day dassel, botIt. becallM they haft to <eatl 
then- hvmgs, ... d becaue they we Ot&erWI8 
employed. 

6L8a. 1'ben, do yo. t1nnk duW your scieao 
classes are, .t 4Ihis moment, feeden fur the eveD 
_08 elassee at Owena' CoUege l-No. DOi 11 
thlSD1Olllent, for the gap between them and Owem 
College 18 too great, but I hope they will beeom 
so, m the 8IIJDe m_r, the WhitWOrth Schow 
srups WIll not be very generally apphoable t 
pupils of the IICreMe cia_II, because i1Ie reqUIre

ments of the scbol8l'shlp8 are sucb. as the people 
we have to deal With DOW wonId hardly be "'P to. 

51&6. But, Rt the PMlel1t time, what 18 there 
to pre'rellt a pupil ... ho has taken .. linr~ class 
certUieate in the l!Clence classes iNID aVlll~ 
lumself of eveDlDg lDStructton in Owens' College} 
-In Manchester there !8 no dlfliculty, if the 
fees are pald far rum, but be eould not matrKJu. 
Jate; he could mmply ... Il buuself of the lD8truo 
ban 1D. .:ertsin spemaltoe&, he could go fro thE 
chelUloa.I elaes. or any of the other claesee, <Dr til 

tw~ 



two or 1ihree on them. bub he 00111d! BDt .... lwm
seli of any hOJllllr..." dastnac1n1)D;, heca.11Il6 mmline,.. 
Ia.tJ._ req1Ul'e& the eIassxos. ' 

5187 Mr Potter] .At"" yoo &_ tlaat at. the 
present tlme there &re pupus fNm.. t1wile nerung 
eJasses ma.tneulalnng' lOt 0",,_ ColIege l-T1te,. 
'Wocld be very feW' mdeed; because tlaey ClIJlD.Ilt 
matmculat& Wlthout Latllli and Greeli. 

618& Cha ... man.l YQUclo not speak absolutely, .. 
bUlt DIy of the worlung waet!' pupds, who 8i116 milt 
likely ,to possess> BDy claesroaJ. lno'llfledge p
Yes. I speak of werlong waal!J puptle only. 

51B 9 lliuJt you lwld that the< teacbmg of the 
clw!se& m e<JDnectum lwth. w11th. the. SOOtety of 
Ar1lII and wlth t~ SCJ.e1lCe. 0000 Art. Depa.rtmen1l, 
IS not a. aubatIdntte fmr suem ieaehmg as m6f be 
fOllnd IDl O",eus' College, and in 8001. mmllar 
UlBtIt1lltICl!11t /lSI yOU) wunld '\111m tQ! lIee lllIta.bkshed? 
-Damdedly nat,ooi} Et lI.e)Ver ean be; the Uell£b.. 
mg whu:h III glV.fl:m. m tbe Slll8nee elassell :i'01l0WS 
closely ow o~d.imm:y elementa.n,lt I9Ohool matrnc> 
t>.oo. wlnIe the teaeilmg at Owens' College, and 
;ulI SlIllIIIm:: seh00la. such as 1 wocld, 'mal>., to see 
eata.bhshed, wocld be. -.:ery- abetIuse. 

t 51BO Or, at le&811, IIIIUD more adv&Dced1-
Much more a.d;~aneed 

5191. Y(IIlI have SlIJd toot the feea should be 
eIther 10"" or nommd; WWIldi Y"'u, ap,nlrr that to 
tb teea ef all the pttplla, 01' only I/o, the fees of 
_WIll ealectecl pupllls,. who. .h0ud.d1 be put 011. 

be1lte1l' te_&, Ill. C0l11Blderatwn. 0f the. &pt1Ituile 
wlll~ they Iita:veo shc,.",n r-I would appl.,. it to aJl 
pupIls wll.o emne fmm the sCIence. elasSSIll Oll £>.:0lD. 
the grammar seIt()Ole~ SUppllSl11@ SCre1Ula. to be 
m1modnced lllJ1w, gmmtlml.l' I!0beallil, except. tha.t they 
should be the clWtilrea 0i the lI1llldIe or llpp:ell 
classes, wbmJ cruId. afWJld to J>8I1' perhaplll you 
nugh1! take the SQe1e1l)v lllDd Arts d.efi.'Dl1IlmI, B.nd 
charge feesi/o. them, illllJ; 'III1'ltJa. the IDI7d1in9.lJ'lDllpu, 
,,_ wouldi ge to. SIlch schools, I thmk tha.t the 
1IlIoOIIlie.. a£ t11_ whoeh W>.J1 be tnade would ne 
1J.1JIte sufficient, WlthoUJft the payment of lee&. 

p192.. Y0U 1llnnk that the CCiJWl,tIy W1lQld get. a. 
full el'J.luvalent fev the expense iiooJm,eal ?-.Yeso 
1 thonk the country a.lways gets I1iIl eqmvalentfor 
SCJ<eOlee tnStructlon, the obJect of screntJdic lDStrUe
t10n IS to stimulate the progyess f)f Inilustry, &ud 
If a man 1B eVeT ." se1fish and brmgs out an 
Imp~I>Y'ment 1Jld, gets lifJ patentcil the- greM: 
benebclI'ry 18 Ute pubbo, atild not the patentee " , 

5193. Are YOIl acquainteeliWlth. a few lDstancell 
NI aWhtilllli tn thM! of Manchester in. which 
Slll8'lllCe 1eachma: IS earned 'On lQIl COlilmecttoD 'WIth 
the SCleD<lle aM .AJt> DepertJmelllt; I speak now 
more eSJ'eeuilly Df the trade selooli lilt Brisl/ol, anQ 
the nlrVlg9Jtltlllll sabevl &11 HnlU-I am n0t pe1'8on
ally aa,,\1IIlmted WIth eIther of them; but taJnIfr 
the statiB.tJ.<» 0f the aleparltDe1lt. the emef teach.~ 
lllg seems to me to be io L8.1Icaslme,. lDI the 
metropohs, aud lD 1Ire N& eOI1egell wmolD you 
have nameeli, the other pomons of the am.ntry, so 
far as _08 teaclung 18 coneer1O.ed m OODlIlecUoD 
wrth the department, &". almost blank 

6194. I _ now rureCWig you a.ttenuOD tOo 
day schools, BSSUlllUlg that lJly delay 01' oppv6l
tIon should arIse WIth re.pect to the mttoducbolli 
of I_DOO mtD gl'lUIlmar schools, do you thmk 
that the example of the ManehellielP mecb&nICB' 
mstttute school, and ihe twO' othett uools windr 
I ~ve named mIght be advan~onsly followedP 
-I lIS, ud I thmk you may ..ad the Btmbeck 
sehools in Loadou lIB examples of the eame kind. 
espe<lllilly the 8trkbeck school' at Santha.mpmo 
ButldmgB, and the one at I'eekham. 
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.5J191h h those schOlill.s, mol'e a.tteB1aOIh haa Men 
pw ta> 8081111 8!Ul pohtteal. eOOl1om:r than to 
expel!UllentakecIl8ll1l8', 1 hll_ ?-YeJ!\ __ cIo",bt~ 
ll>DAI theM baa b.eez. UIi them. ~urte enough, o£ 
SlilleDce mSU'uctlOIlf to Mew Its, appkeability, &I!lO 
th& p88J8lblla.ty &f genOllla;hzmg it., , 

5J.96. Cwm Y9U\ state to. the ComlDlttee' why 
that example haa not beeD! fallowed HI! East. LILIi1Io 
casIw1e aruL Cheura?-M y _war would oll1lly lie 
Ii speeul.llII1ve an&wEll'. I should l!J9.y that the 
peaple who. themsekes have not l'ee81ved the 
benefit o:/i a gaod, ed_tum, do U0it value It foil 
th __ emldreDl. a.nd that that example eocld 0t1ly 
be foll_eci by _actlvellropaganda bemg set up. 
_d. the- expEmWt1l'l'e of a eonmdera.ble sum of 
moaey for .. few years. 

5197 H1W!i the. 1J.1Ilest>.0Il! oil 8I!Jta.b~ Sllell 
sclwole been. eOJilSldered by-the allthQl1>ttes ali your 
YllJwJ-Nev.eJ! to mY' kn()wledge. We. have 
takeD the _. wJ.uch.layJmIll~ately hef0.a'us; 
and apphed them w'ltb.oUlt 1lbe expeudiue of 
more m0ney than W3S IIIbso1utely nooesl!J8ry:. The 
great bulk of our M>bscnbed {uDci goes eitheI: m 
paymg the salary (!)f the VlSltl1!g agent Ill! m mak. 
Ing' prIzes We could UC)t 1!UIderta.ke work of the 
land! to whIch you rofer W>..titORt a very: mW)1J, 
Ia.1rgell' amomrt. of money thmi I. at onr chsposal. 

1>198. ¥ QU thmk that y01ll al1e amploymg yoWl 
meome l!lIIl the best way, l1li1 ~s eonsldered F_ 
Our _onre~ wm1>h has :lD<)reas~ £ram 250 L tG 
4W1l'L a-year, eoul.d. !lilt, III my OPUllW>, by !lB., 
pos.lb,hty, be better employed. than, aa we are 
now emplDymg >t.. OUI1 progt:el!fl iSI a. proof of 
thslr.. 

5199 Is thellll nytfuBg J'C)Ul WlSh U. add ..,. 
J'011l1f' tmd.ence ~N0thmg; except that 1 have 
lwel!Omenotell1whfuh Mil. Trl/.llle. Wh&lB ]>1t8.lltwala 
sCIence teacher to the :BridgewatCll' rughi J!choCl)ls,. 
au put mto my haJD.11, anal w mcla, ,. the ColllDlllttee 
deSIre It, I will hand m. 

5200. Bemg well acquainted. "'11th the eo1!l.~ 
tents !/It the paper wmcn Mr. Tr&lce has deSll1!edt 
YOlll to plllti m. do you geDerali y agree \Vl!1!h 1t ? ........ 

• In the matn 1 do There are It few thmgs W loolb 
I do Dot agree wlifIh. 

5201 But MI!. Traine hIltS been very euecesaful 
as an 0l'g'anner 0i schools, &JId .Iws rec(')mmenda.. 
tto:ne would C8illry very: conmderable weIght to. 
your mmd, would they not ?-l thmk so. 

6202. MI!. B..,.I.V'] Was the Umolll of Me-
chamcs' Inst>.tute.., w.th. whIch yon are <l0Jl1l8cted,. 
orIgmated without the suggest10n or Iud of the 
GDvemment ?~Y es> I thmk lifJ was cmglll&ted 
1>y Dr. Bodgsono for.merly the pnnClpal '" the 
Liverpool lnmtute, and after tnat the propneto:ll 
of ChOrltolli HIgh School, Manchester. 

5,20a. What 18. the totaL nwnber of &tndeDtill 
oonueeted WIth. that muon P~Tha1i J& a 4Juemon. 
I 0RDnot answer. • 

5204. In whst yeu was It fGWlded ?-I should. 
say about 1858, but it ihd very ltttle work _tIl I 
became cennected wlifIh 11l, wwch .... as U\ 1862 or 
1863. The number of PUiJW! attendmg the el\lr< 
mentary eveIlll1lt claesee 1B B,060, and 1,.940 are 
atteudmg the SCIence classe81 A few of those 
would be the same persc;ns as the P\lp.Us of the 
ordmary evemng elaeses. 

5205. What amolUlt of GovemmentGl'lUlt hay" 
)"on received. say for last yearP-I CIUUlot tell 
that, the payment 18 maUe, to the teaeael'll OIl nto 
BDlte. It would req1Ul'e a ealauJatlOD. booanse th" 
payment vanee acoortllllg to the p_ em iiJet. 
seoond, 01' thud clasa eeHlfieatea. but; ~~ ean be 
gt_ perhapa:&em thf! SOleDIle Drtectury. 

It K 4 • 5206. Have 
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5206. Have you any Idea of the future occupa
tIons pursued by the students after they leave the 
cIssses ?-In some cases the students change their 
occupations m consequence of the instruction 
whICh they reCelve. 1 here have been vanous m
stances of puptIs who have got Queen's prIZes, and 
who have advanced their posI1aons very materially, 
but in the maIn the students go mto artJzan occu
patIons, or they relDaIn as clerks and book-keepers. 
It wIll happen frequently that an artlzan will 
beeome a clerk, warehouseman, or hookkeeper as 
a cnnsequence nf the InstructIon received. 

5207. Are you aware of any 81gnal dIscoveries 
made by any of the pupils of your Institutes 1-
No, I am not aware of any sIgnal chscovenes 
bemg made by them; but I am aware of one or 
two cases of great 'Usefulness resultmg 

5208 Perhaps you are aware of many of them 
who have Improved theIr condluon and Circum
stances In hfe 1-That IS a very frequent result 
of the educauon they reoelve 

5209. In reference to half-time educatIon g,ven 
under the Factory Act, are you aware 01 Instances 
where large employers have dlstlnctly declmed to 
be troubled WIth chIldren attendmg half-tune 
8chools1-1 have heard from one or two persons 
that they preferred bemg WIthout them altogethel' 
to belDg troubled WIth them. 1 have stated 
already In my eVIdence that, 80 far as 1 have 
seen, the general effect of that legIslatIon has 
been to shut children out of employment rather 
than to send them to school 

5210 I thlDk you have stated that there 18 a 
lamentable extent of Ignorance In the labounng 
elssses m Manchester?-Tha.t 18 so. 

5211 I wer from that that you would advo
cate a system of mumclpal educatIon by the aId 
of the rates 1-Yes, deCIdedly. 

5212. You are also wIlbng to have a compul~ 
sory system attached to such educatIon 1-1 be
heve it to he an absolute neces81ty for about one
tenth of the populatIon. A compulsory law 
would apilly only to about that on&-tenth, hut 
they are the black sheep who SpOll the Hock. 

5213 Would you assoCIate such a system WIth 
perfectly free teachlDg to the chddren?-1 should 
be glad to do so It.t be impossIble either on 
account of the cost nr for any other rElason, 1 
should then hke a ute In aid which would stIll 
allow the conductors of schools to remit the pay
ment wherever It was ImpossIble for the pupIls to 
pay 

5214 What regulatIons would be necessary 
for the purpose of enfoTClDg compulsory attend
ance at school?-That 18 a large question To 
begIn WIth, 1 would SImply make It pos81ble for 
the neIghbours to mfonn, and would mihct a 
penalty; or the school mspector employed In the 
loeahty mIght have the power of gettm% at the 
informatIon by any means, and reporting to the 
school commIttee, and then mfiIctlDg a penalty. 

5215 • .And you tbmk that l'nmary educauon 
for the great mass of the chIldren of the poor IS 
the tirst necessIty of the age ?-Most decIdedly; 
no chIldren can be properly prepared for 80clety 
WIthout It. 

5216 Now, if the Legtalature were to grant 
half a mUhon of money per annum m aId 01 edu
cauon, would vou apply that to the pnmsry In
atructIOJi of the tgDOrBnt claMes, or would you 
gtve It for the purpose of sclentWc instructJ.on 
among those who-perhaps could get It for them
selves ?-If the Government would grant half a 
mIlhon of money per annum for educatIon, and If 

that were the total sum they would gran t, I 
would dmde It by applymg the larger portIOn to 
pnmary IDstructIon. 80 as to secure a consIderable 
sum for sCJentWc mstl'uctIon. 

5217. You think that the hIgh class of scienoe 
schools should be supported at the expense of tho 
Stete, whIle even a conSIderable proportIon of the 
lower classes mi~ht be kept lD a state of Ign<K 
rance ?-I thInk It IS 80 Important tbat we should 
properly extend the sCIence InstructIon of the: 
country for the ea.ke of our mdustry that I Would 
submit to that condItIon of thmgs, and I would 
do It on thIS pnnClple. that If the capteIDs of m. 
dustry were well up to the mark they would be 
good dll'ectors of the others, but that If we have 
no 8uch captams the anny wdl be deficient. f 

5218. You have referred to workshop tee.ch~ 
ing, would that come stl'lctly Wlthm SCJence 
teachmg 7-1t IDl~ht CODle Wltlim the SClenOI J.Doo 
structaon, my eVldenoe was that 1 would teach 
theories m ilie hIgh SCIence schools, but 1 would 
endeavour to secure for the pupIls admiSSIon Into 
workshops in order to have the theones tested. 
and thus by combIDmg theory and practIce they 
would be made practIcal as well as lellol'Ded men.. 

52111 You appear to be advocatmg Belentali,. 
InStruCUOD WIth a VIew to getttng profitable rj 
suits connected WIth our mdustry 1-'r es. 

5220. Would It not be eqUItable that thos 
who are to denve the benefit of It should them
selves pay for the cost of that supenor educatIon! 
-DeCIdedly, If they are m a positIon to do It; 
but, at the same tIme, lookmg to the benefit oj 
the country at large, 1 should say that whatevol 
money we spend on SCIentIfic teachIng, If properl, 
applIed, would he money well spent, because 
pro~ress lD sCIence IS not the property of thE 
mdivldual who has got a patent, but of the whole 
country. You know that If a manufacturer, fOI 
mstance, bnngs out an unproved maclune, he ma:. 
have the exclUSIve nght of that improved macbme 
for 14 years. That IS a system WIth whICh I mould 
hke to dISpense, but even as It eXIsts now, the 
greatest benefiCIary 18 the country In every ease, 
The owner of the macbme will, In a short tIm!! 
only get the ordmaryprofit cn hIB IDvestment 
and everythIng else will go to the pubhc. 

5221. Have you any practIcal acquaintsnCj 
WIth the stete of sCIence as applIed to mdustr.J 
on the contInent of Europe ?-None whatever 
exoept through books. ~ 

5222 But, With your knowledge of the indu 
try of Lancaslnre, are ou aware of an Sl 
mstances where science las directly benel~ 
great mdustry of that county ?-Certallily 

5223 What would you refer to 1-1 woulci 
take prommently the matter of oshea prmtIn(f. 
The art of dyemg has been revolutIoms~d Wlthld 
the last few years, and the consequent econoDlY~ 
1 should thmk, must be Immense. ~ 

5224. Has not that rather sprung from the 
enterprIse of the capitalIst who hes needed it 
than from any spontaneous contnbutIon fro 
sClenee 1-lt never would have cerne from th 
enterpnse of the caPItalISt, unless you had had 
laboratory. \ 

5225. Can you point to any such mstanoea 
eonnected WIth the great mecharucal establll!h
mente of Lancashire 1-1 tbmk the best instance 
of that 18 the posItIon of Mr. WhItworth, whCl 
bas just given 100,000 I, to establll!h schoJ.u<. 
slnps; he was hunself an artlzan some 40 or 45 
years ago, in London; he 18IlOW the most emment 
lnaker of tools lD the world, and he feels the un-. 
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pOI tance of sCIentifie knowled&,c Sit much, lIB to 
devote a very large portion of IllS fortune to the 
spread ~such knowledge 

5226. And you thmk that, If scientific Instruc
tiOn were more unIversal than It now IS, the 
development would be very benefiCial to the 
industry of the country?-A consIderable pomon 
of our mventlOns come from 'l\orkmg men; or 
men who have been wOlklng men. It 18 ver;)" 
f"lr to assume tbat If they were better educated 
thell' progress would be much greater. I should 

: think that. in the course of my experience, at 
least a dozen very mtelligent WOI kmg men bave 
come across me who had found out, perpetual 
motion, In some cases, they have been men who 
have been very mgenlous mechaDlc8, but abso
lutely at fault for theory, and therefore dreammg 
011 for years that ther were ~01ng to get a motIve 
IWwer, and pay nothmg for It 
, 6227 The mechanIcs' lnstltutlons havJl beeJ;! 

~xceedIDgly useful m LancashIre, hlliVe they not 
-Yes. 

, 5228 Industry IS very much mdebted to men 
'that have been educated In mechamcs mstltu
tlons 1-Yes, deCidedly The Manchester Institu
tIOn, espeCIally, has not only benefited Lanca.
'Siure, but has sent pUyils all over the world. 

6229 ]\[r Potter J You have been asked 
whether there was any eVIilcnce of beneficuu 
results from sCience to our manufacturers?
Yes. 

5230 Would you not say that the residence of 
such men as Dalton, Thomson, and AngUl! SmIth, 
and others, has beeIl very useful to us in the 
Lancashll'e district ?-Exeeedmgly; Dr. Angus 
Smith espectally, who derived a great deal of h18 
knowledge from the chemIcal schools on the COIl>' 
tillent. 

5231 As far as meehaUical sCience goes, you 
have mentioned Mr. WhItworth;, you might, 
perhaps, add Messrs Falrblurn 1-Yas; and the 
late Mr Roberts and Messrs Sharp as bemg the 
first locomotive engme makers m the country. I 
thmk we cannot adequately estimate the value 
of those men at all I have already stated that 
my ImpreSSion IS that any amount of money 
winch may be spent to produce or to develop a 
few such men would be money exceedingly well 
spent. 

6232 Do you thmk that any other wstrIct in 
Great Britain has benefited so much by the resl. 
dence of first-class talent liS our own ?-No, I 
think not; but that 18 partly due to the aCCIdent 
that Lancashire has been the home of the cotton 
manufacture, and there are many CIrcumstances 
which have developed that manUfacture beyond 
lilly other mdustry m the country. 

6233 Were not those names elther directly or 
Indirectly oonnected with the cotton trade 1-1 
do not recollect any direct connectIon of Dr. 
Dalton WIth the cotton trade, but lD every other 
case there was that connection. Dr. Dalton was 
was a purely sClentIfic man, who followed science 
fOI' the love of It. 

6234. Still Dr. Dalton was, during the whole 
time ofh18 residence among us, specially connected 
WIth the CalICO prmtmg?-Yes. 

5235. WIth regard to the establJShment of Ingh 
BOienoe schools, have you any Idea. of the amount 
of expenditure winch that would Involve ?-N ot 
the shghtest. 

5236. Would it not involve an tmIDeDBe expen
diture 1-1 should look at those achools rather all 
sohools for the highest BClentIfic educatIon, than 
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take any note of the expenditure. Expenditure 
on educatIOn IS always JustI6abl~. on these ~wo 
~rounds, first that any well-devised expendlture 
on the educatIOn of a natl'on IS profitable. and, 
secondly, that no child has a falll chance lD SOCiety 

,wIthout education; and I want to see such a scheme 
as vnll enable us to utIbse the best mtellects of the 
whole country I to have a scheme by winch the 
poorest child IIhould be able to chmb elthe~ ~nto 
the Lord Chancellor's sea.t, or to the highest ;rank 
In SCience, 1f hIS braIDS were fitted for 1t. _ 

5237. In that large expenditure you would 
give the largest share to the workmg, or perfectly 
uneducated class, by means of compulsOl y educa.
tIOn ?-Certamly. , 

5238. Mr. Akroyd]" The results which you 
have supplied the ComDllttee> WIth have been 
furnished by the U Dlon of the Lancaslure and 
Cheslnre MechaDics' Institutes ?-Yes. , 

5239 Does that embra<..e the whole of Lanca,
shire ?-Yes;and of Cheshll'e also. 

5240 How many of those lnstltutelil. arl\ In 
Lancashille, and how many 1n Cheshlle ?-1 aD). 

not qUite sure, but by far the larger ploportiOD. 
In LancashIre, there would be about 100 /J1 
Lancashire and the remamder, or about 20, m 
Cheslnre 

5241. Cflumrum] Is It not North Chesh1l8 
and East Lancashtre?-No, we cov:er the whole 
of Lancaslure There IS a sub.uDlon In East 
Lancaslnre , 

5242. Mr AAro!Jd.] Do YOll find much dtf, 
ference In the stare of' elementary education In 
Cheshlr~ as eompared With LancashlreJ-We have 
not been able to work Cheshl;re nearly as well as 
LancashIre .Lancashlre IS our more frUitful 
field, and, the probabwtYls that It 1S OWIng to 
the less amount of elementary, lDstructlon In 
Cheslnre. , 

5243 How do you account for that ? ___ Cheshlre 
18 more an agrIcultural dIStrIct and Lancashire 18 
more a manufacturmg distrICt, 111 Cheshll'e where 
it has towns they are small towns I the Lancashll'e 
towns are large towns, and grouped, so that mental 
aCtlVIty extends over the whole, they lire more 
homogeneous 

5244 Bu~ factory education In some ilegree 
may account for that higher education m Lan
cash,re than In Cheshire ?-In some degree nl} 
doubt 

5245. 'The factory half-time system has not 
been carned out generally lD Lancashll'e on ac
count of the objections to the troublesome pro
VlSIOns of the educational clauses, has It ?-I do 
not thInk they would be very troublesome If gen
tlemen went mto them lD the Spirit of the Act, 
WIth" a leal deSIre to carry them out, but MI:'. 
:Bazley, one of your colleagues had, for some 
years one of the best factory schools lD Lancashire. 
durmg )us tune and durlDg the tune of Ins suc
cessor I ViSIted it, and on both OCCaBlons I put 
tlus questIon to the schoolmaster, and I have reo 
peated It also at Mr Henry Ashworth's Bohooly 

'/ What 1S the drlference between the progress of 
the half-tImers and the whole-tlmers~" and ther 
reply has been that the half-tuners m a. well 
conduoted school are very httle behmd the whole
tunera. 

5246. Your observatiOn leads, you to concluder 
that where the employers are desll'ous of develop
lUg to the utInost the educatIonal provisions of the 
Factory Aot, and to Improve u~n them, thll edu .. 
catIon gIven has been really, on the whole, of a 
Buperlor practical character ?-It has been very. 
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Ul!efulmdeed; I am' DO' Jud~e of llie ddlicnliaes 
whIch gentlemen may expenence WIth regBrcl to 
the concluet of thel~ trade m havmg clnldren at 
'lVork half-&-day ana. at school half_day. I 
should say that, theoretIcally, two seta of handa 
would be all' eonvement lIB one. bnt the practical 
result of the Factory Ac1l bas be1!ll< too dr"re 
cluldren out of the field of labour. 

5247 Suppoamg the FBCltory Act to be well 
administered, It Bnewel'S Its purpose, does u noll? 
-Yes. 

5248, SUppOSlDg" you hadI a. rate in aid, and 
the system of educatJ.on· were pelofectly"d101l118" 
te~ed. then, lIke othel!' Acts~ ~ mIght b6 alllJOllt 
Inoperatlve?- Of course, nnythmg badly ad
:illllllatered 1& usele8$ 01' wOFse thaa useless. 

5249< Y <Ill' say that In many mBtnnceS' the 
eluldl'en 84'e not sent tel· shol't-tlme schools all all, 
so that the, escape entll'llly the educational pr4'
"'81ons of the Act?-Y 6S. 

62:;u. Assummg that no full..nmer WI18 al. 
lowed to gO> to work, Without plls.mg a prevlou. 
exammatlOn 1D readmg, wlltmg, and anthmemc, 
that would embrace all the children of the labour
mg' populatlon,?>-Yes, buo I am. afraId ,t ",ould 
eoooemtt>8, very 1I.rgll number of ehlldren to pel!
ronnent vagabondIsm, If you made It ImperatIve 
1hat the eWldrell' should> pasw 81 cetltann. educa
tlOnlll. examlllatlOD befor~ gOing jO' work, yell 
could Dot gene? .. h.& eduea:b.on by those means, 
and you would condemn an lDlmen.a numbe~ of 
chlidrell fu pel'nlIInenf. vagllbondIsm. 

5251. Does vagabonchSDII pay bette? thlL1l 
honest mdlletry tB- 1.lIIlcRshil-e i!-li am. ahl>ldo It 
does ut mlLny mstllnoes. 

6259. Yau. .ay you hav4 exammauoIlS noW' for 
your e1'emng cl"sses- 1'DI el\llnentary educatlon~ 
befm e the puptls hM'e the advantage of SOlentmc 
education 7-We have elementary exam".atJons 
'before they a.re allowed< to go Into' the SOOlety of 
Arts' ell1amina.tlans; but an,. pupu Call (1;0' roto the 

sCience axaminatlon WlthOUti h .. vwg pll88eu t.l18 

elementary exammatlon. my ImpreB8\on ts. that 
it would be an IDIprovement til make a.n elemen_ 
tar, (l81li1 neeeaevy to the SClnce elUlllDDatlonl 
a.lso. 

5253 Speaklllg of the e:tllDllllatloa. of tIt& 
SOOlety Gf Arts, 00 you, find them mterfere to 
some extent With th. Dejlartment of SOleuoe an~ 
ArtP-Tlie same educational ground III oovered 
hy bolli, but they do not mterfere, uoept thai> 
the youth. mlllY have tel go through two ex.amma
fnc.DIl mstead of 81le, and mar get two pl'lZlIII instead 
of one, or two cet'tlficatea tnstead of one. 

9264. Then .ome amalgamation would. be d&-
sirable~ perha.ps 1-Y -. • 

6266. Most of thess results which you havll 
gwen: us are supphed by e'genlD(I; 01118SC8 In con-' 
neetlon With the mechaniC.' watJ.tute.7-Ahnoat 
entirely, WIth the eJtCepnoD. of the Manche&ter 
mecbl@1cs' ID8tItutes, where the pupill of the day 
cluse8 alsG uompete. , • 

5256. Are any fees paid by the attendanl8 at; 
these eveDlng' classes?-In: the sCience clasles they 
B0mettmea pay .. uommal fee, but. where ther. art 
-olasses 1111 connecfl011> WIth the meclllun08' 1D.1l\i 
tum" the same fee usually covers the whole , 'I 

5U7. So- that there 18 no extra foe for attend. 
ing the eveDlng cl .... es m the J.dst.ttute ?-There 
is BOt 118llally. . 

625&. Clwmrmon} Refeumg to the uullty oj 
8C1enttfic W.tructlOn, I suppose JOll have n( 
doubt whatever that lIur natIon ptogrew 11 
bemg benefited at every penod by the labours oj 
BClCntdie men a-None whatever. 

1l2a9. ¥ ou would "1, for mata.noo" that. With. 
out the mosil 8wet theoretl(lII,l. Inve6b.gatlOD&, 
Europe a.nd America. eould Dll'I'Cl' have beet 
uruted by the electno cable ?-There 18 nO'iW'fi. 
culty 1111 an.wertng that questlolllt. 

5260 I. the!.'l\1 8IIythmg £Urthe]) WhlCh YOI 
WIsh tit suggest 1:& the Commutee ?-Nt> 

, 
Mr. TB:OM.l<So L4Wl'@lf'o calledl )ltl aadE;talllmei! 
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Instttutelt, :I beae'VIfi'-I am. 
5262 You have heard the eVtdence which has 

been' ~iven by Dr. W IlItts in r.efetlence to. the 
o]letn:tioDIl ef that UUlOD' SO' fa,.. ss .etenttfie m
stPuctlon 1'8 ooncerlle4 ?-Yes, I allVI!. 

5263. H_ YOOl any defulltll wmch you wt.h 
to lay befor~ the Comtr1lttee' til' elU4ldate and 
develo!, the SUbjECt whlca 1'8 before' 08, and, 011 
wmch Dt. Watts h8S' gwett llB hts evlcien~?"" 
There 18 one' m.tter which! I should hk8' to 
mention j V.I~., the eoillsf:ltu15on. oli 1!1Ml''V'wu; 11 
18 not merely til 'I1nl0n 01 Jl!8erul.1ltes' insBtutloua.. 
Some yeare ago tbe name was ahaJlged; It 1'8 DQW 
known uuder the nlllll8 of the' U mOD of the r.a.n.. 
eashll'l! .. nil' Cheshl're -]in.tltntes,. and 111 that 
lIDmn WI! hIWe Working men's InstWoltes. YODtlg' 
men'lt SOcIeties, mntuM Unptllvemenll BOOtetIes, 
erdmaty evenmg' sehool.&~ Illeehamca! llISt1iDte& 
propel', and! .. t>-w a.thenmuttllt, makmg altcgethetl 
122. There are 12 mutual unprovement soeretIeiI 
wliel'lI workmg men- meet togethlll' for oelHm
pro'gement, 19< young' men'S' SOCIeties eamed 011 
en tJie llame' pLtn,-46 _ha1l1cs' _tuteS', three 
a1henammy 4()1 tiucauonai JD8tI~ " httI4 
dill'erent from COI!ImOD m~ehanice' institute&y and> 
SlJt evenmg dook We han also m COl1ll8c1i1DnJ 

vnth those UIIltltuteB iiI!) rcrenee 01a'.88. N IJ1l 

other instltutJonB lend 111 eandidatea to the centra 
clas.es, makmg altogether classes connected Wltl 
69 lnstltutmUIf. Iu add,tion lInere are 13 mmtute 
no~ Ill' un lOll> IUV'b eight selence ciasaelf In da; 
aca.,01s, maltmg- the total num liIe~ of SOlene 
classes 'n, togetlulr WIth the DiDe .mal! ulBtltu 
~on8 that .eua. pupils In to- the central cl_a. , 

6264. Yau are DO'" epeaklDg of the mstrue1JlO1 
gIVen Illy the SCl8Dce anAl An Dep8ll1tm811t ?-F~ 
LanCllBh,re and. Chellbmr. 

6265. 1Iut. in tlmt lmt yem JBe1JJIaoued clallBC 
iha1: wut!; not In connectIon With your anion 1-
1:herlt lU!ll 2) Ilo* m UDlOn wIth us. 

5268'. What IS the nature of the dIllY .chools 1 
wmelt tlle eight scie1lCe e!asses are held ? __ Gram 
mal' schoot8~ p1'1v4llte eommewcmI, aehools, aad 4J 
OrdlDary day Government school. 

6267. C&DI y01l state the subjects taught II 
AoSd' IlIlIY'lfchOOle ?-In the pnvat. aehooI. mathe 
matles and drawmg; bt the oommon Governmen 
school,. geometrical ano JIIechamcai drawlDl!: onl)' 

6268. Where 1& tIIlIIt Govenune .. ~ schoof iIltua 
tied P-Th4 G01vemmeD' acheol ill ur Bolte».. 

5269. You mean that they gIVe eleme:otar 
J!l.lltl'IIctrol1 _ eennectloD lflth the SClienee: 8111 

Art Depnrtmenc?-Yes. 
92l~ What: baa> beaD the I'eauli 10 far ... th 

pupll 
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pnplls are coneemed -of the 'teaching m the day 
schools V-Can ;scarcely say,>It> iIaB only heen HI 

DperatIon for about ODe 'Yea1I'. 
6271. W ItJlI1"e!!llrd to <the eentral cl_es, ,has 

the attendance of" dIe pupIls from the neJghbOD1'
in" plaee& been a i!ource IOf limy dilliculty or 
exPense 1_Not at all, .becan1!e .. e -take...m the 
~nstItutes that .are .m umon, and members .are 
admItted exactly on the same terms as the mem
bers of ,the oontrallDBtItutIOn. 

5272 And thnnstItutIODB whose members avail 
themsel"es of those cennal claeses are sItuated 
at a very short dmtance, and .connected b! 
rmlway WIth the places ~n whlclI the centr8.l 
classes are held, 1 suppose ?-The rule 18 not to 
have a -dIstnct where any mstitute 18 more .than a 
uuIe or tWf1) nnles from th~ -centre" so that the 
pupus r.an easIly walk there • 

6278 In many cases the classes are SItuated III 
the same to-wn, and where they are not SItuated 
1D the same town they are m the lIDmedmte 
nelghhourhood 7-Yes 

6274 You have heara Dr W.rtts' opmion III! 
to what dIfficultIes must be removed m order to 
increase the operatIons of the "Science and Art 
DepartInent Now speakIng more <especIally of 
your own dIstrIct, have .you anythmg to add 10 
hIS suggestIons.l'-.Notlung except 10 the matter 
of the teacher proaucmg results; .I thmE 'fhst 18 
the only thmg wruck he left out, viz , a teacher 
produclDg certam redults to 'have a certIficate 

6275 Will yon gIve theiJommrt1Jeeyonrviewl' 
-We have a cMempomt. a certam gentleman 
has for two or three yelld's taken chaTge Dr a class 
m mechamcal and geometrIcal drawmg IUId Innld
lD" constructIOn. It Wltl BCaTcely pay hun to 
suk,t to an examinatIOn as an ordmary pupil. He 
objects to gomg into 'the exanunatIons as they 1n'& 
now carrled on. He would not like 'to Itttend them 
fpom Ius l?oSltlOn, 80 he goes en from yeaT to year 
teaclung 10 that class, and last year would nave 
been entItled to receIve 521 upon resnlts, but as 
he has no certIficate he could ndt claun payment. 
Last year he obtamea four first-class certificates 
m rus pupils, and If the department were to 
recogmse certam large results by gIVlDg .. certIfi
cate, I thmk 1t would 'be a very good tlnng 

5276 'You thmk that lD all cases certam ~arge 
results should stand m place of the certIficate?
Yes, or else the certIficate should be granted at! a 
1'6CogmtlllD of the TeBulU!, and then the teacher 
wonld ·be entItled to'Payment. There IS ene -Gther 
matterwhlch I should hke to>mentI0n' If a pnpll.m a 
day,schocil, say, an oNhnaryfactory-school,presenta 
hImself before fue ~octor and .looks healthy Imd 
stron~, but IS only 11 or 12 yeal'8 old, the doctor, 
I beheve,can pass him, thonghhe does not come 
up to the standard ef 11.3 yeal'll af age. In 
the ODur.e 'Of my mspeotlen I hue _me across 
so many mstances -lif boys under the 8jl'8 'Of 13 
workmg full tIme that I hllNe made uqumes 
m ol-del to make .. report. When I spoke to 
metory _net'll they alleged 1that it was wrt;hm' 
the Act. The teachers tell me m the dlIItnot 
that 'they bave 1lf) oontrot lD the matter, that 
their pUEIls are taken ttoom tbe~ .nd that theY' 
b&Vt' htt e or no chlUl<)e of showlDg1'6snlts, and that 
If they oomplalB .. ery hkely they owdl lose theIr 
scholars, and they say they should be 'rery glad If 
some one :in authorltf 'WOulci undertake oiheIr 
eause. Dr. Watts haa already poInted out that 
the greatest dtfficll'lty In the 80Ience ClBllS6B ,. 
that wh~n the pnpil gt'6lIlDto them he 'geel In se. 
imperfectly 11l8tructeti in ,mmary matters Ithat.ae. 

0.72. 

as unable to reproduce anything w luch Ihe JIaB 
been told. 

62.77 Han those ~ersonB 10ld you that :they 
have apphed to the d'ac..tory mspector .of .the dIs
diri.ct?-They say .they do -not hke 10 do ~t In 
DDe.of .the faotory cUatrrota, last wmter, d Will! 110 

struck ....th the defecttve state of 1ihe .elementary 
educatIon thstI now reqwre ,eve~ bllY and guil 
to llt..te at the foot of the 'examllmtlon paper what 
then' :age 'lB. 

5278 Ii! 'there anythmg \\\.bwh you w1Bh"to 
add?-I thmk th..t, except '\WIth 1I'egard to the 
pOlDte Just mentIoned, DJl. Watts JIas thoronghly 

• exhausted the gronnd 
.5279. M1l. llazley] .1 ;tIurik yon Inspect -or 

'VlSlt all the dlstrlct schools m the, general1LlUal-
gamated bodyP-Yes -

5280. In your antereontse <wJ.th .the,' VltrIOUB 
lllBtItnteli hav~yon observed w.bat -enables yon to 
confirm Dr W RttS' DPlDlou, fuRt Jt.be 'Want ;af 
pnmary JnstruotIon lI"etBirds the atta:unneut dE 
elementary sClentafic ,knowled~e ?~Tbat 2~ very 
BenollSly dIe case I could gIve i&ll mstanoe 10 

whuih an ar.hsan, ,SODle tIme ago, submItted hnD
self for exammatIon at the May 'I!Cl6nce .exawma
tIon (and he >IS In sample ,df a large 'Dnmber), and, 
after he .had spent 'lUI ·hour ud &-half an <tryIng 
te write 'SomethIng thst:he IW1Lnted to say, he gR-ft 
up m despaIr. "",d the secmetary allowed hnn 'to 
l'etlre That ,sort of tlusg OCOU1'8 ou a very large 
seale; lind _th negDJ!d to MaUte, ;from 16 ;years 
old .. nd upwards, 1Ihe WffioultIes,ue immense. 

..528.L It:lS'YGUr dmy,1lSitJWt, -toMiVlSe..n those 
separate mstI1lIltIons, s.l'd -where 'f0U £ud them In 
error to set them nghL?-Xietl. 

.li2B2 Y 011 rgwe -them ihrectlone when yon :find 
them llIl 'Want ,of ilrrentIons, 'WOi1lh lOegard It0 the 
OGm'Se of.study?-iYes; Jirst of all [ go mto the 
class 'WIth the seoretary,ef the msttmutIon, and take 
the boJ"S '&Dd girls 1W ho ee 'Present, <W1tlIont any 
aeleotI0Il (my.examinatuJD. '1lI the ,only .one lIOn
ducted npon that plan), and gIve out m I\:bem 11 
paper fContammg questIons IB <elementary amh
metIe, 'WIth a space for dlct&tIon; .I then Tead out 
3a~r40 -wards, equal.in dlfficud.ty1lt!l the tlllr~ stan~ 
dard 1lD <)Ommon day schools, and thus iI mnd nDt 
10_ many of 'those persons, men ...,d 'Women 118 
well BIl !y.,uths, can,do the ihctatIou, _c1, .as a trule, 
a wery large per-<eentage, 'about ,60 per 'cent., do 
the ,.o:nk hadly. 1 'get lugher rilsults from t:he 
youths who have Just lell ilie day schBols; ilien L 
mqmr.e If they Dsn Imy BClemle classes, anm If not 
I pntmJilelfm commumc..tIon _fu thellomnuttee" 
and explalD the scheme of the DepartInent of 
SmenceandArt. In 1VerYllllany<ofthedlStr.otswe 
find gen~emen of lngh JlosltIon who .. eqUlre to 
have that explamed to them In thIS last year I 
met WIth leadmg gentlemen who could not tell the 
dtiFerenqe between Ithe SocIety of Arts and the 
DepartInent of SClenoe and Art. iI heard a gentle-: 
maD ",tate a tiliort tIme lBlDCe that the great 
IIeIIBOn why he dId not support the Somety of Arts' 
exallllnatIons was, that the prIZe money came oull 
of • Government departInent. As to the people 
of thatdaas, and a large nnmber of people among' 
the mllidle and 10Wtll' ,i:!ass, ~t cannot be lll<pectea 
that 1I.b.ey should und9lBtand 1ihe worhsg ·of ,. 
SCIence school under.the department. We have 
te go mto the dlsmct .nd frequeutly to say 'Tfery 
Btweng thmgs, ilD erder <to call -&ttentwD til the 
subject. A commltee saId to me, " We have 
beeD trying for years to get &old of the workmg 
classes." I '8aul, .... What; hlml yon <dane? Lei;. 
them iuwe an opl''lImunty..r learnmg Blllence _ 
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neeted with thell' trade; establIsh SCIence schools 
and you wIll find they wIll appreciate your 
efforts" SCIence classes were estabhshed, and 
the result was most satJsfaetory. 

5283. Is It your opiDlon that many of the 
young people who have had scIentIfic lOformatJon 
communicated to them In thos/) classes have found 
it weful ?-Most dllcIdedly. Three yeaN AgO a 
member of one of our classes was ignOlant or the 
nse of a JlaIr of compasses; he had never had such 
a thmg In Ius hands, nna now he has been se
lected lly Ius master as foreman of the mechlLDlcal 
"Workshop; and any lIttle p,ece of work he re
qUIres m connectIon with his plaee of ""orslup, or' 
10 hIB own house, he fixes upon thlB man to do. 

0284. Are you aware of any SIgnal dlScovenes 
whIch have been made by any of those pupIls 1-
Not In my five years' experIence. 

5285. What may be the tot"l number of all 
the classes taught In all y0111' schools ?-As far as 
1 can gather from my lUspectlOn last year, and 
notIcmg the large Iucrease lU the elementary 
classes, 1 should say we had not much Ipss than 
11,000 to 12,000 pupIls attendmg classes of all 
londs dunng last wmter. 

5286 Mr D,ron] Are you of oplDIon that 
SCIence teachIng IS an advantage to ordmary 
workmen, puttIng on one SIde those workmen 
who rIse to be foremen or managers ?-DeCldedly 
so, even tnkmg a subJect wluch has no beanng 
at all on hIS trade; It enables hIm to make greater 
progress; If we can get a man to go 1U for che-
mIstry, we find It qmckens lum mother thmgs. 

5287. But of C0111'Be thjjJ: IS especIally the case 
If hIS trade be based upon 'that partIcular branch 
of knowledge ?-No doubt; but I fiud It IS better 
for 111m to go into Bome other branch of know .. 
ledge as well, for IDst&Dce, If a man takes me
ehalucal draWIng, and can 1U ruldltIoJil. be got to 
go mto chemIstry, he makes much greater pro..
gress In draWing than Jf he kept excluslVely to 
the drawmg 

5288 But If the man were devotIng lumself 
only to One study, you would of conree select the 
ane that 'Was applIcable to Ius trade?-Yes, we 
do that, and m estabhslun~ classes we IU!certlW1 
the leadIng trade m the dlStnCt, and try to gIve 
the class a teacher who 19 fitted to deal WIth that 
partIcular BubJect, at neady all our classes we 
have mechamcnl drawlDg. geometrIcal drawmg, 
and buIldIng construction. 

5289. Have you known any mstance lU whIch 
an ordmary workman has receIved hIgher wages 
in consequence of haVlDg some SCIentIfic 1otow
ledge connected WIth Ius trade ?-Yes, the man 
I mentIoned 18 a case In pOlUt 

5290. But I mean purely as a workman; It IS 
ObVIOUS, that If a man be BO far lDstructed a8 to 
be able to nse out of hIS pOSition, the mSFuctJon 
he has receIved must have been of value to lum; 
but the questIon to whIch I dIrect your atten
tIon IS tIus, whether ordmary workmen, who are 
not foremen or managers, receIve benefit from 
the knowledge of sCIence connected WIth theIr 
trade as arbsnns, wluch they may have recetved 
in those classes ?-I have not come across any 
mstance of that kind, because the masters gene
rally promote men who show any partJcular apti
tude, and then they get an mcrease of salary. 
wluch :removes them from the class of ordmary 
workmen. 

6291. Then, since yon have no positIve in
etances of the ktnd to quote, 1 will BIlk what your 
opIDlon is npon that pomt. we will BSsume that 

educatIon has been Ilarned eo far as thnt all fore
men and managers are thoroughly !Dstruoted 
and that It becomes a questIoD of carrying thnt 
instructIon farther, nlllDely, as far as orumary 
'Workmen; would It, m yonI' opInion, be adVIsable 
to g'l've scientIfic !Dstructlon to tho low~r c1llss of; 
wOlkmen~Most demdedly. I 

5292 Do you think a mnn's wages would m
crease in consequence of that sclentlfio !Dstruc
tlon 1-Not necessarIly 80 for 80me tIme; not at: 
J>resent. As fnr 118 our expellenee goes, it is, 
that whenever a workman shows hIS employer' 
that lIe has obtained eertJin results shown by 
exnmmatIon, his employer seeks to get 111m pro
lDoted. We IIDd a youn~ man who I\ttended one 
of our classes who obtamed several eerhficates I 
and when hIS maste. heard of it. he scnt fo; I 
lum, cancelled hIS Indentures, nnd conSl(lcrabl, 
IDereased his wlI/!es.' , 

5293 ChaIrman J But the question is thl8' 
lIssumlDg that the want of SCIentific IDstruction I 
foremen and managers to be supphed, would yO\\\ 
thmk that the economIcal results 01 ol<hnar ~I 
workmen possessing SCientIfic knowledge woula 
be advantageous ?-Dccldedly. Thele is one l 

other matter whIch I WIsh to refer to, nnd thnt Is 
WIth regard to the teachere. '" e could open out 
now from five to SIX large dIstricts If we could, 
supply them WIth teacher. The reason why we 
cannot show a much larger number of pupIls under 
JJ1RtructIon IS, we cannot supply the demand for 
teachers. By next year, If my arrangements 
come out as I expect they wdl, every institutIon 
10 the UDlon wul have faclhtIes afforded, whereby 
a pupIl can learn the pnu<llples of the lUost 
Important trade of rus distrIct I am trYlOg to 
persuade one or two of our teacbers to go and 
lIve out lD the dlstricts.to meet that want, we 
cannot at pI esent get the dlstncts to suppl,)' 
themselves WIth teachers, and we want men Ul 
go and Itinerate We have nOlV 30 sCIence 
teachers ellll'aged; lIJne of them are artISans, 
four were formerly artIsans, but their BUCCeS! 
as tca~hers has been sa strIking, that they havi 
been able to withdraw from manual labour an( 
become exclUSIvely teachers, and they are mas 
effectIve teachers lD the UUIon. We have 1, 
arbsan teachers and 17 schoolmasters, or otherl 
from the profeSSIonal class. 

6294. Mr. DIZon.' lIaveyou frequently founl 
that the certificated masters are drawn off froD 
teachlDg by the offer of more lucratIve SItuatIOn 
m factones ?-We have not had a slOgle Instanc, 
of that kmd in connectIon WIth 0111' wstrlct, w 
had an offer made to a teacher by a large fin 
who had heard of Ius success m the drawlnl 
classes, they wanted hIm as a draftsman, an, 
offered lum a conSIderable sum, but the teache 
decltned to remove from hIS teachIng, as he wlshe 
to go on WIth Jt to a much higher pomt. Durm 
the daytIme he IS attendlDg a Fofesslonnl tew. he 
1D order that he may get pnvate llIBtructIOn I 
hIgher mathematics. 

5295. Do you know how much that teache 
was makmg a-year, when he refused the offe 
you speak of?-£.150 a-year. 

5296. But he expected to IDCrea8e that 8Ul 

ooDSlderably ?-Ye& 
5297. Ckamnan.) H"ve you in your unW 

any specIal SCIence schools; such schools, for il 
stance, as the N aVlgatIOn School, at Hull 1-W 
have one or two that come near that, we have 
one at Bolton, and one a.t Oldhant, called Schools 

,of 
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of SCIence, where the pupils meet 'in the evemng 
for solenbfic InstructIOn • 

6298 What IS the specIal subject of mstru(}< 
tlon In those schools ?-There are two sul'jeet&, 
phYSICS and geometncal and mechameal draw~ 
109. 

5299. My questIon, h_eve)'j pomted to ap· 
phed sClence?-We have nothing of that kmd. 

0300 Is the Wlgan mmlng school m umon 
wIth your or~aDlsanon ?-No, that has proved to 
be a total faIlure, but they are makmg efforts to 
resusCItate It _ 

6301. 1IIr Acland. J Are you of oplmon that 
the demaud for sCIence mstrucbon IS nsmg 
among artisans at the present tlme?~ Very mucn 
so. Wherever we can send a good teacher mto 
a dlBtnct, It IS responded to at once by the work
mg people, of the 2,769 under mstructlOn a very 
large propornon belong to the artIsan class 

5302. Do you thmk that amonlt ordmary 
private day schools frequented by the EonS of 
tradesmen and others, paymg 1 1 10. or 2 1. 
a.-<iual ter, there IS any science teachmg glven?......t 
We have not many schools of that class outside 
o'f Manchester; we have verr few, comparatively 
speakmg, of the shop-keeplDg class attendIDg 
such schools. 
) 6303. I speak of ordInary private commerCIal 
s,chools, do you thmk that there IS any sClence-

teachmg growIng up m <those schools now ?-We M..: 
have In Southport, perhaps, the first real attempt T. Lawlo." 
to ilDcorporate sClence-teachmg with the regul.m: 
routine of study In those schools, Borne e£ those 15 June 
pnvate schools In SouthpOl:t have engaged our 1868. 
sCIence teachers. 

5;304 Part of your eVIdence and the eVldence • 
of Dr Watts seems to have gone on the SUPPOS1-
tion that ,th,S work must be ilone by the Govern. 
ment ~ but do you not thmk that, when the 
demand nn!fS, ordmary private schoolmasters, 
If propelly ~nspected and encouraged, would be 
able to supply a gr.eat deal {Jf \\hat III needed?..,.. 
I do nob thIDk they would be fnr some yeals to 
oome I 

5305. Why?-The great masses of the people 
do not appreCIate SClentdic mstruction. we have 
to create a taste for SClence' among the masses, 
aKd that 18 where1he money IS wanted. I thmk 
It will be mnny years before they wIll be wdlmg 
to pay f('r It themselves. 

5306 Y 011 think that at present the urgent 
1natter IS tor the Government to push the demand 
wlthout dlscussmg the queshon, how far people 
must ultImately lean on the Government?
I thmk so. 

5307 Cl!a,rman.l ,You are an advocate for 
the propaganda Which Dr. Watts spoke ot b 
Just so. 

Mr J OJIN ANGELL, called m; and Bxammed. , 
5308. You are the Master of the Mechanics' 

Instltllte School at Manchester?-Yes. but I 
have had very conSiderable expeneuee in con.J 
nectlon With the general que.tloli of practIcal 
SCIence teaching for the last 20 years I was 
connected With the Landon Mechanics' InstItu
tion as a student of the science classes, and as 
honorary secretary of the mutual Improvement 
sCIence classes. Subsequently to tJiat I was 
honorary secretary to the BIrkbeck School Com~ 
mlttee FlOm that tIme to the present I have 
conhnued to be an actIve propagandIst in con
nection With practIcal BClence teachmg 

6309. How long have you been master of the 
Manchester Mecnamcs' Institute School?
Eleven years next September 

5310 Were you educated In one of the tra,lll
lug schools in connection WIth eIther of the two 
branches of the SCIence and Art Department ?
No. 
, 5311 WIll you descrIbe to the ComlDlttee 
what. '9 tho nature and what are the operations 
of the Mechamcs' Inshtllte School ?-The present 
school was established as an ordInary commercial 
school, sCIence bemg taught as an addItIonal 
_nbJect, not preClselr as an accomplIshment, bnt 
as an addItIonal subject, lind ,ve very soon found 
that m 1\ we had our best mtellectual tra111111g 
gl'Ound. 

6312. Are rOil also the teacher of some 
sCIence classes lD connectIon wIth the Science and 
Art Depal tment. I mean evenmg elass~s?
Yes; and I have had eonSlderable expenence 111 
teachlllg SOlence at upper mIddle class schools. 

6313. You have not told us yet what is the 
grade of your mechamcs' m$1iltute school; IS It 
a school whIch may be placed 111 the same rank 
WIth the pnmary schools in connection With the 
Comnuttee of CounCIl, or is it of a lugher grade P 
-It IS of a lugher grade; It is self-supportIng; 
the InstItutIon dllnves a profit of 2001. a-year, or 

0.72. 

more;' the subscrlphpIi IS 17 .•• a quarter, m. 
eludlllg all subjects. It mciudes the chIldren' of 
parents whose mcomes vary from 80 I or 901.\ 
up to 400 1 or 600 1 ""year 

5314 DO'lli! that payment mciude the use of 
materIals In the school 1-That lit the total paY" 
ment for teachmg, but noit fo)' books and sta· 
tlOnery consumed by the pupils, the payment IS 
umfonn, from the lowest up to the hIghest 
pUpIl. ' 

5315. But does that nayment cover the entIre 
expenses of the schoof?-It covers the entIre 
coat of the educatlon 

5.:116 But does not the general fund of the 
mechaDlcs' mstitulllon bear any porhon of the cost 
of the educatIOn '-They make a profit of 200 1" 
a-year, or upwards 

5317. The school leavee a surplus?-Yes, 
there IS a. shght surplus of 20 I or 30 I ' on 
the ordmary workmg expenses of the school, hu<t 
In addItion to that each pupIl of the school 18 

conSIdered to be a member of the mstltutIon, and 
pays 5.. a-quarter to' the mstltutlOn, whIch 
goes dIrect to the mstltlltIon, the 17., mcludes 
that. 

5318, The fees are 128. to the school and .5 I. 
to the InstItute ?-It IS so arranged ln our book.
keepmg, but not in our prospectus 

6319. At all events, tlie 17.. In question 
leave a net profit of 200/. a-J'ear?-Yes, and 
mthermore. 

6320. That of course would be hable to a de
ducnon for rent, If the school were not held In 
the mechanics' instItute ?-Yes 

5321 Have you the be.lance-sheet of the 
school? - There IS no speCIal balance-sheet of the 
school, lt '" Included In the general accounts of 
the mstltuQon. 

5322 Cnn you glve U8 the total receipts of the 
school, takmg the payment as bewg 17 8. ... 

quarted-Tney do not keep the accounts qlllte 
L L 3 chstlnct, 



Mr. alsfiuct, anal there ;S 110 ,separate nnanm.u atata-
.L 4ug.l/. ment publtshed 

6323. But llBD you teU us the IIllDlber of the 
IS :lune pupiIs?-T.he number of the pUpIls at presa 111 

.1168. 235, but 1i vanes lilt WEereut tones d the yem-. 
The next quarter after the vacatIoD there 'W11l 

• Dot be perhaps more than 180 pUJllIs 
5324. \Iben, the 8>Verage number of p14pJls on 

your books IS sbout 2001-Yea. 
6326. How many master. ,have Yllul'-Fow: 

mastera. incluihng myself. 
5326. !s there any grant from the Govel'DlDent 

HI auil .of thIS .. chollil-No; but 'We have 80 
regtstered our pupIls 'Wlthlll the last four or :live 
years tbat I am enabled to take some ad\ aDtage 
of the gmnt. 
'J 932.7. '( hat lB to iSay, that llil .,ddltlOn !til the 
salary 'W.luch "flU reC8l"e fnom the mechaulOS' 
lIls1:ttufuon, <or .the p,aymente that you receIve .out 
pf .tlre fees of pupils, you receIve l'aymente on 
results from the SCIence and Art Department 1U 
respect of the pUp1ls IJiI your day schools ?-From 
a small sectIon <Of" those pupIls ,ocly; not abo'!'JI 
line-thIrd on many cases. -

6328. Are thoee classed separately from other 
pupIls on whom payments are made m the 
mecbaIUcs' llIstItute ?-Na, theI,elB ao dlstmctIon. 
I do not, 1n iact, know.at present the number of 
pllpIls who have passed at the present eX8D1lIl&
tlOn, or what I may get, or m what sectIon they 
may be 

6329. Are the classes m 'CODBecfuon IWlth -the 
day school the same classes whIch are held In 
~onnectdon "nth the SClenlle and Art Department 
1n theevenmg P-NQ; they lire distll1ct cl_es., but 
they are also SClentle el_os; all that.lll illecessary 
18, that any day sohool ,Ill whIch. ,the ,pupJls are of 
the proper status Ilhall -place Itself ~n connectIOn 
Wltli the department m order to receIve paymeat. 

-1>360, ,Are YOll '!PeaklDg of your awn schooH 
..,-Yes. 

53.31. Your classes are .held at a d.LJJ'erent tune 
from the evemDg clnsses on the same subJecte 
whIch .belong ,to the mechBlUOS' IIJl8tltnte 11-
Tee. 

6332. How many pupIls .have you learning 
IiClence now lU your scliool11--There ale about 
160 who .receIve .QOC88lonal lessons; but, OD an 
a:verage, there are about .li0 to 70 w.ho .reee,,~e. 
systematIc mstructlon 

6333. And..,f thQlle, how many would ordlnanly 
go In for the examlnatIon?-That ;£ can ecaroely 
1IIliY. !here ls.one of the dlffioultIesconnected wlih 
the mode of exammatlon and .the mode of :pay
Dl.ent, the boys lean me In the nfternoon., 
proposIng til ,attend.the eXBlBlI1atlOns winch are 
held an the eveDIng, many of them Jh .. ng.at SOlUB 
dlstance, and then, If a heavy shower .comes "fln, 
20 or 30 -of the boya, '!'ery hlely. stay' away, 
winch Dllght make,.dllferenoe tome of 604,604 
or 80 1 , supposmg those pupils were af that soctal 
wade <In 'WhIch ;payments are granted by the 
Department of SClence.and .Art. , 

5.i34 And that drlIlculty you have really found 
te .runss. have yon 1-.Gn .one .cIocasion a heavy 
shower took,place betwea.u SIK and seven o'cl.ock 
1U the evenmg, and more than 20 pUpIls were 
absent, 20 d whom were pupIls on WhOM I 
should have ROOl'l'8d pyment If they had been 
pl\esent. 

5335 But this year, the weather hamlg been 
very fine. Jww many pupIls nave sat for examma
tien lint ot your da~ ~-l should eay .that 
about 70 saJ;~ ph"sioWgy. -

/l3B6. In what other Bubjeete did your boys 
SIt? - MetallulVY" IOorgBlUC chenl1stry.hgbt,be8.t, 
Nund, magnetllllD, and eJeotl'lClty. but I canoot 
tell ,the ;number who ea.t after Jeavmg me lID thll 
aftl'rnoon for 1 have DO ~ompulsllry llower 0'l'l11' 

them i they feel that the exanllnatlon 18 an even
mg's 11'01 k Jllstead ef an eveomg's play, and tile 
res.ult Js, that a great number Of them do 1I0~ 
tW"DUp. 

5337. You baveno IllllSSes in mechnolcal draw
mg or geometrIeai drawlllg, have lOU 11--No; 1 
have paosed ~ome puptls from the school, and 
there are "ome ill connectIon WIth the JnstItute; 
hut In conneCtIon WIth the day school we (leased 
to teach that, becau@e the tIme 18 very lImIted, 
ana als0 ,because the clu8 of pupIls Vi ho would 
pay for that teaelllng lWae 80 very amall. >It 
dWIndled down to about five er SLX. 

5338. Do you :lind that ml\ny of the bOy8 at
tendlng your sohool, afterwards attend evemng 
cJasses 111 connection WIth the SCIence and Ar$ 
Department ?-A few,of them do, but as 8. ru~ 
the boya who !We "nth me for any length of tIlI14I 
pass m the nrst class, partlCula.rly the boys III <the 
dny school, who are prepared W (lass '1ery much 
htgber than those In tbe evening olasses. 

5339 But stIll there are the suluects taughl 
in .the night school. so that they mIght avaIl 
themselves of that instructIon, If they lIVere wll, 
llllg?-Yes. 

5340. But you find that Is not the case 10 an, 
~reat extent?-Juat 80, 111 fact I do uot desI1"I 
Jt; the IDstructlon whIch we g've at evell1n~ 
classes IS of an wenor grade. beoause of tlu 
:wienor .capaCIty BIld Bab,ta and attendanoe of th. 
chIS.. they, however, get AS much InstructIon al 
we,can gtve them .m those evewng .cl_el; ane 
smoe those eKlWllnatIons have .been lDstltu1;e(j 
833 pupils .ha.ve passed those .exammatlons £ron 
the day and eveDIng classes, of whom 66 passee 
:first clasl\o 95 aeCl>DQ class, and 23.3 thlrd-class 
those are ~ettmg Queen's ,prize., ooc1 the re 
mamder bell~g 8lIllplypassel, and dunng that tIme 
we aloo took seven .,,!;ver and eJght bronze medals 
and more pupils ha.'le passed at the Oxford ,e,x 
amlnanons In the BubJect of chemlStry from m1 
teachlDg, and pnnclpally In connectlOn With m' 
schflol, thaD passed .n Le~ds, B1I'lIllnghl\11J, LOll 
don, and LIverpool reepecttvely. dunng a pel"lll< 
of :live years. 

.6341. Is there any examlllatIon ,oil entennj 
the day-echool?-No. 

6342 What 18 the average Age at whIch th 
puplle enter 1-Very few eater at less thai 
eIght years of age, but we are oblIged to tak, 
r0ung puptls JJJ some >eases, hecause the parent 
InlDst that the YOlUlger pupIls sball go WIth th, 
elder. 

534.3. But gener.ally Bpeakmg your pupJls aT 
abo'le eIght years of age 1-They are general.l 
f~om eIJ'bt years <old up to 111 or l7, 111 fBC1 
sometunes we have young men and men af 4, 
aloo. 

5344. \\ nat as ,the average age At Whtch th 
puplls lea.ve your schools 1-1 should say aben 
15, .but 'We h3v,e them frequently at 17 and lateJ 
I find that the more attentJon we pay to them II 
the exammanons" the later they stay. • 

5345. The more the instruction 111 Improvec 
the more willmg are .the parents ~f the cluldra 
to .keep them.at .school 1-Ye8; the greater ib 
results 'n reputatIon that 'We alford t.heuI. ih 
longer 18 the tune they remam. 

D346. Y ODI' .school cannot at all be ealled 
dol 



schooL iep the ehlldreJt of 'workmg men, I sup
pose ?-No, for the grade above that, there are 
a few workmen's sons> tbeDe, but the maJol!lty of 
the pUPILt are perhaps the SBDS o:f! shepkeeper& 

634.7. Have you many soue of foremen 
f>r' ma.nagers ?~A few, but n~ ve»y many. I 
find that the SOU8 o£ shopkeepers: are the most 
difficult class to· teach, espeCllllly to· teach BeIenee, 
fur the greM; dlffieuJ,t;y .,., teaclung SClel1ce, al
though, It I. '" very easy su.bJect to teach, 18' that 
It reqUires sequentIal. er conseCllt!.ve treatment, 
and the sons of shopkeepers are very Irregular: In 

<their attendance. beMUse they aPl?ea.r to be re
s"ued to M;tend III< helFlO~ the busmes.., and that 
I" '" senoWl ddieult)'111 sClel1tlfie teachmg,. espe
Clally tlte mathemaneal pll4'1l of It" which ,eql1lves 
eonsecutlve attendanee. 

6348 Do you find the same dt/Hculty among 
1!he arlllsons 1 -NO). the aWeaJl8 are: among' the 
best pupils m M;tendance and,lR pr@gress. I fintil 
their attendance generally depends OUt the moth{'11 
" 6349. BI1i1I you. wollld say that those chIldl:en 
o£ 1!he IWtlSMI class 8.l'e' the plaked. oh,ldrea @f 
picked arnBans, and It would. scarcely be fllJlt tG 
eomplWe thew WIth the average' OD your trades
men Or tradesmen'So cIbldren-1-It would. be 1lIlt

faJ.]) 111 that respect. 
6360. With "egl'r4 to youl: evenmg classe&, 

you say the mstructIon: gIven In them '" In£eno," 
to thM; which 1& gIven Ill< the: day-sehooL?-Very; 
mucli lillrenor 

6361. Althoughl the tea.clierw al1e the same '1~ 
Yes. 

. 5352 Does that anse from want of prepl'T8/tJ.on 
on the' part oli the pUpl1e ~-1.·o a very ceD81der
able e:x.tellu III does, and also £rom the fact th&t 
the education afforded at ordmll.l'Y day-soboola, 
Ul()ludmg Go'Vernmenli schoolsl is alm"'s~ useless 
8S, Ii preparation foc sC16ntdic InstrueilioD. The 
three R'", I'Te ULught 110 badLy. especIally aDlt!a,. 

metIc (winch ill'the onLy i:PalA'lAlflg subJeot), as to 
be C!J.Ulte ueeless as> a meanIt' of mental. develo}l
ment '1 he sC1entrlic mstnrotltlDl that W~ WIsh to 
C0mmuDicate 18 too d.!fficult for them. 

5353. That 18 fDom want of prepara.tIon,~
lr ea, and) want of nawraI. power too. At schools 
undeD the RevIse<l Code the, subJecte of meotrue
tIon lIl'e so tl'ught that 'ou. have the. utmost 
am,,,mt of mformllmoll' I) a given eharaoten so 
eommuDlC9.ted as> to produoe the least POSSible re. 
suIt wI,th respeet to mental traIDlng.80 that when 
they callIe to the evenlUg classes the effort reqUlre<l 
IS to&· grpnt for them, and. they faU, back llpon 
Ilr class of lIterature 'III hloh IS very mComoD to that 
whloh they mlght otherwise take up. 
- 6354 But! dees that apply to- iill th<l pupils 

who come to you from the elementary schoo!.., Of 
only to 80' llll'ge III numher as to give a colour 
to the olassesP - The expenence 1 ha.ve had 
dnrmg the le.et three Olr fo,,~ yea.ra, Slnce tlul 
ReVised €:o<le haa beeDl adopted, has been. very 
definlte, a very large numhel! oli my pupIls of the 
day sohools came to me who have attended the 
school under the ReVIsed Code; they eame' to" us 
as II> »mil oJi finish. I find the most TelDBirkable 
decadence 18 theU" mtelleetnal power, alt 80l'ill
paJ.'ed.- Wltlt those who· came, £rom, Governmen1; 
schools prIOr to the adopnon of the ReVlsea 
Code. 

6355 Ha..ve yo,. found that to he the cas<! 
ntore espeClla.lly WIth> the 8IlOOols of I'n,. one de,
:nommation in particular P - No. litI 18 genewal J 
they have no knowledge e>f ilie pnnclplti· of 
lIrithmetIc or of gr_; It J8 VU'f dUticlllt to 
( •• 72. 

g,.ve them the lease. power or- expression at a. 
wntten exammatlon:. l 

5356 Yow aTe d.emdedlyof OpImOlP that they 
.are. more deficrent then they formerly- wer-e In 
thML respeet? - E fUXD perfeetIy elllfJsfied about 
1Aa~ j 

5367. Do' many of yoUI' pupus attetli sub
sequently In the classes off Owen .. M Colleg<l ~-A 
iew m: the: e.vemng- clnsses- do r I' few days ago 
prneS' were' distl'1hutew and. there werei' bee old 
pupus> of mme" successful '1rhffi,e is one pemt 
U\) wInCh Ii tirlfell fr.om D,,; WM;t8'r ]; thm& m a 
good da.y IJOhooli you aTe capable oli 68i11rymg smell'
t.fu1 matructloD qUite IlII' 1l!.r- H9' :m> o,ny evenin~ 
Was&8I1, such as those at OwenII' G0Uege-r I 1Ihinl: 
also, th0Ugh I quxte" RgI'ee that thel!EI should' bIl 
80me higher elasS' school.., thllJt ~hose, I!esulte- can 
be produced through ortlmllTy' well ooudnctedday 
seJroola. but Ii am sl'tlsfied that _lesa you gttJe the 
teachers oj! sllXlb schools the>OlJ'flertumtyo£ (lOU]\. 

petlug W-lth othel'lJ, 'YOll WIll tl'k~ a.",a1' the en'
thm81a.8IDl whwh 1& 0nlll CJ6 ,th~ aondi11l0nSt of 
Buceest. 

535& Fot: tha.t- purpose. yoUl do :!lot eODl!ldel' 
tha.t the exaonnmaous of the SCience end Art 
Department lIl'e suffiClen<t ?-It would be fiurer 
If Owen&' Colleg~ fur lUIItance, would send iliel!' 
pU;pllsJ to compete WIth: oura at l1he. Government 
SClettee eXamInl'tlone. 

5359. 011 that yan should.< be' allowed! to' !lend 
m! yOllJ.' pupIls to theIr exammaOOn. '1'- The 
Gc>vernment: eXll1ll1matiom 18 mUch< failler fall such 
purpose tharu their eXl'mluaiiioDl TheiN 1B' a 
college e:x.a.mmmtlon-,. .et. by I!J p~ofeBl!ol1 to> his 
QW1it olass; iii:Ii set my queS'b.l)ulf 110 myePa:sa, 011' 
my own- teaclimlg' m thl'1J blass, I can eU8Ibfu my 
pupIl .. to pasS' a g(lod eltammatl0D.; Bilt J£ you 
have a kmd of umversU!y eXfmill:llll1lr0n, such ... 
the Gevermnenll e:x.ammatlOD, m whmlv a central 
body eD 8mmmers put queeuons altogether .rre. 
spectIrve. of any ene partlcular cl'a:ssj- you tlietT 
halVel the fairest exammallOl!l wluohl IS posslhle 
UBder the GIrcumsULnceB t 

536'0 .. You 1Il'E! aWaT\!' that menyof the< pnpIltt 
of Owens' College' go ill fOIr the' mmtnllulatroJl 
exam'lll8.mOJl m the UniverSity at London, do 
yOll! suppose that you would be able to' prepare 
pupIls to pass thalf exammatlOnl m serence V-I 
am epea.knig SImpI1 of sCle1146 

5361 I am also speaklD.<Y'S1II1j>ly bil: s~lence p
I am qUIte eoMlsfied thrull ~ "ouM prepllll"e pupus 
to pass' the m&trleulatlon 'eXamlUQuon. 

5362'. But IDJ the hIglier gradea of exammlli>" 
mon; lDl acreace would, some' of' your 'PlI\'lls 1a6 
able 1:0 pass? - The matciclIlatlon; eXlnmnatIoIl 
IS not nearly so <lIflieulll !liS' 1lb.e Governmen1r 
swenelf examm8ItJ.oD IB', 111 It!' much below It 111 
every respect. I mean. the- smence' lIortloD. of the 
matI:IouJatloll. eXlUIl1natlen' lDt the lJ n~ver8Jty e' 
LGDXfun. ' , 

6363 Mr. Bay"!!'.] D01ycmfind tha.t mlllDYoli 
your pupils become useful membel'lf oli the 
mechanICs' Instl;t1l.telJ after they have left your 
schools 1-The m&Jonty eli thOBe' whOl leaQ 
the dl'y schools. are 1!eJilly muelil Wlove. anythmg 
WSI ea.n. do, for them:m> thlt niglW classes. and the)'! 
eeoasa te belong to 1111_ • 

6364. Y flUt would eonfi~lIl the general op.ml)n, 
tBat m allM'llfl all the schoolS' of Maneheater the 
education of the children. 1B' very madequate foil 
the receptlcm of that cJass of edueatlon 3 - Yee, 1 
helieve: ~ DI1lst ael'1lll18 mllltll.ke IS made :Ell tlue 
matter. Iv 18 a mchcal mmte.ke WIth ~egaH to 
a:rentUie mstruetl.on. tAil> make It secondarv.. All 
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educatIon to be'real must be essentially In scien
tIfie subjects in the first instance SCIentIfio 
Instrucllon should be primary, and the lItemry 
instructlon should be based Olllt; that is to eay, I 
would give B much hIgher clllss of object lessons 
than ale generally gIven, and I would base the 

literary education on that. It is the plan which I 
pursue, and by whIch I obtnm my ewn results. 
The progress In scientIfio Instruction would be 
'Very ilonslderably Increased If that pIon were 
adopted. I find thot m mIddle elllSs schools the 
chIldren were not more capable, becauoe they hllve 
.had elementary clllsslclIlmstructIon, of takmg In 

SClellce instruction than those who come from 
mere elementary schools Thpre IS a very great 
dIfficulty indeed in gettmg them to form acrll
rate pnmary Ideas, and the very power of 
langIlB~e whIch they bave flequently prevents 
tbem from looking at objects from a real or a 
scIentific pomt of vIew Tbe great difficulty we 
have wltb re~ard to the real teachmg of SCience, 
is nota dIffiCUlty ansmg from mere want of lIterary 
education, but because they have not gone 
through a proper course of mental trainmg, and 
theIr natural powers of ob~ervatlon and reasoning 
have not been cultivated 

5365. But at the same time the mind mllst Le 
BuffiCIently developed by' preparatory educatIon, 
to enable the children to comprehend somethmg 
of what IS SaId to them In the way of sClcnttfic 
instructlon ?-Yes, but I should requIre the 
sCIence m the first matance You must put ()b
jects before a child to enable him to develop h,S 
Ideas, to teach him you must get ldeas, not by 
words but by makmg expenments and by teaching 
hIm to observe. and when once you have got those 
idellS, it IS the eaSIest thing In the "orid to develop 
the power of expressl<>n. 

5366 Do you Introduce object tea<.hlng after 
the Gennan manuer lD your own school?-Yes. 
ordinary obJect teaclnng, 811 It 16 gtven In England 
generally, IS qUIte useless, an ohJect 18 plaCied 
before a chIld, and he is told that that 18 so-and
so WIthout the teachers seelDg that the cbIld has 
really recogIllsed the obJect, the name IS then 
put on the black board, but the black board 
SImply supplemented the book, It became only a 
large black hoard-book In fact. 

536'1. You are aware that in the mechanics' 
instItutes at Manchester the members presenting 
themselves for lDstruction are so lamentably 
taught tbat In the first Instance they make but 
very lIttle progress ?-They would make much 
more progress If they had had object lesson teach
ing With regard to the- half-tIme system, ,£ there 
IS very little lDStruCtiOn the half-ttme system pupIl 
WIll get on qfllte as well as the whole-tIme pupil, 
but If vou have effective lDstructIon the ilifference 
between two hours, four hours, three ho,urs, and 
8llt hours is very great; the more effective the In
structIon the greater the pro~ess dunng the ad
ditIonal tIme, within certain lImits. 

5368 But there must be some preliminary 
cultivatIon of the mind If you are to make any 
progreas at all Dr. Watts and Mr. Lawton have 
stated that they find the mechanIcs' lllstttutea are 
not maltlng the progress winch they would make 
If there was better pnmary lnstrnctton gIven to 
all classes of children. Do you agree WIth that 
oPlDJon?-I qUIte agree with that opinIon, but 
what I cODSlder essentIal WIth regard to good 
education is thIS, that pl'llDary educatIon shall be 
more effectIvely gIven by bemg made more real 
I would do It by the agency Of obJects and ex-

periments, that is, by basing it on elementary' 
science teach mg. 

5369. Did r understand you to say that the 
attendance at tile evenmg classes WIl8 reguln.r P
No, not at tbe science schools, they are velY 
ilTegulnr; we have three payments dunug the i 
course; the September quarter, the Christmas I 
quarter, and the March quarter, and the pupils 
fall c,ft' on the occasIon of each of those pay
ments, so that we very often I,ave to begin agum.i 
to assume that we are commenclDg witli the I 
pupil. 

5370 Do they fall off more in the ppring than I 
in the wmtcl1- As we termmate m AprIl Ol' lIay 
I cannot eay, but a con~ldcrable number leave I 
us at Cbnstmas when they know payment is 
wanted, and others at March, the next perIod of I 
payment. 

• 53'11. What is the age at which the pupils 
come to you m the night clas&es ?-From If 
years old up to 45. 

6372. Mr LOILtl.er] In your night CIMSCS 
how many hours of mstructlon bave you ?-EU~j 
subject occupies one hour. 

6373. Bow do you gIVe that instruction; 
is It by lectures?-No, I am satlalled that for 
the purpose of teachmg workmg classes gene
rally tlie lectunng system 18 qUIte useless; I 
adopt what I call the Socratlo system. lIere 
agam I should differ from other WItnesses; With 
regard to the teachlDg of theory, I thmk we 
can teach theory In day schools, and In elemen
tary schools even, almost as effc~tlvely, If not 
qUIte as effectively, 8S they would be able to 
teacb It in the higber clltss of schools; I adopt 
preCIsely the same Socratw system as I call It 10 
the mght schools, I bring an object before the 
pupIl, and ask bim questIOns upon It and get hllll 
to explaw hIS IdeM. They never give ma accurate 
answers In the first wstance; they are In general 
perfectly unable to give me the least descrlptloD 
of anythmg I put before them Then I put aD 
absurd questIon, I ask them, for ID8tan!lel 
whether the object is a plum-puddlDg. &c. Tbet 
they beglll to see distinctly that they ought to bl 
able to descnbe It III some way, Inasmuch 118 thel 
can see what It IS not, and so I lead up m tha 
way to correct prImary kIIowled~e; we put wf 
ferent tbmgs together by a senes of 9ull8tlOns 
till at last we build up the varIOUS theones, elthe 
In chelUlstry, or phYSiology, or other sCIences, 11 
fact, I ~et the theory out of my class before 
have told It them myself. The nature of tw 
questions depends entIrely upon the CJ1'cumstance 
and the OCCllBlon, but my plan IS, that tbe lJUpU 
should buIld up the knowledge under my dlrec 
tion. 

6374. How many hours are you oCCllpled ir.. 
the mOl'lllng, and how many In the evenwg?_ 
The dal school devotes three hours to genera~ 
mstructlon In the mornmg from DIDe to twelve 
and In the afternoon two hours, from two 
four. 

'i375. And In the everuug?-Io the evenIn 
we only have for each subject one leSSOD a wee 
of .. n hour, bnt we meet towards the end of the', 
course two hours, and sometimes three hoUri a 
week. 

5376. Mr. Aclo1ld.] Do you conmder that the 
fees paid by your pupils repres~nt the market 
value of the education whwh yon gIve 1-1 
scarcely know what would be called the market 
value of educatIon. 

537'1. Is It as high a fee B8 you could get for 
the 
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the educataon whICh you gtve ?-EducatIOn has 
no market value, lU some schools whIch I could 
mentlon, three or four gumeas 18 paId for much 
less effectIve lDstrucnon than we ~ve 

6378 But as a matter of fact, if you were to 
Talse your fees, should you lose your pupusJ
Our present pupIls" e ml~ht lose, but we should 
get a dIfferent class of pupils, we find parents are 
prepared to send theIr chudren to schools where 
there is a certam amount of exclusIveness, what
ever the nature of the lDstructIon mny be, but 
however good the school may be, they will not 
send the chudren to ,t unless there IS that ex

. elUSIveness 
5379. There IS no exclusneness m your school 

tl,en ?-None • 
5380 And you average about200pupIls?-Yes 
5381. lIave you any ldea how many boys there 

are of a surular class lD Manchester who nught 
receIve the same educatIon ?-There are compara.
tIvely few. 

5382 1 mean how many boys do you suppose 
'there are between the ages at wh,ch you profess 
to take pupils, who would be wIllmg to pay about 
the same rats as 18 paId at your school 7-1 could 
not say. 
, 5383. Should you say four or five tames as 
many?-Tbrrty or forty tImes as many, ordmary 
prIvate schools charge a httle hIghe". than we do 
I have several tImes requested the directors to 
conSlder the quest,on of ra18mg the fees, m order 
to enable them to gIve a more systematIc course 
of mstructIon. 

5384 Are there any schools of a pubhc nature 
coverIng the same ground lD the town ?-There 
are three or four others, m connectIOn w,th the 
mechamcs' mstItute, estabhshed on our model. , 

6385. Does any partIcular result Bow from 
those schools bemg connected With mechamcs' 
lDsntutes P-Very many of the parents of the 
pupils, on removI~ theIr chudren from us, have 
told us that they d,d so because they wd not hke 
the name of a mecharucs' matatutaon, and they 
would prefer them gomg to another school w,ili 
II dIfferent tatle 

5386. Do you thlDk we may reckon on an 
increased demand for such schools as yours 1-
No doubt of ,t. 

5387. Do you funk It deSIrable to aim a~ 
teachmg science lD separate lDstatutaons, or 

merely a~ lDtroduclDg a proper amount of lD
formation and tr&lUlng lD sClCntafie subjects mto 
the ordmary secondary school teachmg of the 
country?-PuttmgasidetheInghersCIenceschools, 
I would say that It would b_e an advantage to com
blDe the two, and not to separate them, m hte
rary teacInng and grammatIcal composltaon, why 
not, Instead of takmg subjects that have no mean
mg, cultIvate ilie observatIOn of ilie cInld at ilie 
begmnmg, and base ilill lIterary teachmg, 01) the 
teacbmg of grammar, compOSItIon,' &c., on ilie 
language In wInch It expresses the. results of Ins 
observatIOns. 

5388 Do you ilimk ~t IS deSlrable to mm at 
levellIng the ordmary secondary education of ilie 
class of pupus whom you teach In Manchester; 
or do you thmll: there IS any case made out for 
estabhsInng separate SCience schools 1--1 thmk 
ilie greatest advantage would be denved from 
connectIng SCience, as we do, wlili orwnary edu
canon 

5389. I understand you to Bay. then, you thmk 
that the real. want of tlus country IS ilie J,luttmg 
of secondary' educatlOn on a sound footing?

_ Yes, but I regard what 19 called secondary edu
cation as mvolvIng a m18taken d,stmctlon. 

5390 What I mean by secondary education 18 
tbe educatIon of boys who remam at school 
beyond 12 years of age, and who are. J,last re
celvmg elementary or prImary education?-I 
beheve iliat I~ boys had a proper course Df les
sons m object teachmg, they would learn even 
theIr grammar much better. 

53111 Do you thmk tht ilie mmn obJect to be 
attamed IS to =prove the general, seconda;ry 
educatIon of the countrv, or that It IS necessary 
to found speCIal mstltutlons for teachmg sCience? 
-1 thmk both objects are aeSlrable , 

5392. Do you thInk that speCIal mstatunons 
should be founded for boys below the age of 14, 
or do you ilimk tbat we only want hIgher SCIence 
schools, such as Dr Watts has referred to ?-Fol' 

.all those below the age of 14 I should UlUte 
SCience teaclnng wlili ordmar), mstruction 

5393. Can you gIve the CommIttee any sug~ 
gestIons wlili regard to the nature of the hIgher 
SCience schools whICh Dr Watts seems to tJ:llnk 
are deSlrable 1-1 have not iliought that subject 
out nearly so fully as Dr. Watts has, so I would
railier abstam from offermg any suggestIons. 

Mr 
J. Angell. 

15 Jun. 
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Mr. J. F. ISELIN, M A.., called 10, and further Exammed. 

6394 ChaIrman] You have heard the eVi
dence which has heen g,ven before tb,S Commit
tee on ilia subject of meohanical and geometrIcal 
draw10g m art schools. I beheve you are not an 
inspeotor of art schools ?-N 0; I have seen some 
of tbe results in some of ilie art schools 

5395. You have conSIderable acquamtauce WIth 
art sohools, perhaps ?-Hardly, except that there 
are one or two sOOools where SCIence drawmg has 
been taught m art schools, and WIth those .L am 
lIoqlllunted 

5396. Do you conSIder that the mechamcal 
drawmg and geometrical drawmg taught In art 
schools 18 of the same pade as that w hl~h IS 
taught in the SCience s~ools ?-N 0, I thmk not, 
SCIentIfically I do no% tlllnk that It IS equal 
The instructIon in iliese subjects In ilie art 
schools ~Ives, as It seems to me, merely the power 
of COpylDg and it IS not so thorou~h by any 
mean. as lD the SCIence schools, It conveys 
nothmg In ilie shape of machine construotlon 

0.72 

Mr. 5397. And, therefore, it would by no means 
follow that a pupil who would pass in an art exa.
mmatIon With respect to iliat WVlBion of the snb
Ject, would pass lD ilie same subject lD a SCience 
exammatIon?-I tInnk not at all 

J.F.I •• hn, 
M .... 

5398. In, fact, there 18 no panty whatever be
tween the requIrements from a teacher of iliose 
subjects m an art school, and the requirements 
from a teacher of those subjects lD a SCIence 
school ?-Not at present. I had a fact under my 
notace In one of the art schools Not long ago I 
saw a young man drawmg a spur wheel very 
carefully, and I asked Inm why he made the 
teeth curved Instead of straIght, or of any oilier 
form, and he had no Idea whatever. 

5399. He was simply coPfIng the curved 
teeth? - He was Simply copymg what was set 
before hun, the method of finwng ilie pitch of -
the teeth and the manner of settIng off were 
gIven m the copy Itself, but he .had no mstrnc-

]4 M uons 
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tlOne by -which he GO~d _strt,~t a wheal h 
any -gtv.en case. 

6400. Xhat weu1d apply w art doole gene. 
aJ]t, would It?-In a great many _. om 1 
w.ouW not nndertake te eay generally. 

.MOI. Do Y011 think that the 1eaclung of draw
.illig HI those ach'lOls haa a tendency to ~hvert 
pupua £rom the more important teaalung m the 
<8OlIle ellbject m SClenC6 eebools ?-Yes, III a great 
Dany mataneea. where 1t IS preposed to establIsh 
classes in eelentifie drawmg, the answer lB, " Ob, 
that 18 tanght in the art eehool." 

5402. And henC6 you tlunk It would be desl
pble to WIthdraw that as a part of the art ~urn
'IlUlum, and have It pursued only 1D SClenC6 
w-s ?-That 18 my own Idea. 

M03. lIut that would 'not prevent qua.ldied 
art teachere £rom undertaklDg It as 6 SClenoe 
8ubJeot f-No, certa1nl,y not; the more they did 
80 the better. 

5404. They would then be also sCIence teachers, 
fUrS mecba.llcal aDd geometnca.l drawlDg t-Yes. 

5405 And tha.t you would &Uggest WI an lIB
pro:pementP-l"es~ I _uld enly propose'tlIat 
the two classes of mstrucuon should be kept per
fectly durunot m Itl>e eehools, namely, the scleooe 
teaclung 6Ild the art teaehmg. 

6,06. In Ifact, that It fthoulcl be '& mere acci
dent that the art teacher should aleo be a 8CleDC6 
teacher In that .ubJeat 1-Nl>t qUIte that, as It 
_uld be advlSahle libat -e\'ery art teacher should 
ibe able to teach these subJects as closely and 
accurately as a sCience teacher; but I wonld in
'mst that thIs mstrucuon fthould he kept dtslanct 
tftom the ordmary art teachlDg of the school. 

6407. Y~u ar~ acquaanted With thll Mmutes 
wluch ha.ve been lSsued in conneslon WIth Mr 
WhItworth's 8chelarfthlp8, 90 doubt 1-Yes. 

11408. And you hlllVe also considered the Minute 
.f last year, abohsmng examinatIons for teacheri 
II!Ie1'tt1icates ?-Y es. 

16409. W 1th regMd to those two subjects, 18 
there Rny COUnIe whIch has been under the con
slderauon of ~ our department for estabhshmg a 
lugher grade of esammailon In May, '80 fIB to 
aVOId the expense wruch, I belieTe, has led to the 
iLbobla0n of the exammauoo for teachers' eertlfi

, cates 1-Yes; I thmk there IS a scheme under 
>COOlllderalaOB now whIch perhaps will be brou~ht 
before the examiaers ehortly; namely, whetller 
it would not be Jlossible to msntute a tlurd 
honours paper, at the May examIDanon, for the 
pU'1'0se of glvmg Inereaaell fambtles for deter-
mlnmg exhlbluoners and medallIsts, and alBO for 
glVlng the teachers, If they w18h If, the optIOn of 
attaimng a higher grade, somerlung eqmvalent 
te what the certdicate was before. 

5410 Is It your own opimon that 1t should be 
optIonal whether be took that higher ~e or 
Ul>t?-Yes; that 18 my own opinIOn. ' 

5411. W guld you attach any pecun18ry advan
tage to passmg 1D th .. t rugher class l-No. I 
thmk not. 

5412. You would make It solely an honorary 
dlsbnctlOn ?-Soleiy .an honorary <iIsbnctton; the 
same as the certrlicate was berore, only the eer
trlieate was compulsory. 

6413. It gave a tItle to paymen$ a.t one tune1 
-Yes. 

~
414. And you would attach no payment to 

thi new dlsunction 1-1 think not. 
,,5 0. You heard the eVIdence or Dr Watts, 
and you\must have also been strucx With the 
-absence of lM(1ence schools in many loealtues; can 
'fOIl acconnt I'll\' this absence at au. and can you 

BUg~t any remedy fot it ~-I can only aOOOUnt. 
for it from the want of Interest which the middle 
'Clasores and ma.nufaeturere generally have takeu 
In the subJectofsolentdio instruction. UUtll the 
Pans ExhibItIOn ... d Dr. Lyon PlayflUJ"8 letter 
we heard 'Very bttle on the BubJeot of 1:eIlhnical 
«lUcatIOD; 'and now, Whell there Is a httle more 
ftCltement abont It, they begm to make lU'lulnes, , 
and are 88toUlshed to find that the Governmeu:t 
ia really m ad vance of publlo oplDion. Uow that 
&tate of thIngs oooid h8ve been remedted before 
I do not lee, and I OIInnot agree that the Go
~emment should take on Itself the charaeter of .. 
propaganda.. 

6416. Do you believe that there are large d.ts
mcts lD whIch the oJlerattons of the SOlenee and 
Al't Department, With regard to acience c11188es, 
WeTtl, untIl lately, entIrely unknown 1-Yes, I 
'beheve 80, there IS one mstauce at Newcastle, 
whIch I 01111 brmg before yon at once. About 
three years ago we had 1D Newcastle a 'terylnrgG 
and good class In chem.zstry, but the tea.oher left., 
the class dted out, and no one took any troubla 
'to resusoltate It. ' 

6417 Inasmuch as the Government are pre<
pared to pay for sCIence teachlog, why do YOIl 
thtnk they should not alao take some trouble to> 
1ltake It known that they are willmg to p .. y fott 
1t 1-1 thtnk they have done 8.11 mucli M it. 
pomhle 1U that w .. y. \ 

5418 You mean that they ha.ve publtshed~, 
e'l&ry dIrection, as far as pOSSIble, the ad'Vant~! 
wlu"h the de.l!artment IS prepared to offer ?-1 
(Junk 80 J foJ' instance, with regard to those new 
scholarshIPs, there ha"e been no fewer thillt 
40,000 C1rcul .. rs ISsued to the edooatlOnal and 
mechanics' insbtutes in this eountry. 

6419 Do you weaD wrth l'Pgard to Mr. W1ut-, 
worth's schoJarsrups ?-N 0, the sCIence and art, 
scholarships, the local scholarshIps under the 
Mmutes of last December, and I hope we shal1 I 

see some good eWect from IS8Umg thoBe C1rcula1'll. 
5420 Mr LfltOtlu!r.] When were those =~ 

lars msned ?-About two months ago. 
5421. Chairman] But they were not issued at. 

the time when the Minute was passed ?-Not 
exactly at the ttme. ~ 

5422. But after an interval of fool' months, and l 
at abont the time when thiS ComUllttee was a.p
pOUlted 1-1 thmk that 1t was about the tIme, 
when tlus Committee was appomted, but therel( 
was no connectton between the two or.curreoces. ' 

5423. You yonrself cannot suggest any olher r 
means of malUng the Government offers lDOre 1 
generally koown1-I do not see my way very, 
clearly to domg it more eWectu .. ny, though I see, 
the advantage which ml~ht follow from tbe de
partment scheme of sClentltic instruclJon bemg 
more generally known I 

5424. You do not think it is desirable that the I 
secretary of the department .mould appear ID the j 
lobby and commumea.te with Members of P .. rha.-~ 
ment as Dr. Watts proposed?-I am afraId tlIaCI 
would hardly do t 

5425. Mr. Lowther.) Why should not thel 
Government take upon itself the character of a 
propag6Ilda 1-I do not recollect that such a 
course has ever been pUl'1!ned before by a Gove1'llJ 
ment department. 

5426. But Jl6rhaps there never WlUl 80 grea$ .. 
hecessity for .t as In this iosta.Dce, if the necessity 
is there 1-1 should rather be j""lined to think 
that the Government i. in every case compelled 
to wait to a cert&ln extent for local actIOn ,Just ... 
when the Government mal.es a grant of mODeY it 
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is supposed that there is, first of all, a want shown 
to eXISt. It IS hardly my idea that Government 
should both create the 'lvant and pay for the sup
plymg of It besIdes 

5427. The Newcastle SCIence school, you say, 
has ceased to eXIst, because the teacher left the 
town ?-Tbe class m obemlstry, held at the NI'W
castle MechanIcs' InstItute, has ceased to eXlllt 
on tbat account. 

5428 W liS that matter inqUIred mto ?-I neve. 
heaId tbat any attempt was made to reVIve It, or 
that the mhabltants evell took any mterest m the 
class. 

5429 Tbere never was any Idea, en the part 
of tbe department, of sendmg anether teacher 
there ?-Not that I amaware of. 

5430 Mr Acland] WIth reference to the 
two kmds of drawmg of whIch you have been 
speakmg, dId I undersmrul. you to saY' YOll 
thought tbat art drawmg ou~ht to be separated 
from some other kmd of drawmg ?-What I saId 
had reference to the case where an art master gave 
InstructIOn m SCIence draWIng 

5431. What are we to understand by scnmce
drawmg?-Among the subjects mught under the 
SCIence Mmute, there Me three subJeets m draw
in~' geometncal drawmg, machme drawlng, and 
buildmg constructIon, and those we cali science 
dra,\Vtng 

5432 As thIS eVIdence wtli be read by other 
pefsons beSldeH the C0mllUttee, will. you obb!l:e 
me WIth a. cemmon-epnse eXl1'lanatlon, of thlt eli£. 
£erenoe between the two kmds o£ drll<W1llg?-
1 should desc111blt BClentmo draWIng as cOllvey~ 
JIlg a knowledge of the pnl!\clples of COllstructIon, 
requwmg, to some slIght extent, an GCqu8llnts.nce 
WIth mathematics, lWt (1<a WIng. on the other hand!, 
reqUIres the power of tbe free Iloe of the penoll, 
and rests maInly on the capabdtty of copymg 

M3J. b has nothmg to do With the drawmg 
of sClleatIiic subjeots, such as the bGnel In phys1O
lo&!y 2-No; It 18 what the Frelich call lInear 
drawing. 

5434 Drawmg by mean. of mechameal 1I18tr .... 
ments ?-Yes ' 

5435. It has no connectioll WIth artIstIc draw. 
ing a.t all ?-It IS taught m the m soheols, but 
mOle 10 the way of co~ymg than otherWIse. 

6436. Your object 18 .entIrely to separate the 
acquIsItIon of drawmg, as an aul. to ms.nufactui'e, 
from drawmg as a matter Mart ?-Yes 

5437. But do rou not tlunk that the general 
power of expressmg fOlID, 88 every artIst must 
~xprltSs form, 18 lmportant for machine drawlDg. 
or for what you call SCIence drawmg ?-Wlth 
regard to free-hand drawmg b,. the pencIl I 
should say not. 

5438. You do not conmder the power of what 
18 called free-hand drawmg a necessarLpart of 
drawlDg for manufacturing purposes ?-For Clon
strucnon I should not call It necessa.ry. 

6439. I think rou say that the tendency 01' 
mixing the two kmds of drllwmg IS to drIve the 
pupIl away from that which may be useful to 
him as 1£ practIcal art in connectIon WIth his 
trade, or WIth hIS pursuIt in hfe, into that whIch 
i.. purely artistIc P - Yes; to produce rather a 
pIcture than a pIece of conatructIon. 

11440 Clla.rman.] What you mean is that the 
p'1l\ltls fancy tbey have learned constrnctIve 
draWing when they really have not learned It ,
I thlDkso 

6441. Mr. R6IJd.1 Bnt aurely a knowledge of 

c, 

free-band drawme would" materially asSIst in 
SCience drawmg?-1 would not depnve the artlzail 
of free-hand drawmg by any means, for It would 
certBmly be an aBSI$tance to him 

5442 Mr. .Acland 1 Do rou thmk that any 
kind of what 'you calf SCientific draWIng for con
struc1lODgI purposes would be a complete instru
ment In .. man'. hands If he had no power of 
expresBmg faIrly any object whatever whIch he 
saw il--No, I should not caUlt a. complete metru
ment; buht would be a more complete Instrument 
than the mere power 06 copyIng' 

5443 the sClentIfiC' dr~ng which you want 
to promote lmphe~some knowledgaof proJectIon P 
-YeB ' 

5444 Some fixed pnneIpleS1 fIf s. more or less 
mathemahcalland?~ Yell.' 

5445 Can you commUDlcate that knowledge 
wltli.ol1~ ml'thematlcll"" -Xes, in some measure; 
and I have had occasIOn to observe that It 
supphes-, to a conSlderable extent among work
men, the place of what mathematIcs are to .. more 
educated class 

5446' Chairman 1 It is, In fact, a specIes of 
practtcal geometry f-Ye9. 

5441' My. .A.loRd. J' But ean yo'I1' give' the 
power of draw10g In a s8ll>1sfactory way, l!O tbat a 
person can nse It when he wants It wIthE>U! cel1}>o 
municatingsome knowledge ofpractJ.cal geemetry 
as a b..-?-N07 practical geometry "I a 'basis of 
the whole. 

6448. The draWIng i'tself' must be .an unreal 
thIn~ unleps 'there have beea some sound goa
n..etricllll teachIng', elther 1" achcal or theoretIcal P 
-Yes 

5449 aI/urman] That is the distinction 'be
tweel!l the drawmg taught in the' scIence sc~oor. 
and the draWIng taught in the al't school~ '-As 
I understand Ii 

5450 Mr Acfa'Od] I understand the I1rl mast1lr8 
fe!'1 that Ill! then preeent pOSlt1mr they' cannot 
teach SCIence ?-I dunk it is iii quntlon, WIi.1C1i. 
rests entl .. el,. WIth themselves 

5451. WIth regard'tO'propagandism, tneposittolt 
taken up by the SClence and Art Department is 
~:1I:actFy the same as' that whIch is' taken up In 
other branches by the COnlllllttee 'Of CounCIl; 
namely, that they aid loeaf effort, but tber are 
not respoD1!1ble for setting it, gOIng P-Yeir . 

5452. And, on the wbole, yon think tba.. 
system the best '-Whether It itt the besll or not 
I can hardly say; but I do not see how the de" 
partment can take any originatIn~ acnon ' 

5453 Are yon dIsposed to thInk It is desirable 
that the Government should take upon the Con
sohdated Fund the expense of the olJmary aClenCEJ 
teachmg over the whole of the country, m the' 
way Ilf payIng fees for the results of teachmg 1--
I thmk Dot 

0454' You do not think It advisable that the 
Consohdated Fund should be charged WIth the
expense of paylD~ teachers to matruet working 
men (foremen and others) the arts by whIch they 
will eventually ellrn money l-My own Idea IS 
that It IS not; it IS not done lD forel~n countrIes, 
and the Report of the French CommlSSIOnl!! qUIte 
agalDst It, they wmt for local actIon before they 
supplement it by Government md . 

5455 You tbmk the proper provlDce of a 
('..antral Government IS rather to orgamBIt and 
lDspect thaI! to bear the expense 1-Yes; I appre
hend that the whole of' our educahonal system 
has hItherto been earned on upon that pnnClple_ 
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Tltlmuay, 18th June 1868. 

JOllBEl\1I PUSENT. 

Mr. Acland. 
Mr. Ahoya 
Mr. Bagnall 
Mr. Bazley. 
Mr. DIXon 
811' Charles Lanyon. 

Mr. Wilham Lowther. 
Mr M'Lagnn 
Mr. Edmund Potter. 
Mr. Powell 
Mr. Samuelson. 

BERNHARD SAMUELSON, ESQ, XN THE CHAm. 

Professor IbNRY E. ROSCOE, F.B.S., called in, and Examined. 

6456. Chairman.] I BELIEVE _you are Pro
feaeor of ChelnIstry at Owens' College, :Man
chester?-I am 

5457. Can you tell the Committee what was 
yonr own course of education in sCience 7-
I was educated at the UUlverslty College, Lon
don I I graduated in the Umverslty of London 
WIth an arts degree, the sCience degree not 
havmg been then founded In order to com
p!ete my sCientIfic education I went over to 
Heidelberg to study under Bunsen, the celebrated 
chelnISt, and spent several years w.th hun work
ing at onginal mvestIgations. 

5458. Did you take any other subject hemdes 
chelnIstry 7-Yes, I attended many other courses 
of lectures, and worked m the lalioratory. wruoh 
was my Special departtnent, I attended lecturer 
on chennstry, phYSICS, crystalography, and other 
subjeots connected With the SCience of che
mistry. 

5459. Have yon much know1edgl! of the 
SCientific instrucnon wruch IS given on the Con
tiuent?-Wlth the German UUlverslty system 1 
am acquamted, and I know somethmg of the 
Polytechmc schools. 

5460. Mr.Potter.] And you keep up a corre
spondence WIth the 'pnDClpal profeB801's of che
IDlstry on the Continent, do yuu not?-I do; 
most of them are "Illy personal mends. 

5461. I belteve you VISit Heidelberg annually? 
-I do; almost every year I Yl8lt the ContI
nent. 

6462 You are also a Fellow of the Roral 
SoCiety, I believe?-I am 

5463 WIll you kmdly ~ve UB a sbort state
ment of the nature of the InstitutIon WIth whIch 
you are counected ?-In the first place, I bave 
been connected With Owens' COllege, Man
chester, SlUCe the year 1857-8. Owena' College 
was founded bI the bequest of Mr John Owens, 
merchant, of Manchester, who, dyIng In 1846, 
bequeathed the larger part of h18 property, 
amountut&, to nearly 100,000 I , to "trustees, to 
found an InstItutIon for provl(ltng or aIdIng the 
means of InstructIng or unprovmg young persons 
of the male sex (and bemg of an age of not Jess 
than 14 years) m such branches of lei.nnng and 

\~ence as were then, and might be thereafter, 
I"sually taught m the Enghsh umvemtIes." 

, " 
5464. What are the numbers of the studentii' : 

who have been educated at that InsututIon siuell< i 
the commencement of the year 1851 ?-SmcCl'f 
1851 the number of IndlVlJuals who have p&8sed\ 
through that college 18 780 lD the day cl&8se,. f 

M65. WIll you give the Committee a short 
statement of the comparative numbers at one or~ 
two :penods?-Takmg the day students at the l 
most Important branch of the college in the first 1 
two years, the average number was abont 65~' 
Then, takmg the middle penod, the year before 1 
I was connected With the rollege, lD 1856-7, the 
numbers amounted to 83, and lakmg thIS seeslon, ~ 
ilie numbers have risen gradually up to 178,1 
which is the highest number we have had. ' 

5466 There has been a large increase ID the 
numbers dunng the last and present seSSIOns, hu 
there not 1-Tliere has been an mcrease of oVet' 
50 per cent. this last year. 

5467 That )s compared with the previout~ 
ses8IOn,.I suppose '-Yes; the numbers last: 
SeB810n were 113, and the numbers this eesSio~' 
are 113. 

5468 To what do you attn'bute the verl, rapid I 
nee WithIn the last 12 months 1-1 attribute it ' 
to the gradual knowledge, amonlJ the mass of the I 
people In our dIstrict, of the eXistence of such a I 
place for h'gh instructIon It takes a lou$' bme I 
.for such an lostitnhon to take root, but It hat; 
taken root, and the advance will be mpld 

5469. Do you consider that the conditIon of 
Owens' COllege at the _present nme 11 B8.tud'a,c.{ 
tory, and that Owens' College may be taken 88, 
a fair sample of what a sCience school should be? 
-Yes, I thmk so, It 18 certainly worlung \ery 
wp!f now, and, although we at Owens' College 
are not confined Simply to a science school, I 
thlDk that the department to whIch we gIve the 
Dame of the sCience department may be taken u 
a fair sample of what 18 needed. 

5470 Wtll you kindly give the ComnlJttee 
the number of mdlvlduaIs who have passed the 
day classes ?-The total number of day-class 
students has been 780. I eannot gIve YOll 
the number of the evenmg students who have 
lIassad. I have a statemeut of the numbere of 
those who attend the evemng ciasaes, and I may 
uy, eince the foundatwn of the evemng classes 
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m 1852, the number has mcrea.ed from 28 to 
324, which IS the number attending tins year. 

6471. Chairman] Will you state what you 
mean by pupils havmg passed your classes?
I mean Simply those who have attended some of 
the classes or lectures gwen In the Instltutlon. 

5472 Mr Potter] The day classes are the 
most Important, I presume, because they are the~ 
most complete ?-The day classes are the most 
important and much the most complete 

5473 Have you a statement of the average 
cost of mstructlon In the day classes ?-The total 
amount of fees received from the 113 students 
who attended during the last seSSIon was 1,7341. 
56 6d., a bttle over 15 I. per hea~. 

5474. Is that the cost of a thorougll course of 
Instruction ?-It IS. • 

5475. Does that mclude the laboratory course 
of instruction ?-Those fees Include the laboratory 
course, but, of course, the fees of those students 
attending the laboratory would be somewhat 
heaVIer than for the others, tllerefore they m
crease the average. 

5471>. Will you grve the Committee the cost 
to a student for the cbemlCallaboratory course ?
The fees for the laboratory course are arranged 
according to the tlme the student deSires to 
remain there, If he IS there SIX days a week the 
fees are 211, and If ouly one day a week five 
gumeas, WIth mtermedlBte amounts for other 
tImes of atteudance , 

5477 Then as to the cost of materials, i)ow IS 
that bornll?-That IS paId partly by the pro
fessor an~ partly by the students, a certam 
number of tlie re-agents and chemicals are found 
by the, professor, and the stm/ent/! have to {ur
rush the others for themselves 

5478 Then With regard to the evenmg classes, 
what IS the expense to the students In those 
classes? - The fees received for the evenmg 
classes attended last seSSion, f(lr 280 students, 
amounted to 3641 12 8. 6 d., or about 268 per 
head , 

5479 What are the fees, taken separately?
Fifteen shllhngs for a course of 20 evenmg lee
tures, dehvered once a week dUrIng 20 weeks. 
The.evenmg se~slOn IS In the wmte~. 

5480. Do you oonSIder that amount of fee 
IS any bar to the Incr~ase of the classes?-To 
Judge from the number we have had I am 10-

chn'ld to tru",.k not I thmk that, for the class 
of persons who attend, the fee of 15, for the 
evenmg mstruction IS not too high, thouO'h, of 
course, a lower would admit, probably, a dlireren~ 
class. 

5481 What IS about the age of the students 
attendmg the day classes ?-In the present ses
sIOn 32 of the day-elass students are above 14 
years of age and under 16; 58 are above 16 and 
under 18, 36 are above 18 and under 21, and 
46 of them are above 21;1 so that the average 
age would be about 18 -

5482 Now, w1Il you give the Committee the 
ages of the students m tIie evenml!' classes 1-ln 
the evenmg classes we do not re~lSter the age, 
but the average IS very much higher than that 
of those In the day classes, they are generally 
IIdult. 

0·183. W 111 you now give us the SOCIal status 
Qf the studeots 1U the day classes ?-One-half of 
tI'em are the soos of manufacturers and merchants, 
or what \\ e may term the higher classes. one
fourth of the students are 80l'S of profeSSIonal 
men; one-eighth are the sons of traders and shop-

0.7:1. 

keepers. and the other eighth we do not know 
the status of 

5484. WIll you now give the same information 
With regard to the POSltlOU of the evenmg stu
dents, as far as you un do so ?-The great ma
JOrIty of the members of the everung classes are 
young men employed dunng the day m ware
houses and manufactories, not a few of them are 
teachers m prImary and other schools, some are 
foremen, and a few are artlsans. 

5485 Can you grve the proportlon of those 
whom you call artlsans ?...,I shOUld say the num
ber IS very lImited 

5486. Are they cluelly adults ?-They are. 
5487. Your college IS, I th}nk, assOCiated With 

the Umverslty of London?-We are assocmted 
WIth the Umverslty of London ... 

5488 Your exammatIons are conducted by the 
hIghest class of examiners; namely, those of the 
London Umverslty 1-Yes, the UmverSIty of 
London IS probably the lughest body of exammers, 
m sCIence espeCIally. In the kingdom. 

5489 How many of the students have passed 
the matriculatIOn exammatlon '-About 140 have 
passed the matriculatIon exammanon at that 
university. • 

5490 That IS to say from the beglnnmg 1-
Yes, probably three-qual ters of them were day 
students, lind one-quarter evemng students. 
- 5491 The evemng students were perhaps in 
the latter, period of the college 7-Yes, ,,0 
doubt 

5492 Perhaps you would conSIder that 
proportion of one-quarter rather remarkable?~ 
YeA 

5493 They perhaps not havmg had any pre~ 
VlOUS regular educatlOn?-Many of them ~ad 
not 

5494. Were any of thos~ from the artisan 
class, or the class above that ?-I beheve there 
have been some cases of artisans gOing In, for 
matrlculatlon and gOing in for a degree One J 
know,has gone to Oxford, and I beheve he has 
taken, 01 IS about to take, orders 

5495 You would call lum an artIsan student 
who had passed the exa.nnnatJon at Owens' 
College?-Yes , 

5496 Was hIS degree taken m sCIence ?-N 0; 
It was m art, It was before the SCIence degrees 
were mstltuted About 70 of those 140 have 
proceeded to higher exammatIons for the degreea 
lD the UniversIty of London. 

5497. What comparatIve success have the 
Owens' College students had lD the Umverslty 
j!clence exammatlon ?-I tlunk, if we look at the 
London University calendar, we shall find 
that the students from Owens' College have 
taken a very !ugh posltlon I may say that nOc 
students bf any other mstItutlon m the longdom 
have taken a higher J;lOSItlQIl. At the first 
bachelor of sCIence exammatlon m July last, oulL 
of 17 who passed, four belonged to Owens' Col
lege, and three of them were m the first diVI
SIOn In the honours exammatlon our students 
gBlned first placesm mathematlcs and mechanical, 
philosophy, and first, second, and fourth places 
11l chemistry and natural plulosophy, and the, 
first and third places In biology. Agam, m the 
second or final bachelor of sCIence exammanon 
m October last, out of 10 who passed, three be-' 
longed to Owena' College, one m the first dlVI- , 
Slon; and at the succeedmg honours exammatlon 
our students won the first and third places m 
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ftemistry. the fl'IIC m botaDy. ami the aeeon! 
and fourth in geology. 

5498. Refemng agatB to the artisan BtBdnts, 
more partumlarly those m the evemng 01_e8, 
cloea yOll1' elaas of atudents ddrer much from those 
m the Scotch umvemtlee, that of GlIIIIg01\' tnore 
partlCularly 1' ..... 1 beheve our day classes ddFer 
COD81derably from those at the Scotch UUlVeJi'o 
ames; there 18 a much la.rger proportton of pool' 
students In tbe Scotch UUlvemtles. but in the 
"emng' 01_ 1 Bhould eay probably the class 
ef men was eomewbt SImIlar; M &Il event8, 
those that are educated at the Ander80nlllD U ru--
verSlty m Glasgow. ' 

0499. But a lower rate of fees 18 ehargea m 
Glasgow, 1 euppose?-Yes\ I beheve tbe fee. 
m the Scotch UIllVer81tIes for the messes are 
lower. 

6500. And the students to a great degree came 
from a lQ"''' claas 1.8 hie than they do at yout 
msb.tunou.m La.nollllbire ?-No doubt. That 18 
not wholly, perhaps, to be attnbuted to the duo 
ferlUlce JJ3. the fees, but also to the fact that 
Glasgow and Edmburgh UIIlVer81ues have been 
founded for a great many years, and It 18 a pomt 
of prIde for the poor Scotchman to send lus sou 
to a uDlversity 

5501 Have you any doubt, from your know
ledge of the LancashIre people, that u Owens' 
College be largely extended, and greater facili
ties afl'orded, the demand from that class nnght 
be expected 10 be equallJ' la.r~e, or perhaps 
largor than at Glugow 1-1 beheve that would 
be so. 

5502 The students at M .. nchester are not aU 
dr .. wn from Manchester, but from the South Lan
c:&smre d18trlct generally, are they not?-Yes, 
from the whole dIstrict, we may say that at 
Manchester we are the centre of an Immense 
d,atnct, "W1.th 1L popul .. tJon of about 5,000,000 

5503. A consIderable average of your students 
do come from the BlIrroundmg dIstncts, do they 
notP-Yes" from the nelghbounng toWDS; I 
think very nea.rly half 1lf' them do not reSide in 
Manchester ltself 

5,;040. More partlC1llarly tho$ll whl> attend the 
smenee> classea 'IlGme from n81ghbounng dllJoo 
tncts 1-Yes, more pa.rucularly th08e who attend 
the sCIence c1uses. 

Q505. A Iwger propElrtJon come from the 
Df'lgbbollrmg d,stnct& than from Manchester, 1 
suppose ?-It 18 about half and half. 

5506 ('ha.rman 1 1 suppose yon have students 
from Chesh_ and Yorkshire ?-Yes 

li507. Mr. Potk1'.] What are the funds at the 
dIsposal of the college; what 1S the tots.l1ueome ? 
-The amount left "by John Owens was about 
100,000 I., and that bl'l11gs 1D an moome of about 
3,000 L a ye .. Tj besIdes that, SlDce the foundahon 
of the college, about 20,0001 has bee\' left m 
benefactIons of vanous Jands, for the purpose of 
foundIng scholarslups, and for the purpose of 
bmldmg the lal.oratory m whICh my students 
worK; In additIon, the students fees attending 
are about 2,000 l. a year; that gives a total In

oome of somethmg hke 6,000 L a year. I shlll1ld 
state that the staff of professors consllJ'ts of the 
pnnClpai, Mr. J G Greenwood (Fellow of U Dl
vemty College, London), who also holds the 1""': 
fessorship of LatIn and Greek1 Mr A W Ward 
(FeJlQwof St. Peter's, Cambndge), who 18 pro
fessor of the Enghsh language and hterature, 
and anCIent and modern hIStory; Mr Thomas 
.Barker (Fellow of Tnmty College, Cambndge), 

pmt'e88O!' of 1DathemQties; Mr. Wilham J aelt 
{FeUow of 81. Peter's. Cambndge), '\Vbo is 
\'!!'of1'801' of llatural phIlosophy i Mr. Stanley 
;r e'90ns, M A, who ill profesaor of 10g'le, mentliJ 
and moral phd08Ophy, Qnd pohheal economy; 
Mr. R. C. t.'hnme, M A, Jnri.p1'Ildence; my.elf, 
ehemilrtry; Mr. W C WdIiamoon, .. It s, 
na.tural. hlStcry; Bnd Mr T. Theodores, Who 18 
profuSSOl of Onental languRll'es and lIterature,' 
aud modern languages lind bterature Be.,des 
those, there are Be1'era} teachershlps attached to 
the college, and an assIstant lecturer. 

5508 Those gentlemen fOl'mlng a very hIgh 
class staff of professors, yon would ea)' there was 
no dIfficulty III attainIng a very hIgh standard of' 
BUccess in the conty for Owens' College 1-1 be-f 
heve none whatever. I 

6609. Wtll you kindly stllte youI' opIDlon with 
tegaTd, to the specIal need of the Son th LllnJ 
CIII!hlle dlstl'lets for " hIgh class of IClenhfi« 
inlltrnctl<m 1--1 shonld sny that, apart from the' 
value of scientIfic lIIStructlOn for general IUtel
lectual culture, WhICh, perhaps, IS tbe mo.t un.' 
pottsnt, the d18trlCt of whICh Manchester IS the 
centre, hili! specml need of a hIgh class of 8Clenee 
instructIOn, Inasmuch as a gTeat I!0rtlon of the I 
nationalmdustry there carrIed on IS founded 011 1 
scientIfic prmclples and laws. A knowledge o. ' 
those laws lind pnnClples 18, in the first IDstanc(!t I 

necessary. m order that lIuch industry should 
flounsh and grow Manchester happens to bl 
the great centre of tbe largest chemIcal trade I~ 
the kingdom, namely, the mannfacture espeCIally' 
of alkalI and soda 88h; the value of the article, 
manutlwtured In thIS trade amonnts to 1,000,000 l~ 
sterlmg per annum; the total nine of the 
alkalI trade of Great BritaIn being estimated a~ 
about 2,000,000 l.; the other half of the trad, 
being 8ltuated in the Tyne d,strlot ! 
• 6610. Takmg the large chemical IDanuf'acturlll 
whIch would J)e mcluded under the heads of 
dyemg, CalICO prmtIng, and the rest, how would 
rou estimate theIr value ?-I have made 80me 
mqu1l'1ee about that, and I belIeve It would come 
to something hke 400,000 I. or 600,000 1 pel 
annum ? 

5511 That being carrIed on chiefly nl' th~ 
neighbourhood of Manchester 1 - Yes; r was 
about to proceed to say, that in those chemical. 
works there IS a great need of well-tramed! 
chemiSts, who are wanted, m the first J?lsce, fJJ 
carry on the 1D1provement.! whICh are dally bem; 
made, and especmlly for determming the .trengt'ii 
and valne of each chemIcal product whICh i, 
Bent mto the market, the qualIty of each artIcle 
has to be guaranteed, and for tillS purpo.e dulr 
qualIfied chemists are needed I may men bon,' 
as an mstance of the improvement.! whICh < 

BCtenCe is every day makln~ In these trades, 
the questIon of the regeneratlOD of the Bulphni 
111 the alkall"lllaker'~ waete; thIS has been .; 
questIon of enonnous Importance; the sulphu~ 
which is reqUIred in the manufacture of alkau 
has been, Up to thIS bme, all thrown away, rei 
ma1DlDg 1D heaps, not ouly ueelees, but detril 
mental. But now a method has been introducecf. 
by a German chemIst, who is employed at sev~ 
ral large works In the netghbourhood of Man~ 
chester, by which he has succeeded, to a gTeai 
extent, In obVIating the mflicu\tles wh'ch were 
previously felt In deahng With the sulphur, and 
he can nO1\' regenerate Jt. : 

5512 Chat1'1Tlan] By regenerating, you meatl 
recovering it 1-Yes; by brmgIng u into &:'1 
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d,tlOU In whiCh It can bll used over and ewel' 
agaIn. • 

6513. Mr. Potter] DId that gentleman co_ 
to England Wlth that knowledge in Ins POSSesslOO, 
or was It dIscovered after he was m tIus country 1 
-1 bebeve the process was worked out here, but 
he had previously receIved a sClentlfio educatIolI 
in Germany. 

6514. Practically, however, he had not eaTl'led 
out that 1)\"ocess 1-No. 

6515. And the .(UstrIct of Manchester a.lforded 
every faclhty for makmg h,s experiments, and 
the,prospect of It large rewM'd If he Ilucceeded P 
- Yes, h,s preVious screntlfic educatIon enabhng 
hIm to grapple successfully Wlth the ddllcultles of 
the question In each 'Of thosll chemIcal m8lDu
factures a chemist IS needed. WIthIn the last few 
years mauufacturers haVE> very' frequently em
ployed young Germans for thIS purpose, now" 
however, many of the students from the labora
tory flf Owens' College have taken POSItionS 
whIch the Germans had been accmtomed til 
take 1n the distrIct, and several of them occupy 
posItIons of trust In varIOus 'Works In South 
LancashIre, S9 that now appiwatJons are not 
unfrequently made to me to furD1sh to manu
facturers young men capable of takJ1H!' lIuch 
posItIons. {)nly 11lSt week a. gentlema.n a.sked me 
to send Inm a quahfied young man to t.ake the 
posItIOn of chemIst In hIS works, where he would 
be~n WIth a salaTy of 100 1, With the ehance of 
nsmg te the posrnon of a partner in the end. 

6516. Do many of the foreigners 'Who have 
availed themselves of the opportumtIes of your 
pOSItion and your laboratoTy COOle here 'WIth the 
object of obtammg information as to the workmg 
of EnglIsh manufactures IU your dlsmct'l-I 
have had several oases err foreign gentlemen who 
Lave come, not solely to learn chemIStry but te 
live In the dIstrict, and to U"e any opportumtles 
winch mIght fall In theIr way of vlsltmg (lur 
works 10 England 

6517. Not 'WIth the VIew of ultimately settlmg 
IU thiS country perhaps ~ but 'WIth a VIew <if 
gOing back to the Oontment 1;0 'Carry lOut the 
manufacture ?-Some stay here and some go 
back. 

Ji518 Of course a. good many Enghsh y~lUng 
men of the same class go to the Contmentai 
DnIVersltIes for the purpose of obtammg a BClen
Ctfio educatIon as well, pllrhaps, as to aeqUlre 
!Orne kllowledge of the manufactures of the 
ContInent P - Yes, they go to study eeience 
~here 

6519 Did I understand you to say that the 
I&hry of a roung chemIst i. about 100 r. a yeM' 
o begIn With 1-1 think he would very ltkely 
lommence WIth a. sum lxke that 

5510 Is there any 'Scarcity of the 'Supply'<lf 
that class of young men~-Gradually we are 
beglllnIng to look for thiS c\a.ss of asSlStauce to 
b.nglIshmen, but, up to this time, suob men 
lave been 'Germans to a great:1xtent. 

5521. The Germans Com 'erhap., from a 
ower class than the same lun ' eople m thiS 
lountry, or at least they bavl! been more oheaply 
,ducated? - They have beeo more eheap1. 
educated, and perhnpe more thoroughly educate , 
because the faCIlitIes for educatIon ani much 
grealer in 'Germany thlm they are here 

5522. Sbonltl YOIl conSIder that a sal&Ty .of 
1001 a year wu at all equlvolent te the cost of 
the CdU~.l\tlOn of SUcll a young man in y~ur.(Us
t.rICt ?-It 18 10M. 'a year to beg1l1 With, WIth the 

0.7:'. 

QhIl1lC8S of SlIClCess afterwards. I look lipan It as 
a land. of mere &teppmg-stoaa ..., the p<l81tlon 
'Winch a man may a£t61'wards attam thml &II a ~ 
muneratlOn whIch could be eaJIed eqm'Vlllenll for 
what he had speDt on hill -educa.t1on. 

66211. Cha.rm_ j BtUll8 rl the ease that many 
of t.I:IAI cheID!S1i8 UI the netghbourhood IIf Man
ohester, and m the c~ works elsewhere, are
!'ecen'lDg IDUch Iar~er aalarlea tIiaQ 1001. a yea.r? 
-Yee, Tery much larger. 

6524. They BlDlply enter at 100L a yea.l!l~ 
They Slmply·enterat, 100L a year,. and they a.re 
paId more a.fterwa.rds. 

.0625.. Mr. P",ter.} Is not ~ometlnng of the 
same kmd the 'case WIth respect 1n knowledge of 
all kmds thmt has a commerCml value1-Yee, no 
doubt. but I 'Should say that, In the case ,of a 
yOUll~ che1Ul8t, the pOSItion whIch .a young man 
who IS actIve '&lid WIde awake mIght ultimately 
attam would be better thal1 any whIch would 
usually be open 1n any mere aIIplrant in a eom
mermal houae. 

6526. With regard to classes m teOOnolOg1(lal 
chQ1Il1IItry; do 10U VlSlt WIth your pupila the clnef 
chemtcal manufactories Gf tJ.e dlStnct~Yea~ I 
constaJntly take them round to mspert de warks. 

1)527. And you have no dIfficulty In getting 
permission to InSpect them, han yon1-Notthe 
least. 

5528 There 1S no Jealous! shown P-No,exoept. 
'Perhaps m one or two speCIal eases. 

5529. Whmt means have you m encnraging 
the study of chemlStTy 10 the hIgber branches as 
'OolUlected Wlth Owens' College, Manenesteri'
We'lilwe what we term our Dalton scholat:8hips, 
whIch are the result of a subscnptIel1 of 4,12S L 
for the fonndatton of scholarshIps, two DE whICh 
me a.ppropna.ted te chemistry. 

6530. By subscnptlons you me.... loeal sub
II!ll1'1ptleD8 .?-Local 6IlbsCl'Ipttons; for th.em we 
-get 50 I a Y!llLl', 'WhIch lis gIven .every reM', to be 
held for two leal's, and the condItIon upon whuih 
the 'Scholarship IS held 18, that the stuilent <shall 
have conducted IU the laboratory of Owens' CDllege 
-researches upon some orIglDaleClel1ufic subject. 

6531 And ehallllaye pa.s8ed a.oortam exami
... tlon, of course?-Yes, but tIaedRel~ 
't10111I8 the practIcal work In the ialaoratl>ry. 

·5532. How often ,has that scholarolup Ibee!1 
talen, .and wha.t was the -da.te Df • lDstllll1ttonl 
-It was mst1tuteci In 1857, awl at has s:mce thea 
been ta.ken seven tnnes 'by VarIOUS studenl& 

.0533 Gtm you menmon !the statIOn lit hfe ,of 
&Dy of the >students who ha.v.e taken u 2-Some 
have heen the sons of chemtcal manufacwrerB$ 
<one was the Bon .of lUI. opticla,., another WJl.8 the 
son of a DIssentmg clergyman; another &n8/ll 'WILlI 
lIOn of a ehe1DlB~ a.nd dl'Ugg'lBt 10 the tow., M
other was the son of a gentleman In husmess 

5534. What.are the Jll"e&ent poSLbona of tbose 
1!tuclents 7-()oe IOf them III one of the mspectors 
under the new Alkah Act, 8e\"ual of the others 
are carrymg on ehemtcal ma.ntJtacturmg bUSI
-nesses on the ... owa account, oIJr m large houses, 
-others are III eahco pt lIlt-wmks; oDe has take. 
the degree t)f doctor of SCllmce :m the London 
U DIversity, winch 18 the hIghest i!meutme degree 
'In the country, a.nd IS now SCIenee master at the 
Manchester Grammar School-tbat .... Dr. W. M •• 
Watts. 

5535. That IS the nrst apPOIntmeat whIch the 
Manchester Grammar School ru... awle 4i:>r the 
'Purpose of teaching 6CleIlCII, IS it not 2-It IS the 
Drat appomtmeat whu:b. the Manchester Gram~ 
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mar School has made fOJ! that purpose, and they 
are now carrymg on the teaching of SClence on a 
very extellS1v8 sCale; thIs student of mme havmg 
been app()lnted SCience master there. 

5536 What is the value of that appoIntment 
to h.m 1-1 thmk they gtve hun 250 I. a year. 

5537. Are there scholarsh.ps also on subjects 
connected wlth economical smence 1-Yes; in 
1865, Mrs. Ehzabeth Shuttleworth, of Man
chester, founded, e.nd endowed wlth the sum IiIf 
1,250 i., thIS scholarslnp, the object for winch the 
scholarshIp was founded beIng the JlromotIon 
of the study of pohtleal economy. The first 
,eompetIt,on took place m October 1866, the com
petlUon is open to alI penons who have been 
students at Owens' College, elther m the day 
schools dunng not le.s than two consecutl ve 
.ses.sJons, attendlng not fewer than three classcs In 
each sewon, of whIch m one sesSIon the class of 
pohtlCal economy shall have been one; or in the 
.evenmg classes dunog not leos than three conoecu
tive seSSions, attendmg not fewer than three 
el&8oesm eachsession,of wruch 10 two sessJOnsthe 
elass of }l!>htlcal economy shall have been one. 

6538. Is there not II. second Cobden scholar
.shIp ?-There are two pnzes of the value of 10 L 
and 5 I. to be competed for by all masters in 
pnmary schools recelvwg md from Government 
or the pubhe. These persons can attend the 
JlOhtlcal-economy class free of charge under the 
Cobden endowment. There are also other scholar
shIps mother snbJects, for mste.nce, m ClaSSICS 
and mathematIcs 

6539. What are their values?-There was 
500 L given for the foundatIon of the Wellington 
scholarship for Greek Testament, and 5001. for 
the foundatIOn of a V letona scholarship for 
clasSlCS, and also two Dalton mathematlcal scholar
.&ups of 25 L per annum. 

5540. Those are all anamg. 1 suppose, from 
pnvate subscnptlons I-From pnvate subscnp
tions. 

5541. I presume you would cons.der the trmn
ing of SClenee teachers one of the most mportsnt 
function. of II. sClence eollege hke Owens' Col
lege 1-1 thmk at the present tlme that 1S the 
great work which we, m the scIence department of 
the college, have to do; and 1 thInk that that alone 
would be a return for the endowment of such 
colleges. I mellon that, if that were their whole 
occupatlon, the endowment would be well spent. 

5542. Is there a great unsupphed demand for 
such teachers m your dlstnct?-There 18 a very 
great deme.nd, whIch, m my 0plDlon, will every 
year mcrease 

5543. .And you think: the older nmversities 
alone cannot supply that class of teacher?-No, 
they certaJ.nly cannot, the cost of educatlon at 
the older uUlverslties would be far too great; 
besxdes whICh, It appears to me that we must 
have local colleges to supply the wants of M
ferent Wstncts lD that respect 

5544. You would perhaps except Glasgow?
Yes, I was speakmg solely WIth e.n eye to Ox
ford and CambrIdge. 10 order to rmse up such 
teachers, I thmk you must have them taught m 
the !ocahty In which they are to be occupIed. -

5545 Where they would acqUIre a more prac
tical knowledge of the wants of the dlstnct?
Yes 

5546. Yon referred to the snccess of Dr Mar
shall Watts at the Manche@ter Grammar School, 
have you any mstance of men from the artuan 
elaas strugglmg upwards to qualUy thelDSelves as 

science teachers P-Suoh examples are, (>f course, 
rare at present, but one, espeCIally, I !lan ref"r 
to. Some years ago, a number of us started In 

Manchester a workmg man's college, ,01ll8what 
on the haslS of Professor l\Iauncc's 'V (Irking 
Men's College 1n London. We got a great num
ber of men til attend, and among them "lUI a 
young pand in II. cotton mill, who proved himsel( 
to be very lOtelilgent, though he coul" sCalcely 
wnte. He got a prIZe whICh we gave m the 
class that he attended, and he became, 10 the 
course of time, more intunate WIth me, and 
BlOee then he has qualilied hImBelf for a scleoce 
teachershlp, h&8 passed the Government exrtml
natIOn, and hM eontmued to gIve instruction 
under the Government SCience IIJId Art De-, 
partlnent, and I beheve he was in one wmter : 
the most succes3ful teacher in the whole of Eng- i 
land. He now holds a posiuon in the works of a 
gentleman who 18 to be the next w.tne •• ; he 
attended my laboratory for-several seSSIOn., oC 
course only when he could get away from h,s 
other employment, hlS employer allowmg hi", a 
cert8J.ll nomber of days lU the week to come to 
me for the purpOS'l of contlnUlDg hlB eClenWio 
educauon. ~ 

6547. What education he dId obtain \V&8 
almost aWorded to hIm free, as he could not 
afford to pay for it 1-.1 ust 80. ; 1 

5548. Do you not thmk that a good manT 
more of such men would be likely to show them
eelve. If educatlon were raIsed to Its proper rate I 
in II. dlstflCt hke that of Manchester ?-I thmk It 
IS exceedmgly important that some meaDS should 
be aWarded for men of eupenor mtelhgeDce, hke 
hun, to nae from the artIsan elMS to a hIgher, 
level I 

5549. By givmg them what is a\mOllt free 
educatlon 1-Yes. ' f 

5650. You have spoken of the establishment oC 
SCience colleges; how do you thmk such SClentlli" 
colleges ought to be supported, do you tlunk 
the fees l'ald by the !tudents would at all Bullice 
for keepmg up such oolleges ?-Certrunll' not. 
In the present state of educatIon, It ia 'luI Ie un
poss.ble that the fees should support such a h.gh
class SCIence school as It IS ahsolutely necessary to 
found, If any were founded at all, namely, schools 
slQular to the German U DiversitIes, or the Po11"': 
technIc schools. If such schools were not en
dowed, and were dependent alone on the fees, i~ 
would be quite ImP?"slble to get first-class 
teachers who would devote themselves to the 
work. To take our own example, for Instance, 
we have an endowment of 3,000 I. per annum 
from the Owens' trust, e.nd that, upon the scale 
on whIch we now eust, enables U8 to bve; and 
in onr teachers we have the pIck of the unlverslt, 
men, senior wranglers and others of the hlgheel 
class III the uUlversity, when we want to get 0\11 

professors from the uIDverslty I 
5551. Have you any obJection to state tli, 

emoluments attsehed to the dIfferent professor 
shIps in lour college 1-1 can gtve It appro!, 
mately. thmk ' 

65.52. What IS the highest 8um paid to an' 
professor. sl,eaklng now of a fixed salary 1-Tl; 
tnghest 8um whIch IS pmd to a professor, !P.f 
professor, IS 350L a year. i I 

5553 What is the next lowestl'-It gael 
down as low a8 150 1 Then there are the fee.; 
whICh very often amount to much more than tbl\f 

li554. The fees attsehmg to IlOme "f the ch~t 
are very small, are they not 7-Somctlmes ii 
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fees are small, and to other chmrs they are con-
SIderable. • 

5555 What IS the value of your own chmr?
The salary winch they gIve me from Owens' 
trust IS 150 1 a year, but the fees mnount to 
consIderably more 

5556 Chazrman] Have you any obJectlon to 
state the total amount of your Income from 
Owens' CoIlege?-The mnount of my gross Income 
from Owens' College IS between 700 land 800 l. 
a year; but out of thIs I have to defray certam 
expenses, winch amount to a conSIderable sum 

5557 Mr Poiter] And that sum Includes 
both the value of your chmr and that of the fees~ 
-Yes 

5558 Will yon loudly gIve the Comwttee 
the extent of your class compared WIth that of 
other chemical classes In England, taking, for 
Instance, the classes In Glas~ow Umverslty, and 
perhaps the London Umverslty 1-1 will hand In 

a Paper showing the number of students attend
ing the cl8l!ses In Owens' College In chemIstry 
from the commencement up to the present tlme, 
taking the present year, I have had 44 students 
in the laboratory. I have had 76 students In 
my JUUlor lecture class, 16 In my semor 
lecture class, and' four m the extra class l milk. 
lUg a total In the chemlcal departlnent of 140 
students 

6559 Is there any other larger class In Great 
Bntam than yours?-TheTe are several larger 
classes of lectures, oWIng to the fact that we aTe 
not connected WIth a medIcal school, almost all 
the professors of chemIStry elsewhere, except the 
one In the Departlnent for SCIence and Art, at 
Jermyn-street, have medlcal students At Edln
bur~h, Dr. Lyon Playfalr has a class of 200 
medlca! students, but I do not think there IS any
one who has a larger number of students In Ins 
laboratory than I have, or so large a number, 
certainly the only one Who has a number equal 
to my own IS Dr Frankland, who has a labora.
tory at the School of MInes. 

5560. Is there any other chaIr of ChemiStry so 
poorly p&d as yours 1-1 mn afrald there are 
some 

5561 What IS the value of the Ch&r of 
ChemIstry in Edmburgh?-The ChaIr of Che
wstry m Edlnburgh IS, I beheve, worth about 
1,300 I a year; but there are expenses winch 
have to come out of that 

5562 What IS the worth -of the chmr at the 
School of Mines ?-I do not know what the fees 
amount to I thmk that each lecturer at the 
School of MInes has 200 1 a year endowment, 
and then fees beSIdes. 

5563. Chairman J WIth regard to the Pro
fessorslnp of Natural Plulosophy, can you gIve 
an approxlmatlon to the emoluments of that chair 
at Owens' College 1-1 think the emoluments are 
about 500 1-1t' year, the fees bemg perhaps 150 I , 
the endowments 350 I 

5564 When you gave the number of 140 m 
connectlon With your olass, dld you mean to con
vey to the Committee that there were 140 sepa
rate mdlvlduals attendmg your courses, or would 
some of those be entered under chft'erent heads ?
That did not consist of jndlVlduals, there were 
about 100 separate mruvlduals, some of the 140 
bemp; counted tWIce m that~ber 

5565 Mr Potter.] Your present funds in 
DIVens' Colle&e are qUlte InsuffiCient to enable 
you to e",ten<1 It without further IIId, are they 
not V-Yes. I am not m the secrets of the true-

0.72. 

tees, but I know that we have no money to 
spare, all that we have, and, I tlunk, more than 
we have, is used at present. 

5566 And you conSIder your laboratory is 
qmte insuffiCIent for the working out of eveill 
what you have now V-Our accommodatlon IS 
exceedlngly hmited For the other departlnents 
of the college we have only an old bmldmg, it. 
dwellmg-house, which formerly belonged to Mr. 
Cobden, which was bougl.t and presented to us 
by one of the deceased trustees It 18 totally 
Inadequate to even the present wants of the 
instltutJon 

5567. You are acqUaInted, I suppose, With the 
laboratones on the Continent, and more part!.
cularly that which at Berhn IS now In process df 
erectlon 7-Yes, I know many of the laboratones 
on the Contlnent, and they are iirlimtely superior 
to anyone we have at work alj present In Eng-. 
land. 

5568 Cha.rman] Have yon a private laborao
tory at Owens' College?-Yes 

6569 Is that laboratory very luxunously in. 
stalled ?-It is a very small and dls .... OTeeabIe 
place 

5570 Mr Potter] Great efforts are bemg 
made by your college noW for the establishment 
of an engIneenng chaIr by subscrlptlon mnong 
engIneers themselves, IS not that so ?-It 18 so ; 
and I will hand In a Paper winch is the draft 
proof of a rrospectus of our de~ent of cmI 
and mechamcal engIneermg, which haS just beeD 
founded. The subscnptlon Wall to be 10,000 1 T 

of which not qUlte the whole has yet been got 
among the engIneers m Manchester and the dls
tnct One finn subscTlbed no less than 3,000 l. 
to that fund 

5571 Will you state the name of that firm 7_ 
It IS Messrs Beyer, Peacock, & Company. 

5572. Cha.rman] Can you state what is the 
mnount of the donatlon ?-The firm gave 3,0001. 

5573. Does It not amount, In fact, to a donaoo 
tlon of about 250 l. a year, IU addltion to the 
subscrIptIon 1-Yes, I tIunk he prowses as much. 
as that 

5574. For a lengthened penod 7_ Yes 
5575 Mr Potter] Can you state the details 

of the proposed course of instructlon for en
gmeers?-I will put them m 

5576. Has not the college made provIsIons for 
carrymg out Mr Whitworth's scheme of exlubl
tlons for engmeennO' ?-Yes, Mr. Whitworth 
has given us seven e~,blt1ons of 251 each, which 
have been placed at the dISposal of trustees of 
Owens' College, for the purpose of prlli>!'nng can
dldates for the commg CX8J.lllnatlon In Whitworth's 
scholarslups In Ma.y next. I will lay before the 
COmlnlttee a Paper glvmg an account of the mode 
in wlucll. we propose to deal With those seven ex
lubltlons In the first place, " candldates must not 
be younger than 16 years on the 5th October 
1868, nor have been older than 25 years on the 
1st May 1868, m the secoBd place, successful 
candldates Wlli be reqUIred to sat1sfy the trustees 
of Owens' erillege, that they will presept them
selves as candldates at the competltIon for the 
Wlntworth scholarslnps m May 1869. Of the 
seven exlublnons (A), two will be awarded IU 

June 1868, by selectlon of the pnnclpal anei 
professors, to the two best mnongst the suffi • 
.• nently quahlied students of the college of the 
sewon 1867-8, either In the day or evening 
classes, who shall declare themselves willmg to 
hold the exhibitions on the conditiOns announced. 
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(B)..twowill beaw~ also 1q .June-18G8. hJ 
sele<-tiou. or th. pnnClpal and. pr&fesBlr8, to the 
two beat amongst suftiClelltly q.uaWi1!d artI&aJi\8 
(workmg full wages). wb shall be r_mmeruled 
&8 at ca.ihdates by the heads of tAe prmmpal 
engmee/rl1lg wOl'kshopa Ut and &roUJId Manelle .. 
ter." 1 may state here, that. tWa eD'cu1a.r has 
been sent. round In great nlUDbers ill &11d Ilev 
Mancbester~ ~ the prmmpuls (jf the wcrkehopa, 
askutg them to. send m hate of art\ZImIl willmg to 
take those scholaralupa." (C). the three remam
iBg exlulutIone, together WIth any no. awarded 
under (Al and (B), will be cfFered In compet ... 
j;1~ uammatioD m October 1868, ~en to all 
persons. wbether preVIously students m Owens' 
College or not." 'rhen we pPOp0Be, j.bat under 
the heads (..A.) and (C)~ for those that are not 
artIsans, "the exl"b,tlOllS shall b. award<ld to 
iJwse llandJ.da.tes who. sBa.1l have showll the 
~eatest proficiency m some or all of the follow
:mg anb)ec"': aruhmem, geometry, algebra, 
natural phIlosophy. elementary mechaomcs, and 
heat.; elementary ehelDlstry (morganlc). draw
DIg, g-mcaJ a.nd mechantcal, machmery and 
tools " 

66'17. Under the h<Ia.ds (A) anll (C) they need 
not. necesaanly be art>zans. but the scholarslups 
are opeD. to artw:a.n.e?-Yes i under the head (A) 
they mllst have atteniled the college durmg the 
last sessIOn 

6578 The evemng classes? - EIther the day 
fir eveJWIg classes. We make It essentIal th&$ 
d ... se persens who pass under the heads (A) and 
(0), that 18 to say, those who are not a.rb~ns shall 
he reepllred te attend the day cla.sse& ill the Se&-

810lIl Of 1868-9. We had a good deal of rue
cusSlon on the questIon, wheth,er we should make 
a.ttendlinee en the day claseea. .... ..8 qua non , hut 
we felt tltat It was lInpoSBlble for t1te persons to 
'luahfy themselves lD a "roper manner by ounply 
attendmg th4 evemng JJl&tructaon. and as our 
ob}ect was to get the largest number to those 
ICbolarSiups for our oollege next May, we deter-
DlJDe4 to adopt the above plan. 

55'19 Chairman. ] You refer now to those to. 
whom you shall Mve pevlOWIly a.ward<ld the 
211 l. exlullltions 1 - Yell; we necessdate their 
attendanoe on the day classes, In order that they 
shall compete suooessfWly at the May examm ... 
\ion f~ the scholarshIps 

6580. Mr. Pili"'" ] Under t.ha.t rule 1t would 
hardly be probable that any arttzan would tak'" 
an exlwntlOn?-Ii would ll(Jt be very ilkely, 
1 trunk, though It. would he pOSSIble. Then we 
propose tb$ the ea.ndtdates under the ether 
cJaeS.. .... ho may be artazans,. -shall he Iillowed to 
attend the correspondmg everung classes; bnt u 
they ehoose to attead ilie day elasses, we" for Od!' 

part, will fOrego the feee, and glve thllm thew 
iIlstructaon for nothmg. 

5581. You slate that 160r present funiLi d& not 
perlD.lt of the extcDIUOn flf Owell8' C6llege to meet 
the reqllll'ementa of your dtstrIct, espeClally ~ 
SClence teachtng ?--Certsmly BOt. 

6582. Have you taken, ill eonJunctaoD. wtth the 
professors and the colJlllllttee ill Manchester,eon. 
mderable paans to procure fun.ds for the extel1B1OD 
of the college WIth respect to bmldmgs a.nd 
teachtng Iltafi, m order that you lIlay be able to 
supply the defiCIency m regard to the wants of 
the dtstrJct .. Inch you have referred to 1-Ye&. 

5683. W tIl you descnbe the steps which have 
been taken, and mentl6ll what SUlll8 have been 
r&JSecJ '-1 ... illlay befGl'O tha Conumttee a Paper 

g>~ an acaount ef what has been don.e. After 
showmg wltat is needed for tbe ruetrict, and put
tutg OUE JKlSltloD. clearly before t1ta publIc, we 
llay that we are enmely unablo to carryon the 
college With the efficiency whtch. 11 desirable for 
S'vmg that ;111gb. class of teaclung whlcb is needed 
m the Watl'lC\' 

6684. .and awl lel18 able. I suppose, to carry 
on the teachmg of the lll'tIzan class?- Just eo. 
We have no ro6m that will hold above 100 peo
ple. Havmg done t1tat, a pubbo meetwg waa 
called. by the trustees of the college I.tI the town.
haJ.\, at wluch resolutions WOfe read, aDd an 
executive committee waa appomtecl for the pur-
pose of carrymg out the extensIOn scheme 

6585. The 1esult come to W88, that 1* WII.8 ocu
Stder<ld most desJj,able that a Bum of something 
hke 200,Oeo 1. ehould be raISed for the eu1a.rge
ment of Owen.' College 1-Yea. 

5581>. SubBcnptlona anel promliles have alrll'Ml» 
been obtaIned to an extent, lIlcludmg the allg... • 
neel'lDg cl&SL\ of forty or fifty thousand pounds t . 
-Y"s. It IS JlOW abOut 60.000 l. , 

6587. The desire of your Committee is til 
increase tho8ti sUbscnptaona, and to obto.m a eox"; 
respondmg grant from Government - a gran!>. 
somethmg ltke uqual to what lass been granted \ 
to the ExtenSion Fund 01 Glasgow Uw.verSlty 2 f 
-Yes I 

Q588. It would he the opinIon of YOUI CCIIII • 
_ttee, that had 11. not been for the great pressure I 
on the cotton dlStncts dU1~ng the last five yes.ra. i 
the 100,000 l. would have heen rea.dlly rallied 1- , 
Yes. 

5589 That hos been tile only difficulty P-1 
t1unk so. 

6590 All. Owens' College, from its SItuatIOn. 
would he the head-quarters for the wstnbutwll. 
of sOlenee lUstrueilon among the people of Lan- \ 
4uh1r&, It IS hlghly Important tha.t great car~' 
should be takeR 1D the selectlon of professors, , 
and m estabhslung the C6llege upon a sound" 
permanent basIS, and that 18 the obJect. of the 
Owens' College ExteDll10D Fund.?-Just so. 

5591. Have you any scheme to propose by 
wruch you think that the mass of the pe9ple ca.n. 
be mterest<ld lD SClel).tJfic. sub-Jeets, S0 that they' .t he made ready to Ncelve the cl_ of .\D-, 
IItrl)Otlon wluch 18 now gIven by the GQvermnent.t 
oertdied teachers? -Yes. l!'lrst 'of all, I should 
ilke to say that I do not thin~ It is posslble that;;. 
II complete 6mentlfic trauuug could be gIven to I 
workmg men as & class. All we can rea.lly lookl 
furwarcf to lit, haV1Dg plaeed them in P'!ssesslOlloi 
of the ordmary prImary edU£atlon, which, I be., 
heve, must be compulsory, tbat after thatthej 
should h<I shown some means by whtch a.ny ma.Q. 
of intelligence and £area 6f charsu;ter can ra.l8e, 
lumaelf frolD h18 statIOn, and, If he chooses,ob-\ 
tam II nally 8Clentdic educatwn. The first t1uDg~ 
that 18 needed. Ie prlmary educatwn, and 1h&n ~n 
exteDSlon of the system of Government uallll 
natwns III 8C1&nce. by mean,. of certIfied muters. 
}uet as 18 done now throughout the OOWltry. th 
plan bemg of oourse exteooed to meet enlarg 
reqUIrements. .. 

D592. What do you oo1ll!lder the h<I.t mean~ 
for brmgmg tins subject under the notlce of the 
w(Q'kwg claeaea 1-1 Will state l1li well &8 I can 
how, m my OplDlOn, It J.8 necesoary that the Inte
rest ef the pe<>ple 1D SClentlfic aubJccte .bould be 
s'Imulat<ld. 1D O.rder to lead 1.hem to take these 
Government __ 1 may, perhape, q~ 
frOla my ewa expen8w:e 1D tIwi maUer. ThE 

W1nteJ 
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winter before last I detennmed to try 11'1' :M61I.- -00 the .committee 1-1 Iiliink I have- smd almost 
ohester what could be done in lD'tei'estmg _rkmg a.ll thzt I have tOJsa.y'up0D the sul:6eot. 
men m sClentliie su~eetsJ By the help ora few 59S7. Mr. Amyd.} Wbal!lsthetotalnumher 
fnends wlw» asSIsted me, I B'lTanged- a senea. of of students attendmg your 1Ustitutum?-The 
SClOnce Leetures for the People, of wrue"" I number thts SeB8I01l"" 497. 
bave here the verhatmr repovt, IJlld wrueh were 6598, lArnded into da.rtlt1tdents. a.ndI evemng 
pubhshed at a penny each .A l ... ge ».mnher mdeBts?-Yes 
of those l'epons were issued, and I may s1Bte $599. Ha;'{Ie yeU! a regular ftrl'lCulum fOO! yew.-
that the number of persoo& attendlBg the '1'3 students ?-We have. 
lectures> was upwards of 4,000; Iliad' OVel! 5600. Will you kmdly tlt.ne whaa It IS 1-1 
400 people a1l my four le(1tmes en elementMy haVE!! here the ealenoilar of the· college' fOl! last 
chernl.try, wluch I gave to heglU Wlth, I chSlFged year We wVlde our studertts· mtotwo classes I 
an admlB816U fee of OIU! penny 'ThIS entrance we have courses In general hterat1lreud science, 
charge .dui not nearly defray the cost of tle 'WrueD cumstl<flute the m oourse"ani II: department 
room and the advertlsmg, whlch, in fact, was of theoretl~.aJ and apphed SCIence, whcll ooJ18t1.. 
borne by my fVlends who kmdIy helped me tute the slIlence course. F0r the fimb yeaE the 
and myself The expen&e Wll.I!' coDSld'6rable, sCience COI!>rseo, whlch nts the etudenta for matl:l!
but the experiment was very suceessfuI, and culation at the U Ulver81ty· of Loncl.roDy co_sU 
m thIS very best way, that not ouly W8& III1t of 81t1terul'a.nee Olll> tie fullolW1ll1gt classes .-Latin, 
mterest III the subject shown by those who Greek, the Enghsh IaJngua.gey mathematies, ll8JO 

attended the ~ectures, but I said to them', 1!ural 'phll080phy, moderDl' bmtory, morgame. 
" Now, If you really !We mterested m the $ubjellt chemiStry, and French or German The second 
of chemIStry, these lectures C8Jl dO' no 'IDOre thd year, which> 18 supposed to prepare! rum fop Ins 
shrnulalte your nunds, and if yoo WIsh to folIcw first exammation for bachelor of SCleD.Ce, he 
the subJeot out, you must attends regullU' eourse attends ma.thema:tICB, nztural pluloll\)phy (me
of lectures in class;" and that very maR to whom chanics and physics), chellU8try {the .J1IIIlior claiss}; 
I have referred some nnnutes ago, llUdertook It then laboratory practice two da,ya .J weel, ana
class of 50 worInng meD, who p8.ld their JliaJf.. tom" and phy8l<>~t and Frenoh.Ol1 Gemnan. 
C1'OWl1I a-piece for' tnelr 12 lessons from him I The fee for·the if;st yeal" IS 16 gulllllll!!, the 
often used to go and see how they were ~lDg 0lIi, 8'e00nd year 2&1. 28, oWlug to' the Jaooratory 
and a more hard.workmg and ellthusiastie class 1 'practroe bemp; more' expenmve. In the tlmdi year; 
never saw I they ms.mtged to get In that winter whroh l8' the< preparatloll fOIl too bad, degree; 
s very cOD81derable amount of mstruction ~on he stuwes IogIe ana m.ental8llld moml plWtlsophy, 
that subject. Now> my l;Iotion IS, that this kind mathematiCS, mural pllll080phYI orgame' che-. 
of trung mIght answer for the purpose mmcated Ul1Stry, WIth laboratory practlce ;two cays a 
by your questlon, If It were taken upon rather a week, anw geology and! botlmY1 th8,fe6 fOl." th8lt 
larger scale; If competent persons were appoIUteil. 18 also 22 1. 2. 
in each la:rge centre of iDdustry, fCft the pnrpose 56()1.And that course embraees three ye&l'B? 
of gIvmg such lectures, I think It would be sue- - Ye9 
cessful My experiment· was en a verY' small 6602. It]S l'eql1lredi, 18 H, that all the Sltudents 
Beale, and I believe If the thmg were I>roperly aheuld, go through the regula .. routine i'-Noll 
done, and If there were good rooms-lorthe room al!l the !. 73 daYlltudents pass through;tha.troutln~ 
Is a great dlffieulo/-If the matter were taken many of them go II> I!'lIIlply for a feW" classes>; f'o~ 
up by the Govel'l'lment, or by the 10caMty, you mataD.ce, several of them El0IIle SimplY' to study; 
would succeed m mterestmg a very large numbet cbem18try, of'take one or two of the other dasses_ 
of persons In the subject of SCltlUCe mstroetIOlL The Ilchemlt J: have been readmg"lII the system 
l! mIght also support my Domon by refernng to md dowl'll folt those' whe deem! to·take ~ the 
the lectures t.:; worlang men winch are gIven lU course- of Teglliar eClentlfie mstrucUon,. and m
J ermyn-street, whloh are exceedIngly successfuL tend tit pass, through the Londolll U Dive1'l!ltJ' 
!t would he very wfficult to select the leeturel'lll examlllaUon. 
and to prevent the expenmeut from degenerating 5603 It is optional WIth the ~ent to 
lUto mere amusement; the great o~ect would be devote imnself to _y pamcular bratrobJ of 
to gIve lectures whICh should b& reallt instrull" SOlenO&, or to attend any parheul>ar prafeBS1On'j...... _ 
tlve, and care should be taken m the ehOlee of the QuIt& 80. 

lecturer, I should obJeot to- the appomtment of 6604. YOll spoke of a' Genmm wh~ had made 
any Itinerant lecturer some diSCOvery for the recovery oli products m 

6593 ReferrlDg now to Manchester It&eif, If the manufacture ofalkah, wherewaathatgeRtie. 
that soheme were carried out, It would '!'equlre man eduooted! '1-1 oanJrot say; but he was at 
not only a careful selection of the lecturers, hut one of t~e German lImvel'S14l1es 
a very large amount of funds ?-Yes. 5605 Have you any grant frOlll! the Depaw 

6594. Funds whIch do not eXlllt now, and ment'of SCIence and Art?-1Ione whatever; we 
whIch are !lot hkely to be supphed by voluntary bave neTal' worked muoh. With that ,departmenll. 
subscrlption?-Funds wruell It would he 811:- We have worked lU connection WIth what we 
eeedmgly difficult to get by' voluntary subscnp- conSIder the htghest system; namely, that ()f the 
tion-an amount of dIfficulty whIch no pnvate U mveFBlty of L01Idon. 
Inwviduals ought to be caUed upon to meet. 5606. So that you are totally independent I1f 

6595 In fact, In all educational schemes fow the department? - Totally mdependent of the 
the improvement of the workmg classes, the fil'llt department. 
step seems to be the posseBSlon of a suffiCient 5607. You make no retarna. to them !-NQc; 
amount oflunds from somel!Ource not voluntary' we' have nothmg whatever to do Wlth them, 
- No doubt; we have f"nd by expenence though many of our Ilt1Idents p8811 thel.l' ex81lll'
throughout the world that rugb.class educa:taoD. natlollS. 
does not pay Its own way. 5608. I trunk yon ataud that you Lad recently 

6596. Have you any further remark to make had ... 'Wry large merease m the Dambsr of your 
o 72 lr N 2 students; 
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studentll; I suppose that is partly to be attri
buted to the public attentiOn bem~ lately much 
directed to the subJect of technical instruction ?
Perhaps so 

5609 You are qmte sa.tufied that Owens' 
College has had a most benefiCIal effect on the 
manufactures of the dtsmct 1-I am satlSfied 
that it has had a most Important effect, and will 
have a sttll more Important effect. 

5610 1he great mll:Jontyof the young men 
you tum out find employment lD Manchester and 
the nelghbourhood?-Yes 

5611. A.nd a good many of them come from 
Yorkshtre?- Some come even from Newcastle
upon-Tyne 

5612 Everywhere you find your young men 
appreciated, and they have no dtfficwty m nnd
ing employmentf-Just so 

5613. Mr BazZey] What 19 the lDlntmum 
age at wmch you may receIve studentll ?-By 
the will of the founder, we may receIve a 
student If he III above 14 years of age; but, 
in realtty, we very seldom take any who are 
under 15 

6614 Do you find that the young men who 
come to J'ou are generally suffiCIently well pre
pared ?-I ought to say tliat the amount of pre
parataon among the students has. very_ much 
lJDproved durmg the last few years. When I 
went first to Manchester, wmch III now nearly 
ten years ago, the prehmtnary preparatIon of the 
students was certsmly defectIve I beheve that 
the CambrIdge and Oxford nnddIe clael! ex

.a.mmatIons have done a great deal to raJse the 
charaeter of the school lDstructlOn tn the dIsmct, 
and I·think we are now feehng the benefit 
of It 

5615. Is It your oplllon that Owens' College 
mtght become an lmportsnt northern uDlverslty, 
for the purpose of promulgatmg practlcalsClence ? 
-It III so ilven now, we are pracucally the UDl
vermty of the north, anel we only requIre puttmg 
mto an acknowledged POSItIon, m order to fulfil 
all the dutaes of a northern umver81ty. I srod 
practacslly I beca.uee I do not beheve that It is 
either adVlsable or necessary at present that we 
should gIve degrees, and I think that our connec
tIon WIth the London UDlversity III qmte suffi
CIent for the purpose, praAltIcally, however, for 
all other purposes we nnght be the UnIversIty 
for the north of England. 

5616. Mr. Lowther.] You sllld you were inta
mately aequ8Jnted, I thmk, WIth the system of 
scientific mstructaon m the German unIversItIes? 
-I studled at the HeIdelberg for several years, 
and I know many of the professors m the Ger
man umvermtaes 

5617 You do not know much of the north of 
Germany1-No; I never remded for aD11ength 
of tlme in Berlm. 

6618. What dOloU thmk the best portions of 
the system pursue tn the German UDlversltles 1 
..-In the lUst pla.ce, that the sCIentIfic instruc
tIon m Germany excels that of all other counmes. 
If you look at the men who compose our Enghsh 
sCIence, you will find that they have almost all 
been over to Germany. The system of high 
sClenttfic instructlon In Germany IS on the most 
~orate basIS m my parttcula.r department, tn 
cheIDlStry, all the UnIversltae. In Germany, 
wmch, I need scarcely .av, are Government tn
stltntlons, possess large and very complete labo
ra.tones. A.t present;, the sum of money whIch 
is bemg spent m PrnSSlll, especially on laborato-

neB,. is no less than 18,000 I in Berhn, and 
20,000 l. m Bonn. Of COUl'Be, thIS attracts all 
the very best men m Germany to the unIversIty 
hfe Men of sCIence m Germany rank exceed_ 
mgly rugh, and hence It III that almost all English 
students go over there for the ~urpo8e of con 
tanmng and extsndmg their sclentafio studIes 
I nnglit say that the fees In German UDlversltl1ll 
are necessanly very low, any Englishman whe 
goes over to Germany to study, really has bene 
fitted by the lIberaltty of the German Govern
ment. 

6619 Are there any German professors who 
gIve lectures gratUItously to the people of the 
lower class ?-Every German profel18or IS obhged 
to gIve a free pubhc lectme once a week; there 
are exceptIOns, but that IS the rule; and. m the 
case of poor students, they will forego the fee, 
altogether • 

6620 Have you had any OpportUDlues of judg
mg of the educatlon of the lowel' class m Ge1'" 
many?-No, I cannot gIve a.ny oplllon on that 
subJect, but I beheve that In Pruma the prImary 
educa.tlOn IS very good I mlly ststs that the. 
school educatIon m Germany IS very much mor&. 
severe than school educatIon in England, and the 
exammp,tIons are very st1l£ When a man comes 
to the unIversity of Germany, he IS supposed to. 
have passed, and, 1D fact, he mnst have pllllsed, 
tltrough tlus rIgorous system of teachmg up to 
17 years of age, but when he has onoe come to 
the umverslty, -he 18 a free man, and can do what 
he bkes; he can, as a rule, choose ms course of 
study for hImself, the system IS totally dIfferent 
from ours, Bnd I must confess I tlunk the result 
18 1D many ways very much better than ours 11 
a love of sCIence and know ledge for Its own j 
sake 18 much more seen tn those UDlversltlesl 
than It III m ours. I 

5621. Do smentafic men In Germany generallY'i 
confine themselves partacularly to one liranch of 
sclence?-Yes, generally, for lDstance, a cbelDlBt 
devotes mmself to chemllltry, and very hkel, 
makes blmself known througbout the world by hIS 
lDvestlgataons; the stlmulllll whICh contact WIth. 
such men gtVilS to the student III somethmg whlCbl 
In England we cannot at present understand.: 
The number of students that came from all parts 
of the worM In the Drst year when I was study
lUg at HeIdelberg, under Bunsen, was very great; 
we had Amencans, Frenchmen, Germans of 
every kmd, and some from LIsbon. The mflu
ence of men hke Bunsen or LIebig ill some
tlun~ wmch, lD thIS country, we scarcely ap
preclate. 1 beheve Professor Hofmann has gone 
back to Germany merely beca.use he nnds that J/ 
'IS ImpOSSIble here to form a real school of sCleDcel 

5622. But when Enghshmen came to Heldcl· 
ber~, in comparuon Wlth the J*!?ple of othel 
nations, were they generally behmd the rest 1-
I do not thmk that at all, but they were pro
bably pIcked men, or men who had pIcked them 
Belyea ont for thlll spec",) obJect. 

5623 Mr Bagnall.' In your OplDlon. would I 

better econolDlc,,1 result be got by gIvmg persoru 
above the msnual-Iabour class sucli an edUCBtlOI 
as to enable them to hold theIr own lD Indlllltria 
pursmts, or by endeavounng to teach SCIence t. 
the workIng class 1-1 thInk that the attempt t. 
teach SCIence completely to the workmg class i 
a nnstake, but I thInk we should gIve an oppor 
tumty for the best men lD the worlnng clas8 t 
nee. 

5624. But.till you would rather, for the sak 
I 
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Df the general welfare of the, country, thmk It 
more Important to gIve scientrlic educatIon to 
those who were above the workmg cJ.a.ss than to 
the workmg class themselves ?~1 do not thmk 
tho.t we ouO'ht to gtve sClentrlic educatIon to any 
po.rtIcular ~lass of peop-le as a class I thmk we 
ought to mo.ke sClpntmc educatIon avrulo.ble to 
all persons who need It, of w ho.tever class 

5625. Do you thmk the system llursued by 
the SClence and Art Depo.rtment m confirung 
the payment by results to the wages-recelvmg 
class IS deslro.ble ?-No, I would mo.w the hne 
hIgher I thmk the remark made by Dr John 
Watts the other day was very forcIble, o.nd tho.t 
the range ought to be WIdened 

5626 You thmk tho.t skilled o.rtlzo.ns are often 
1n more easy Clfcumstances than those who are 
Just above them In the somal scale?-Very fre
quently. 

,5627. Mr. Acland J I understand you to thmk 
that the course of lDstructIon m Germany 18 
much more favouro.ble to the spreadIng of SCIence 
through the country: than the course of mstruc
tlon In England 1-1 thmk that It tends more to 
the develClpment of the sCIentIfic sprut 

5628. The chIef reasons you gave were the 
greater amount of money spent on laboratorIes, 
the greater freedom of the student o.fter he enters 
the uruver81ty, and ms better preparatlon before 
he enters?-Yes 

5629 Have you o.nythmg to add to these three 
reasons 1-1 may mentIon the love of sClentrlic 
education, and that the mtellectual culture of the 
people IS probably greo.ter throughout the masses 
m Germany than It IS m England. The masses 
of the people there look forward to gomg to the 
umverslty, the poorest peasant's son may go, 
o.nd 81t beSIde the pnnce m the lecture-room, and 
he does It, and that I con81der a most unpor. 
tant feature. then the number of univerSItIes 
throughout the oountry IS a very important Clf
cumstance 
',5630 WIth regard to the moner spent on 

laboratorIes, are you aware that m Oxford, for 
instance, a sum conSIderably exceedmg 60,000 1. 
has been sl?ent on a museum and laboratory for 
phYSIcal SCIence ?-Yes • 
,5631. Are YOIl aware that Professor Chiton 

has lately obtamed the power of spendmg 10,000 I 
upon a laboratory for phySlcs?-Yes, and 1 am 
very glad to hear It. 

5632. Then the expendIture on laboratones 
alone cannot be the cause ?-N 0, certmnlr not. 

5633 Do you conSIder the laboratones at 
Kmg's College and Uruversity College very 
defective ?-1 would not say that they were 
defeotIve , 'but 1 do say that they are very m
fenor In SIze o.nd workIng power of all kmda to 
those of Germany I because It is not merely 
brIcks and mortar whIch makes a good labora.
tory, but the whole of the means placed at the 
dIsposal of the profeBBor, mcludIng the funds and 
the asSIstance he reOeIves, and so on 

5634. Do 1 understand rou to thmk that the 
best cure for the deficlenCles in the laboratones 
m England 18 publIc grants from the natIonal 
exchequer, or from any local sources, or would 
you trust to the rmng feehn~ of the country 
sup\?lymg the neceBBary funds m other ways?-
1 think If It 1S deSlrable at once to begm a sys
tem of SCientIfic mstructIon, the only way 18 that 
the Goverrunent should help. 

6635. ConfinlDg yourself, at present, to the 
questIon of laboratones, do ;you look to the Go-
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vernment grants or local grants for supplymg 
the defects which you thInk eXISts. or do you 
thmk It should be left to the exertIons of the 
pubhc ?-1 look to the Government grants 

5636. Meanmg by Government grants, grants 
by "the House of Commons out of the na~onal 
exchequer ?-Grants by the House of Commons 
out of the natIOnal exchequer. 

5637. Mr Potter] Do you thmk, WIth respect to 
the Manchester dIstncts, that It would be pOSSIble, 
Without gomg over a whole senes of years, to get 
the necessary funds by way of volunta.ry proceBB 1 
-lthmknot 

5638 Mr Acland J But IS, It not the fact that 
WIthIn a very short tlDle m Manchester and the 
neIghbourhood, you have proposed to yourselves 
to raIse 100,000 I , and that you have m a ebort 
tlDle raIsed 50,000 L out of that sum, m a tlme of 
conSIderable depreBBlon, too 'I-We "propose to 
r8JSe 100,0001, and we hope that the Govern
ment will do who.t they have done m Glasgow, 
gtve us a pound for pound, makmg up thE) 
200,00Q 1 wmch we deslfe, that IS our scheme 

5639 Your plan- m Manchester IS to raJSe 
100,000 I., m the hope that the Government will 
gtve you another 100,000 I ?-We do not raIse 
the 100,0001. contlnO"ently upon that. 

5640 You mean ~t there IS no promIse 1-
There 18 no prolD1se. 

5641 And you have succeeded, even m thIs 
tlme of depreBBlon, m raISlDg 50,000 1 or 60,000 I 1 
-Our whole o.vaIlable sum 18 60,0001, but we 
have raISed somethmg over 40,0001" 

5642 The next POlDt wmch you mentioned. 
was the better preparatIOn of the young persons 
mtendmg to go Into bU81ness befor!l they enter 
the uruverslty m Germany?-Yes 

5643. Will you kmdly explmn to the Com
mIttee, m what respect you thmk that preVIOUS 
preparatIon 18 so much better than: any SImllar 
preparatIon 1D England ?-In the first plaoe, the 
German school system Itself 18, 1 was gomg to 
so.y, so much more severe than it 18 m England, 
before entermg the univerSIty, each student has 
to paBB an eXIt examma.tIon as he leaves th!, 
8chool 

5644 With regard to that severe course of 
exammatIon, will you kmdly say m what respect 
you thInk that open to UDltatiOn to Englandl or 
If you prefer It, will you pomt out the defect or 
ordInary mIddle-class school mstructJ.on lD Eng
land, as compared WIth that gIven m the German 
schools ?-1 doubt If 1 can give you a very dJS.. 
tlnct answer, but 1 thmk that the schools m 
Germany are generally supenor to our schools. 

5645. You attach great. unportance to tht 
leavlDg exammatlon, "mch 18 almost uruversal 
m Germany?-Yes. ' 

5646 .Beanng m mmd that It IS the law 1D 
Germany, that no man can be a doctor or a 
lawyer, or <j.uallfy hImself for the pubhc serVIce 
'WIthout gomg mto the uruversI~, and that he 
leaves hIs mIddle-class school subJect to that ex
ammatlon, do you thmk we could do anythlng of 
the same kmd lD England?-1 do not see why a 
matrICulatIon exammatlon should not be Imposed 
on all the students entenng a SCIence college m 
England, we dId, at all events, have an examma.
tlon durmg the first few years, but we were forced 
to drop it. 

5647. Whr were you forced. to drop It?
Because we found It ImpoBBlble to carry It on If 
we were to exact any consIderable amount of 
mtellecmal oulture on the part of the entenng 
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.rodents; we fem ourselves now imlil8t in 11 ['()Si
tton to begm that !!JStem again, and m fact, it 
is now practically done, \loS the principal of th\l col
lege rejects those who are apparently incom
petent. 

6G48. Yonr $Teat difficulty in enforctDg an 
entl"ance exammatlon IS, that the standard of 
pubhc 0p'Dlon lD England 18 110 low on the sub
)ect of wddle clal'S educatIon that, pracl:\caUy, 
you thlDk you could not do it 7-Yes 

'66411 D() you suggest that thlS CommIttee 
should provose t.o Parhament, IU! one of Its re
commendatIOns, that the State should, by law, 
require m the unIverSItIes and the hberal profes
sIons an entrance examination 7-1 thmk It would 
11e a very: good thmg 

5650 'Looking at the -state of England at 
present, do you think It 'PosSIble to bnng about 
anything of the kmd wlthm any reasonable ttme 1 

-Yes. It 18 the case in the medical profeSSIon, 
the medIcal couneu have practIcally adopted that 
suggeat~on 

5651 You think that publIC opinIon 18 so far 
ruing an tbts subject that the public 1Vould no; 
resent the interfereJlce ofl'arliament lDreqU11'lllg 
g test exammatlOn, on leaVIng sehool, before 
entermg f)!l any preJlaratory eourse for a 
hoeral education 1-1 thInk it would be ver1 
desIrable 

5652. With regard 1;0 the greater freedom of 
students abroad, are you of oplmon that It woo1d 
be desirable in EngIand to set :tree our dtlferent 
pourseB of education, and to leave them more to 
the chtllce of the studentr-I am 

5653 Ate yon of op=oo thltt any eUlT/.culum 
to whleh you could pomt, Bay that of the medlcsl 
profe~slon, is much too full of detaIl, and imposes 
a great number of needless lectures 1-1 should 
not hke to gIve an OpinIon on the questlon of 
meihcal exammatlon~. 

5654 Can you give the Comullttee any 
'lllStance Df what you thtnk too great detail In 
"ny curriculum in En~land which :has a preJu
diCIal elfect on the sClenttlic educatIon of the 
country? - Before r answer that qnestion, I 
"hould hke to explatn that, when I teferred to 
the greater freedom in the German u!Uvennttes, 
I mean,t general freedom with r~ to the 
cour.e pf the student's llf'e, not only hIS freedOUl 
to cltoose a BubJel)t of studr, fo: even there, 
where a student goes IU for a Govermnent post" 
and learns hIs professwn at '" ttniverslty, a certaIn 
number of clas~ must bE) ",ttended, 1t 18 illl 

perative 
5655 You would not be opposed to the re-

1l0~l1ltlon of some d<)iinite pnblic cumculmn fot 
Bcrenoo ?-No, on the contrRry. ! 

5656 You would be rather 'favourable to the 
rod of ParItament bemg gIven to snch " reqUlI!1-
non ?-l should 

5657. Do I nghtlr "...ther from your last re
marks, that yOl1 thtnk &e weat evil lD England 
18 the low standard oC public opimon Jll reference 
to sClenti.1ic educaf;ton ?-That I most cordIally 
beheve, 

5658. :Out the possibility oflegisiatton lB, to a 
great extent, contIngent on the state of pubhe 
opimon, lS it not 1 -It strtkes me that, if any im
provement lS to be made, we m1l8t take the lead 
by- legISlatIve measures. 

5659 1 understood yoq to say that the grellt 
dIlficultr m England now was to find good 
teatlhers of science 1-Yes. 

5660 I also understood you to say, that you 

thought existing lnehtuttonll ihd not aupply Y011 
'WIth the science teachers wh,ch you "''lu1rl.d, 
and I thought you iUDlted your remark more 1''''1'0 
tteulnrly to lliford and CambrIdge, though Y011 
stated generally that thel e was a good deal of 
difficulty in obtainmg an adequllte 8tatr of aClenca 
teachers from exisong instItutions P-I 'WlSh to 
say thIS especially, tbat gradually IU! the 'feehng: 
Increases ID the country, that scumce educatton 
must he introduced in eecondary Bchools, I tluuk 
the want of teachers will be felt. 1 do lIot 88y 
that the want 18 80 very much felt now, becnuee 
the demand is small, but I 8ay the value of 
SCIence colleges, if they were estabh8hed, would 
be, to a great extent, tn train those teachers 
And It does not appear 10 me that Oxford Rnd 
Cambndge, thongh~ey mIght do a greRt deal in 
the matter, could pOSSIbly do all. 

5661 There are m England vanous instttuoOlllf 
connected WIth the Londoll University; for ill
stance, the Umverslty College and King'. Cot..· 
legeP-Yes. 

5662. The School of 'Mines, 1Ind alao the bllt. ' 
'Vel'Slttes m Scotland and Ireland P-Yes "', 

5663 Now, excludmg Oxford and Cambridge 
altogether, do you tbtnk It IS hopeless to ge~ 
from those instituttons "very large supply of th 
kmd of teachers reqaired 1-A WOOt deal may b 
got ont of 1he exisong IlIstItutions in the WRy ~ 
supply of teachers 

5664 Yon are acquainted generally with the 
course of instructIon at U DIversity College an 
Ring's College1-Yes 

5665 On the whole, do you think they ar 
movmg in the rIght chrection 1-Yes, I ~ 
they are very valuable IUstltnttons 

5666 Now, WIth regard to Oxford and Ca 
bndge, will you be good enough to pomt out an 
Impedtments which you thtnk stand m the 11'8 

of thel'r doing what some people thlUk they ouglit 
to do, namely, supply the hlgheat clasa of sClenee 
teachers, an opl!Uon whIch, I presume, you do 
not altngether dissent from, becauae you allJd you 
were anxious to attract tbe best unlvers~ 
teachen to your own college 7-1 thInk yo 
mnst look to the old universlttes, eapeomliy fo 
mathematIcs and classics 

5667. 'But will ytm be good enough to eonfin 
your answer to science entIrely 7 - In C 
bndge, to be~n with, you have. not the meaWl 01, 
t~atmng, for lDstance, a chen»st. I mean that Ii 
lnan who felt that he could dIstmguish hunself m 
the SCIence of chemistry. would not be sat1sfied 
'WIth tbe edneatloll whIch he could get at Camj 
bndge, but he would ~o abroad far It, 

5668. Do yon conSIder thE! defiCIency at Cam
bndge is due to want of bUIldings, o~ to want cd 
endowments ?-Both. ; 

5669 At Oxfo~d there are very conSIderable 
bntldings for chemistry, and there ale endl»V~ 
ments, are there not 7 -Cert&tnly. 

5670 Then will you alate "hat ImpedlmeD 
you think there are at Oxford to the tratntng 
the highest cl8811 of aClence teaehe",,? -I shonl 
$ay none; but I doubt "hether a man who 
going to be a schoolmaster, Clln afford to go ~ 
Oxford. 

5671 Are you spea1ang then of a schoobna.ste 
of the lowest class, or of the gentlemen who are 
to be teachers in scienee schools7-1 am not 
speaking of schoolmaste1'8 01 the lowest class, I 
am spealung of men who would teach science in 
seeoudal'! schools. I 

5672 Bat my 1Juemons han had. reference Uj teaehe, 
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fleaChere whq 1II&y be req,wred. to occupy poai
UODS, wluch a.t all events, m pomt of woome ... nil. 
SOClal chgmty, eball be equal to those of gr~ 
sclwolmaster&; and mY,' pomt 18, to know from 
yon hoW' far. lookmg at the endowments a.nd PP" 
portumtJ.ee of the oldet umversluea, you thin!$. 
there 18 any wsuper .. ble unpechment to thlll1' sup
plymgcompetentsCieIlCe teachers 111 tha.t way?-I 
tlunk the older uwverslbes may no doubt tra.m 
men for the hlgher scrence chalTS 

5673: Do you thmk that one of the t1ungs we 
want In Engla.nd 18 secondary echoolw for bGys 
gomg mto busmess a.t 18 years of age, or there· 
.. bouts, rankmg Slde by Slde wlth the first clas,s 
classICaL publlo schools ?-l t1unk such .. thmg 
would be deSlTable, and I should think, the con
versIOn of sQme of those gra.mma.r schools mto suell 
lnstltunons would be valuable 

5674, Now, with regard to the unpedunents to 
the tra1Ul1lg of those sciellce tea.chers .. t the 
uruverslbes, do, you thlnk lt an.=pedunent that 
they should be requued to have a certam amount 
ef elassJCal" mathemabcal, and general ,know
ledge. or shQuld you. be f .. wU<" .. ble to reta1Ulng 
that up to, .. eeDtam pOInt, provlded, lt. was not 
made to encumber the BClentJ.fie tra.mmg? - I 
should eert .. mly not be for d'llng away w.th the 
orchnary teaclung m clasSleS a.nd mathem .. tJ.cs 

5675. There has been a strong feehng ln the 
mmds of B@me persons that people ought to he 
achDltted to the uru,verall,les Without a.ny know
ledse of Greek, and even WithOut any knowledge 
()f Latln, and SImply on the baSlS o£ sClentJ.fie 
attamments, naw do you coDSlder the reqllll'e
maut of eIther Greek or La.tIl!.. QT bQth, to he "Ii 
Impediment. to tho prope~ use of the older umver,. 
flltles, o~ would Y<llU retain the lite.r&llY culture ~
On the whole I am fuvour&bLe, to retammg It, 
but caSfS might occur 111 whIch person. had been 
unable to g~t much h.terary cultuEe. ..nd yet 
()Ulfht to be achnttted. to stlld, some subject IJ1. 
whICh they had succeeded up. to iii certam pomt. 

5676. Suppose a son, of .. n artJ.zan or IQJI1eman 
m Manchester to show emment SC1entJ.fic ability. 
wouM you tlunk >t deslJ"able, that he should he 
admltted to the older umverSltJ.es 00. the ground 
()( h1B .sCIentIfic attaInmelltil alone, though. he 
.had not had aoy oppo~tumty of obtaunng a trll.ll1r 
ing III lIterature ?-Most decideqJy. 

5677 Do you t1unk then It would be de81rable 
a.fter he got to the uwverSlty that he should 
:reeelve any hterary tr .. IWng there, or WQuld you 
leave Ium to be trlllUlid exclusively 111 scrence?
I would leave him to be tramed exel_vely in 
"C1enee. 

5678. I understood you, when you were speak_ 
ing of the chfficul1l.ee of USIng the older WllverSltJ.e. 
for the tr .. mmg of iClenee teachers, to speak ef 
the expense of uwversltJ.es, will yeu now sta.te 
wha.t yo. ConSIder to be the lmut of eXp&J1Se 
whlLh prevents the use of the older uwvemtles i 
when you gave that ~swer. were you thmlo,ng 

-of a sum below 100 L, o~ of a SUID a httle abov8 
100 I ?-I was tlunkmg of a IIUlJI. of from abou~ 
lOO I. to 150l. 
, 5679. Do. you thmk. supposmg the expell8t! 
at" IIvmg could he reduced to &bout SO l. or 60 l, 
a year, that the expense would be an obstacle 1-
1 tlunk th .. t would be bette.l' th .. n double the 
""uoun t, at all event&. 

5680 You are aware ~hat there, has beeD, 
'" recent regulabon by whlt.h men can hv, m 
lodgmgs 1Il Oxford 1-Yes. 

6681. De you \!.mlr. tha.~ is 4k('~y to hav. aDY 
0.72 

l1eSUl.t lD reLatJ.on t~ the cLass of men. IiIf wbOlJl. 
we. are nnw. 8JlElllkmg. or do you 'now thmk that 
the fashlonable habl1l1l of the people at Oxford w.xll 
keep workmgmen. .. wayP~I am rathermclmed to 
tlunk eo. the workIng men· will fancy that It 141 
not. In then- hne. 

5682;. You mentJ.oned the great importa.nee al 
«mence teachers bemg tralned m the _dst of the 
manufactures to wluch the smence 18 applieable , 
dtd 1 understand yon, on saymg that, to speak, of 
the hlghest class of BClence teachers." 011 dtdl0"" 
mean the ordmary SCllooimasters, who woul bll 
teachmg m the pnmary OJ; tho wwer s!\Co~1 
schools?-I was UQt speakmg of thEl Iughest 
elass of tea.chers, hut of those who were te teach 
SClence at seconda.ry schools, I wa~ not thmkmg 
of the professors 10 colleges. 

5683. Will you kmdly say whall youna\1ll mea.n 
\Iv seoondary sahools?.-Everytlung below; tho~ 
science colleges. 

5684" Then. Wlth. regal'd W SC1enll9 college!!. 
epul<l you glV<1 a.ny 110ugh eatmlate of the annual 
expense of such: an. mS&ltut!.on" you, stated very 
strongly your opmlOn th'lt lB! Eugl:md tha fees 
would never pay for the educatJ.on, to he CQBr 

ferred, by su~ a. collegej &lId thenfore, you 
thoug,ht IlOme ent:lowment, woald. be lj.eClessary? 
-Yes 

5685~ C8Jll you form apy estu)late a& to> what 
endowment wollld' be neealld. ?~:Lt dllpends of 
course, on Cl,l'cumstances .. 

5686. F:u:st you wouLd,requ/iU g()Q.j. bllll,drngsl 
-Yes. 

5687 Do you conSldllr a goo<l bwlchng to be a 
very good form of end(}'I\II1len,t ?--,¥ 8& 

5688 l'resulXUllg g(}o<\ bUllt:lmga, then. do yo .... 
tWnk that a very lai:gEl &lmua.l ~ome beslde,s 
tees would be necess'"'Y ?-~NOI not very; large. , 

5689 Do you, therllfore tlunk. that 1. wonl" 
be, IIJ). unportlll!l~ porot for tJua. ComlDlt~ ttl 
<brect thll attentJ.on of l'lUlhament to the lmpont,. 
aOCQ of gettJ.ng thoroughly gOCild bwldings for 
such clllIege .. 1eavmg the questJpn of annual 
endowment complU"atJ.vely open ?-No, I woul4 
no1! leave> It open, 1 t1ul)k the, endClwwell,t IS 
!llmost mOlf41 essenb .. l thsJI, the blll.lc4ng, to, be 
strugghng for want of funds after you have got 
l,1l/;o the bwlchng, 1s .. very bad state of tlungs 

5690. 13llt are you,repared to s .. y that whe. 
th,e' manufa.oturers 0 England are thoroughJ::J 
awake to the lmporta.nce of sC1en.tdic educatloll 
for theUlBelves, theIr foremen and managers, an~ 
to some extent for theIr art1zans. ~t wJ,ll be '1l1r
pOSSIble to get from them an adequ.ate re!11unera... 
1108 for those who give th.e requllute iClence 
tea.ohing ?-Flrst I would eay th,s. I would 'Il~ 
propose that the Government shoul<1 p .. y anJ'" 
thIng, elthor toward~ the estabhshmg or $hll 
carrymg on of sCIence colleges, unless w here th~ 
d.ultrlCta thelllselves were wuhng and able to aId, 
th .. t IS a 't1iI~ qua non, but I do not tlunk, frllDt 
all we can now see lU educatIOnal esta.bhshme.n.ta 
of a Iugh clllSSeverywhere, espeCIally 111 Eng~od. 
tha.t we ~ elVer !iope such establJshment, w>A 
be self-p!'ymg, the old. UDlvers,t,ee are a case III 
point. 

5691 Are you aware of what has ta.ken place, 
lately at DQncastet, where, wuh an endow\lleni 
of only 8/. .. year, a very- complete cham of 
schools from the lowest up to the Iughest, hIL!! 
\leen successfully estabhshed by tue co-operatlon. 
of the mUlUClpal body and the clergymen of the 
pla.oe ?~:8ut that 18 no' a solenee college, though 
1 have 110 qQubt P IlJImIl!lBe deal of good \lOllld 
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be done by co-operation and by the aid of the 
rustnct. the aid of the d.stnct I would make a 
/nne 'lu8 "on of Government help 

5692 Then could you gtve the ComlDlttee 
BOme Iond of estImllte of what you thmk should 
be the cost per annum to BClence students of a 
thoroughly good sCientdio educatIOn, leaVlDg 
entirely out of account the cost of rus own per
BOnai mamtenance; you are probably aware that 
the Schools Inqmry COmDllSstOn estimated the 
three grades of secondary educatIOn from 12 
yeaI'll old up to 18 years old, at the followmg 
BUms: For the third or lower ~ade, about 6 1 a 
year; for the second grade, which would be from 
14 to 16. 10/ to 151 a year; and for the highest 
grade of pubhc Bchool, ~lVIng a hberal education 
(foundmg the estimate m that case, on the cost 
at University Collell'e and Kmg's College), 20 I 
My question is, takfug a boy up to that pomt of 
18 years of age, and settlng hun as a man on the 
best pOBBlble system of sCientdic education, what 
do you thmk would be the real nost of rus 
education, not necessanly what he 18 to pay, but 
the real cost of the article?-I could not gIve 
that offhand. 

5693 Should you be prepared to put it as high 
as 301 a year 7-1 can gtve you the cost of the 
article that we deal m 

5694. Chmrman.] But I thmk the question 18, 
what would, be the cost per head of the highest 
sCientific education, no matter m what propor
tions that cost mIght be covered by fees or by 
endowments, or m any other way 7-Yes, I per
fectly understand the question. 

56Ji5 Mr Acland.] Presummg, then, a reason
able number of students, we will say 150 or 200 
pupus, for a sCience college, the ComDllttee 
would be glad to know what you thmk would be 
the cost of a sClentlfic educa1J.on at such a col
lege ?-Of course, I can add up. the total amount 
of fees paId by the students m our college, and 
the amount of the endowments wruch we have, 
and dIVIde that by the number of the pu
pIls. 

5696. But should you be prepared to say that 
the article you supphed was properly pwd for? 
-No. 

5697. WIll you kmdly supply to thiS Com
mittee, after you have left the room, whatyoll 
thmk, takmg the present Circumstances of E!J.g
land mto' account, would be the cost of a 
thoroughly good SCIentific education sU1ted to 
young men who had had a good secondaryeduca
tIon f-I will do 80. 

5698 In gtVlng your answer, will you separate 
the cost of the plant from the annual expenses, 
meanmg by plant laboratories, and all that 18 of 
a permanent natl1re ?-I WIll endeavour to do 
thtit. • 

5699 Have you conBldered the question how 
many SCIence colleges we want In England, and 
in whatlocalttlel you would place them, whether, 
for example, you would place one m Lancashtre, 
and one or two in the Midland CountIes, and 
whether you would look to havlD~ a very large 
number of such schools, or to havmg one B<-hool 
of a very high class?-I look to haVIng a very 
few colleges, but of the first class The greatest 
care should be taken not to make too many, for 
the difficulty of gettlng hIgh-class teachers 18 
considerable, and the responstbility wruch reats 
upon them 18 also very great. 

5700 Then, beanng ih mind your oplDlon 
., 1~ L _ __ __ ~_ ..... ~J.. 

the great industries of the country, YOI1 would 
say that one of them should be, for lDslAlnce, In 
the woollen dIStnct, one 1n the pottenes district 
and one in the hardware cJ,strlct 'l-Yea, 18hould 
take first of all exiatmg mstltutlous which are 
worlong fatrly 

5701. What eXIstIng instItl1tJons of the kIDd 
wruch are workmg well have you to pomt to' 
beBldes Owens' College ?-There 18 Queen's Cnl
lege, Blrmmgham, whIch is, however, I beheve, 
solely a medICal. school. 

5702. Would you pomt to that as one whlch 
18 workmg well 1-I am not mtlmately ac'luBll1ted 
WIth the condItion of thmg& there 

5703. Then we should have Owens' Colle~e, 
Queen's College, Kmg's College, and U DIverSitY' 
College; do YOIl know of 8ny others ?-I think 
not. 

5704 Cha.rman] Is It the case that chemical 
lUstrucUon IS gtven to all the students at Owelll' 
College ?-Certaiuly not to aU, but to tbe ma
jonty 

5705. Is 1t the case that an examination in 
chem18try forms any part of the formal or ill.
formal entrance exammatJ.on ?-It does not nec.lif. 
sartly do so. but It forms part of the matncuiauo4 
exammatlon 8t the UDlverslty of London. '~ 

5706. You have spoken of the German Uni 
versttles, but you Lave not spoken of the Germ 
PolytechnIC Schools; are you a\\ are tbat m th08~ 
schools puplls are admitted who have not passed 
the ab.tuMenten e.,amen, or departure exalDlnaJ 
tIon 1-1 am aware of that. ~ 

5707 • Would you not draw 8 cbatinctIon bel 
tween the preparation wruch should be given tI; 
persous mtendmg to devote themselves to ml 
dustry and those who were to become teacher~l' 
-I thmk so, deCIdedly. 

6708 WIth regard to the hberal profemoD 
exannnatlOn wruch you 8U~gested, would you m' 
clude mechamcal engtneenng among the hbetal 
ptofesslons ?-I thmk 80. 

5709. Do you trunk It would be pOSSible, under 
eXIBung CIrcumstances, to demand Of a mechamcal 
engroeer that before he entered on actual bun. 
ness he should pase an eltammatlon. to be laid 
down by 80me COD,Jpetent authonty 7-1 do; 8!l 
exannnatlcn showm~ that he had passed througj 
the ordmary sChool mstmctlon. 

5710. In that ordmary schoollDstruction woul 
you demand anythmg more thaIl elementary in~ 
strnctIon In the case of a mechantcal engtneer ? 
I should demand nothmg more thaIl eleml'ntar 
matructlon. 

5711. You would demand that no man should 
be the propnetor or conductor of a mechamcal 
engmeenng estabhshment unless he could show 
thtit he had receIved competent elementary iu-

struetlon ?-Certamly. i 5712 Would you demand the BBlDe of a manu 
factunng chemISt ?-Yes 

5713. Would you go as far as to say that n 
man should practlae as a manufacturing ehemIB 
unless he had received elementary matruetlon 
-I do not know that I could say that, but 
trunk 1t would be very advisable that matructi~ 
should be made compulsory for the lower clasaes.. 

5714. But you would not mstat upon any 
exammatlon m science before B man should be 
allowed to produce machtnes, or alkaites, or 
cahcoes?-No, certlunly not. 

5715. Now, as to the conduct ofuumng oper· 
atlons, would you consuler It destrable that those 
-),,, ),..iI ,.I".~,,,. of the men nnderground should 
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be prepared to prove that they possessed a cer
tam amount of sclentdie knowledge?-Certmnly, 
1 thmk that would be verrImportant; the amount 
of Ignolance amongst .the mmers, and espeCIally 
the eoal miners In the LancashIre dIStrIct, i. what 
1 may cal! awful. 

5716. Do you consIder that so Important a 
pomt that the natIOn has s. rIght to 10BlSt On the 
possessIon of a certam s.mount of knowledge by 
such men 1-1 thmk so, 1 mean the foremen s.nd 
the overlooker class m mmes, Fersons who from 
theIr pOSItion hold the hves 0 theIr fellows in 
theIr hands 

5717. Mr Potter ] Would you submIt the pro
prietors to such an exammatlon as you speak of? 
-I thmk It IS even more necessary that they 
should be educated than thaJ;.the men should be 
educated. 
~ 5718. C'.azrma,,] The persons hav10g the 

IWtual conduct of certaIn operatIons are the per
sons whvm you would submI1Ho s. compulsory 
exammatIon, 18 that so, for example, that those 
who oonduct mlU10g operations should be re
q wred to pass a prevIous ~xammatlon lU SCIence, 
varymg in ItS degree accordmg to the responsI
bIlIty to be assumed by the person?-I do not 
know whether I should put It m the form of s.n 
exammatIon, but that lU some ws.y the 1Ostruo
tlOn should be secured, 1 thmk. 

5719 11k. RazZe!J.l Would you say that In 
certaIn cases a certl/fcate of competency mIght 
be 1equl1ed from those who were worklOg m 
mmes !IS overlookers ?-QUlte so, s.nd 1 would 
add, Just as it IS done In the medIcal professIon 

5720. Mr .deland.] Would you not be m
clmed to draw a d,stInctIon between persons 
conductIng bUSIness for theIr own profit, and 
persons entrusted WIth pubhc or offiCIal respon
Slblhty affectIng other persons, and would you not 
say that m the latter case Parliament mIght have 
a clear duty to dtscharge whIch ml.ght not be so 
clear In the other cases 1_ Yes, In the case of G 0-

vernment IDspectors, and sO on. 
5721. Supposmg such a regulatIon were laId 

down by Parhament, do you not thmk that would 
go a lon~ way to raIse thE! whole Btandard of 
public oplDlOn on sClentIfio matters m England? 
-Yes 

5722. You would say that In such cases as 
hospitals s.nd poorhouses, for example, no man 
should be allowed to Derform dutIes on the d,S
charge of which the happiness of h18 fellow-crea
tures depended, WIthout a competent knowledge 
of certaIn facts ?-1 th1llk so, certamly. 

5723 Cha.rman.l You have stated that you 
have at Owens' CoUege everung classes, attended 
by a great number of pupils; WIth regard to 
chemIstry, have those pupIls access to the labo-. 
ratory for laboratory practlce ?-I have & prac
tICal class In the everung for laboratory practlce, 
so that my ~answer must De yes. 

5724. What are the fees ?-F1ve guineas for 
40 demonstratIons, and that mcludes the cost 
of all materials. 

5725. Are .uoell matenals proVlded by your
selfP-Yes, by myself and by the college Jomtly. 

5726. Are those five gumeas remuneratIve~
Yes, that 18 to say, the expense 18 covered bI the 
five gUlDeas; the cost of the matenals, and the 
cost of the Instructlon also. 

5727. Would that mclude 'Wear and tear?_ 
That Includes wear and tear. 

5728. Mr. Acland.] But does It not presume 
the eXIstence of good apparatusP-Yes. of a 
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certam portIOn, though some of the apparatus 
may also be found as well for that sum 

5729 ChaIrman] Have you at Owens' Col
lege any exammatlon dunng the courses for 
those who do not go up for the exammatlon at 
the Uruverslty of London ?-We have our class 
examlnatJoDs, and mme is gOlng on now 

5730 ExammatIons conducted by the profes
sors themselves?-Yes 

5731 There IS no hoard of exammers?-No 
board of exammers. 

5732 You have stated you con81der that 
Owens College, and 81mIlar Institutions, would 
be entitled to natIOnal aId, but why would you 
say that they should be entitled to national aId 
rather than to mUDlclpal aId 1_0nly becs.use 1 do 
not think that such muruclpal aId coo be got. 1 
do not beheve m mUDlclpal aId 

5733 Your reason for askmg for natIonal aid 
is, that you thmk It 18 the ouly practIcs.ble mode 
of carrymg out your operatIons to the extent to 
whIch you thmk they ought to be carrIed out 1-
Certamly 

5734 But that answer you would lImIt pro
bably to the present tIme ?-To the present 
tIme • 

5735 Do you thInk that there are any mwca
tlOns that local mterest In sCIentIfic colleges, for 
instance, m Owens' College, IS very much on the 
Increase 1_1 belIeve It IS. -

5736 But probably you would not despaIr of 
seemg the time when a rate mIght be accept
able to s. oommumty hke that of Ms.nchester, for 
the purpose of proVlwng- SCIentIfic mstructIon ~ 
-1 thmk It is pOSSIble that such a good tIme may 
come 

5737 You spoke of certIfied masters conduct
mg SCIence classes, are you aware that the Go
vernment have Wlthm the last "yeal or two 
dIspensed With certIficates fOl' the masters ?7'"1 
am aware tha~ there has been some relaxatIon In 

the :rule. 
5738 Do you thlDk It IS desn able that the 

same standard should be adopted for the masters 
and the pupIls In the Government sCIence classes? 
-1 do not..feel competent to give an oplwon upon 
that subject, but I thInk the, hIgher you fix the 
standard of examInation for the masters the better, 
and 1 should look forward to the tIme when the 
examInatIon for the sCIence masters should be 
very much Increased In amount. 

5739 The present tendency bemg, as you 
know, in the OppOSIte dtrectlon ?-Yes. 

5740. You are acquaInted, 1 presume, With 
the resulta wruch have been obtalDed In sCIence 
classes m LancashIre ?-I am. 

5741 Do you consIder that the operations or 
the SCIence and Art DepartJnent In LancashIre 
are reall:y exercwng a beneficwlDfluence on the 
SCIentIfic mstructlon In that neIghbourhood ?-I 
am mcImed to thmk that they are, and 1 would 
take thIs opportumty of supplymg an omISSion 1 
made In the preVlous part of my eVldence, namely, 
to explaIn that In order to facilitate the passmg of 
a student who ~alDed a rugh pOSItIOn m the sCience 
and art examInation Into a sCIence coJlege, it 
would, I thInk,beadvisable to found more Queen's 
pnzes than now eXISt, and to admtt the holders of 
those pnzes not merely to mstltutlOns such as 
they now have &cceslt to, but to allow them to 
go to s.ny sCIence sohool, namIng certam ones 1Il 
partIcular, in the dtstrIct. 

5742. Wherever Government ald 18 gtven to II 
college for SClence, you 'Would make )t a conwtIon 

00 that 

Professor 
HE. 
BOIC06, 
F R.S 

18JUD8 
1868 



Professor 
H.B. 

Ru.eH, 
lr.a.a. 

181_ 
1868. 

J. ;Platt, 
ESq,M.P. 

290 

that the college should admtt pupilit wh& had 
passed through certaIn eou1'Be8 m cOlmexwn Wlth 
fuQ Government,. the adDllsslon of such pupIls 
bemg on lowe!.' tenus thag, U8\lal, or else alto
gether free 1-0n better terms than usual or else 
altogether fl ee-

5743. W JJ.h. rega.rd to the lectures to evening 
ela8Be8, would YOB conSlder It to be a. reasonable 
condltJon to be unposed by the Government, 
that. wherever a profes.sorslup was endowed, or 
partJally endowed by the Government, the pro
lessop shonld give eVili,:f lectures to worlung 
men J-I thmk so, I that aught fau-ly be 
made a conmtwn 

5744. Do you thmk that 1& a conmtIon whtch 
men of ItCtenee would gladly accept 1-1 can only 
say tbat we do It; we each of us do It one ~t 
a week durmg the wmter, voluntanly, we havmg 
:00 Government aId at all. 

5740.. Do you tbmk that the system of pay
ment 0n re.ulte 111 appl1ca.ble to the hIgher sCience 
colleges which y"u would WISh to see Introduceu 
:mto vanous 10cal1tles, slIInlar to Owens' College? 
....... 1 do not thmk It 18 sWliclent, and I tbmk the 
system of endowment 18 a much better system 
for such high class schools. 

5746. Do yon thmk 11; would be po~S1ble to 
.obtam professors for such lugh class ItChools w~ 
.out some endowmentP-I do not tbmklt would. 

5747 Returnmg for a moment to your fi)wn 
laboratory, let me a.sk ),ou If the practIce In that 

laboratory is techmcal ?-!tie to aeert-Bln extent; 
most of the young men who come to me, come 
knowmg nothmg of the subject, and J,a"" t<' go 
through all the ormnary routme of chelllluu 
work, WIth qua.lItatlve and quantJtauve luu,Iv.,S 
Many fathers come to me saYlD~, that they wI.I, 
the .. sons to be taught everything In their owv 
partJoulnr bUBlDeas 1 but I have to I'aply that m, 
duty 19 to teach the sCIence of cheml.try, first 11 

Its prulClples, and that afterw8.lds that they mU8 
w0rk out thetr own partlCul .... subject With llIe, I 

they hke j IJr that they may contmue It I\t thel 
own works, Just as they plea.se. 

5748 But do you thmk It IS pra~>tlcable, and de-
8Irable, that after It general course ofmstruetlOn 11\ 
chemIstry, spec18IInstructlon should be fPvcn In j 
laooratorlee lIke your own?-Y es; I thmk It II ! 
both practlcable and very desirable. , ! 

5749 WIth regard to the preparatIOn of the 
youtIls who com~ up to Owens' Collcere, I thmA: 
yon stated that an Improvement had of late talcen 
place ?-Yes. 

5750. Do you think that that 111 an indlcatlO~ 
of an improvement m the general scientlfic l~ i 
structlOn of' the neighbourhood, or that It a1'l8~ 
Simply from the faet of more being required b 
you 1-1 thmk it IS owmg to 6 general rise m tI 
character of the mstructlon gi ven in the schools 

5751. 10. fact, what you reqUIre is more eaad 
obtamed thllJ11t formerly WI18 ?-Yes 

JOHN PLATT, Esq., a Member of the: House; Eummed. 

5752. Chatrman] You are the Member for foreign machine makers IS les8 now than I hav1 
Oldham 1-1 am. ever known It. When I wa.s very young, i 

5753 I behave you a .. e the IMgest mechamicM 1'eoo11oot gomg over to the Contment, that wid 
eDgllleer iR the country 1-1 beheve so. in the year 1tl42; and I found in Belgium two df j 

5754 You employ some 5,llUO workpeople, do the largest engtneenng places then 10 eXIstence, 
YOIl not?-From 5,000 W 1,000 etther there or elsewhere, and one was specmlly 

5755 Mr. Bazley] I thmk you might have devoted to malung machmes slm1lar m character 
aiMed thati yo .. are the largest machIne engtneer to those which we make at the present day. 
111 the world 1-1 thtnk that 1& true. .Another one WI18 at Zuneb, and was specially 

5756 In eonductmg yonr extenBlve works; sevoted to making machmery for textue t'abl'lcs 
may I ask rI YOll .. VRrl' yourself of every p08sibre At that tlllle those were much 181'ger than anr' 
lDlpro'Oement: In the- constructIOn of your ma- such places as we had in England; bnt althong' 
emnes ?-Yes; that 18 a necemty of our exist- those estabhshmcnts were 80 large at that pcrlO~ , 
enee. they are now almost closed for that descnptlon of 
- 5757. Whether y&l1 mgllmte an unprovement, tn!lehmery, the competition of England haVi~ 
or whether your overlooker suggeetsan Improve- almost shut them up 
ment, or 1011 buy lID Improooement from the m- 5761. Are you subjected to muchformgn lllrac 
ventor, you stIll thmk It' yellt' duty to avad yonl'" foreign machIne maken being addIcted to cop 
self' as rapidly as plJ8sIble of web Imprllvement 1 mg your machmes, desi~s, or mvenuons 1· 
-UJldoubtedly. There is only one machme that. OCCors to m • 

5758 You have 'D9t only supplied' very ex- which is used 111 texttle mannfactures, that bears 
1:enS1ve mach.nery In our own Umted KlIlgdom, the lmprtnt of being invented on the ContInent~ 
Duf: yOll have been.., large exporter of machmety that is what is ealled the combtng machme, ana 
to v_ons parte Gf the wodd ?-The..:e 111 nO' IS ulred UI cotton and woollen mllUmactureli. 
known cIvlhsed' part of the world where poople the other mschinelf are eompJete copies, nCIthe 
111 my employment are n.n at thIS moment. more nor less than complete COpIes of Enghs 

5759. YOII han to compete WIth the engineera machmes I WIsh to make one exr.eptioD, WI 
and macbuWlts of Europe- and Amenea 1-We' regard to America, ".e are indebted to Amenc 
have to compete WIth all the world, ani m almost for a great llU\ny mventJons. It is the custo 
every ClOUI111ry There _ dutIes 1m' the ma- snd practice in England among our mac 
ohInery wbtck 1I'e mal<e I know hut cme excep- mali:e1'8 to purchase inventIons frOm the Ame~ 
twn, and I bC'l1e'fll', unfortunately, they sre gomg- cans, and adapt them to use m this country~ 
til put on a duty, that iff B_ ~ bUt 111- every fflIif.rterwardS tholfe very machInes are madd 
othell OOI1utry there are> dutles. In.Amenll& the here _d re-exported to Amenca, paying a con
datles are '/loW' very heavy 1 in BelgIUm they are- S1derable duty, and .still we- caa undersell the 
the hghtest.of .any.llemg about 10 per (lent. .' A:meneanlf in -tbe American market.. I do 1101 

0760. In recent y~ probably, the' eempe--_ know that I can do betteI: than f.o give you tbu 
titlon wrth foreIgD macilme mak_ may ha.ove m- iIlulfliratiolf In going-throngh the French Ex· 
craeed.?-I _ wIy fIIliT that. the competition qf biblfaon, I was witli one of the French tool 

, ~ makerI 



makers, Monsieur - ; fie _epf)in~ _t the 
tools and moohmes that they had manu1actnred, 
and whIch to the eye look extremely well; butthe 
remark 1 made to hIm was tIus, that they were 
all copIes, more or less, of Mr. WlntwOl'th's. I 
was rather tIckled WIth his reply He _d he 
Will! delIghted to find that I g_ illm the name 
of the WhItworth of France I Bald 1lhere _ a 
great dIfference between beIng the Wlutwort'h of 
England, who was an orlgmator, and the Wlut
worth of France,whoW1lo8 amerellO}lY"st; thema
crunes were really Dothml5 more« leaslthan COPIes. 

5762 .Are you aWlU'e tIlatthe<l0mbmg-lmWrune 
was not a spontaneous mveBliioD, but 1Ie81llted. 
from a pmze of 20,000 franCB bemg Cl>ft'erecl £Or 
the productIon .of nch a machme '-=l ..... 

5763 On ~ts mtroductloll mto tins tCoontly rt 
Will! greatly lnlpreved, ,.as ~t lWt ?-Yes, we 
may .. ay that the oompletIen of rt was m tbaa 
country1 it was a mel'll rade Idea at first. 

5764. JudgIng from yourexperlenee,lIVall. you 
kmdly say w bether yoa I!hmk ,our {Merne._d 
your workmen are as 'C0l1lpeteu.t 1D J'our -great 
engineenng estabhshmems as the foremen ia any 
enlPneenng estabhshments _ the ContinenJt'WJtb. 
""hulh yOll ve ooquaim.ed 1-1 shollld he ashametl 
almost, m one sense, to anewer lhe qnestaon. 
becanse Be many of the large engmeenng esta.
blIshments 8n the Continent _ 8llpenntended 
tly EnglIshmen or Scotehmen, I!G tba.t there IS DB 
OGJOpll4'lSGU between them. 

6'165.. You reSlde m the 'IIeIghbaurho&d of 
Manchester, de you not 1-1 do. 

5766. You lU'e a member.of the Maotihester 
Chamber of Commerce, 1 hehevelL-I am. 

5767. Probably you remember that, 10 Septem
ber last, the :Manchester Chamber 'Of Commerce 
had a communicatlon from the Rouell Chamb~ 
Df Commerce 1-1 do. 

6768. Will. you faV«lur the Comulltteewllth the 
precIse terms of the cIilIIlIIlUBlcatloll?-1 thmk 
the first letter was on the 18th of September 
1867,-" To the PreSIdent ef the Manchester 
Chamber of Commerce -Would YOll be Be irmd 
6S to mform us If trade In ,_ 0011lltry ~8 <lUffel'
iug eqUlllly to 'bhe deplorable .extent of wlueh W.jl 

have to report It here.-S.gne4 by the PresIdent 
of the Rouen Chamher.» Thea the eply was 
dated Manchester, October the 10th, 1867, that 
trade was depressed 10 England, 1IoIId we added, 
fit At the present tune, wheD It is our hoast m 
-cultl'vate the arts of peaceful. lOdWltry. we have 
the spectaole of great nations engled 111 .. waste
ful expenditure, and the peace ol urope .J6Op&l'
dlsed for no more substantial rolll!Oft than the 
.aattsfactlol1 of :national vanity.. The time has 
passed when warhke aggresSlOIl can addanytrung 
to natlOnal greatness, TrUll patrWCasm ,.",11 seek 
n.ther to multiply the means of human happmesa, 
and by mcreasmg the reao_ of productlve 
industry, brmg about that eommumty of natiODll 
which would form the strongest hUrler I\g&lnst 
ilie waste and cievastation of war." 

.li769. Are you awa.re whether that reply was 
at all reoelved 'Hth sattsfuetlOn In France P--I 

,.am Ilold that 1'1; was not, and that thera 'Was a 
prohibition afterwards that they were not to have 
Ally commnmoaoon With the chamber in coosa
quenea, I suppose, of the elluSUNl te war. &lUi 
that WlI8 very natural I tJoink. 
, 5770. And the French Government ha\lle 
interfered. to prevent eum1ar oommUutcatl0R8 
-between the Chambers ef Comtn_ of Rouea 
and Manchester P-Y es. 

• 0.72. 

291 

5'1'11. 'Now, I believe ihe 'Manohested~hamber 
of Commerce has had another commumcatloD 
from a Chamber of Commerce m France 1n the 
present yeai', seekmg mformatIon cennected W1th 
the mdl!lstry of Manchesterf-Yes, a letter was 
sent foom the Amtens Chamber fIJf Commerce to 
the Manchester Chamber 'Of Commerce, to he 
mformed of the best dyers and fiOlshers 'C1f cotton 
Rivets,t0 which a frank reply was retarned, _d 

.the Amrens Chamber further stated the mten
ilion of the manufacturers at AnneB9 *0 send 
goods for dyelOg .and fimslung on true OOuntry4 
it 'lS genemlly well knmm thst a <certaIn dye 
was mvented ill th18 1l0000try winch W&II specially 
adayted for 'VeI:v;elis, 1 beheve we may .... y that 
almost Iflte monopoly of that as _'II' WIth tins 
country. I forget -the same of :the Ul"f\eUCor, but 
it 4S an Enghsh mven.1non mltil a most JlllDportant 
inventIon, and It has secured to this country the 
monopoly ef those beauOful vel...ets that are 1Il0W 

1W«m etrery dill}". it m 11.ppbcable 10 SIlk ilia well 
u ,ootlml 'l'eLve1Js 

.5l'72..:F.ram yev business Iknowledge. _d 
mom your pemtxm in the alfllnehester.cBamhelr 
of CmnmeMe, are y..a aware of a,,~ which 
l!ends flo preve the wfenonty of &gland as .. 
lXla1UIfacturing cmmtry oompared IWlt1t Fl'ance P 
-The only thIng that I know ab011lt lIlhst eu.bJect 
is thllt 1 have,.eaD. ill great B1I1IIber of eporte m. 
papers, .and If 1 IwiI Bot read those reports I 
sh.ould have .been perfectly1llitotmded at the ques
bon. hei.og Wed me, beeauso I am Dot aware fA: 
_ythmg, exeept a speeu1l _ufac~ IOf tlllk. 
lIIrhere the Freooh at aIL oome near to .. s. 

a773. Han the reperts 10 wbw10 yoa ave 
refetll'eci heen mjunollS t.o the _gmeel'lng and 
manufacturmg credIt ef England. :havmg had the 
ei'eet in seme eases of preventwg .... de~s bemg 
seat to tlus count.ry?-They 'Would hav.e had a 
'very senous ,effellt If <!.he pubh4 had not been 
10etter mfermed by those fie wrote.on tha.t Buh
j act. lhe .letter of Dr.. !,yOIl l'layfaar was tloe 
'(!ornmeaeement of it,. J: behe.-e, anol all the papers 
followed 8rut; I >do not belIeWl there was &ll1-
thmg that could. be substantiated m that letter. 
at WaI! ill mere upe of s,peach of a person who 
knew nothmg of <what he was wntlng about. 

5774. O. the whole, you OGOOel'Ve that France 
IS in advance of ether mamUact1ll'lD-R _~~trle8 m 
:Europe, filo yoa not ?-N 0, I IllwIk.Del,glum 1B far 
4Jl advance fJf Fraace. 

• 577$. How do we stand m relatIOn to Belgllun/? 
-That country .a nearest tit EBgland of any 
.country that 1 know 

5776. Have you been i!Ilbjected to auy .. ystem 
Df eopymg or IllllllltlOn. aa BelgIum 1-As far as 
IDly trade goes, BelgIUm find .. It to thell.' adVaD
tage to -come te thIS country for thell.' maclunery. 
'CtIusequently -there 18 ne DeceS81.ty for that copy
.ngos It IS better for them to come &ml huy It m 
EnglaBd, and. pay the carnage and oilier elli
peneea, than to purchase the macluncs m th.ell.' 
't)wn oountry • 

5777. You have probahly arrived at the OOD
-cIUSlDn that the sclcntWo mstrnctlon gIven m 
France and on the ConJ:ancnt IS Dot prOductlve 
..,f anythmg that 18 lDJunous to EnglIsh mdustry 1 
I am not aware myself of anypal1acuLu ementliic 

-=strnctlon that IS gtveD. JJl FJ'aIlco that gives 
,tAem .. &uperionty In any way ever thIs countr:r. 
III the nrst place, I d." -t,. as a rule" boheve m 
that IIOleUtIfio mstrnctloo in FraDCB. 

5778. Mr • ..4cltmd.] Do. you DQt lIeheve it 
_ists ?-No; what I meall .IS, that It is Bot 10 
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general in France all in Germany, that is what I 
mea.n, I am speakmg DOW of France alone, and 
not Germany. 

5779. To what SClenttJic mstruCtiOD are you 
now ;referrmg as Dot eXletmg ?-The SClentlfio 
inetructIon wluch :Mr. Bazley alluded to, I do 
not tlunk eXLSts 1U France 1U connectIon wlth en
gmeerlDg 

5780. :Mr. Al'Lagan.] You made a statement, 
I thmk, that there were certaUl. machIne manu-. 
factunng estabhshments eXlStlng in 1842, whIch 
do not eXist now 1-That IS SO. 

5781. Are you not aware of any estabhshments 
of the same class slUce the exhncbon of those 
of whIch you have spoken ?~I am not aware of 
any SInce then. I kDOW that the mRclunes that 
wele made ... t those eetabhslunents are now made 
in thIS country; lD fact they are made by my
self. 

5782. :Mr. Powell] By what means do those 
who are employed in your works generally get 
the sClentlfic knowledge whIch 18 necessary for 
them ?-I wonld rather answer the questlOn by 
statlUg what I have found It neceS6ary to do lD 
my own place, where I consldel' a defiCIency to 
eXISt Now I do not, in the first place, beheve 111 

the sClentIiic mstructlon of our people 110 far; I 
behove that the SCIence that they hilve got 18 

what IS termed practIcal SOIenee, that is to say, 
a know ledge of the construcbon ot machmes, 
'WIthout undersr_dmg the theory of maelunes. 
We have s.ttamed In thIS country practIcal know
ledge through a. long senes of years Our &It>
zans and masters hs.ve attamed a profiCIency lD 

the maDlpuls.hon of matenals that does not per
haps eXlst anywhere else. But the hme IS 
eommg, and has 'COme, when it IS necessary that 
workmen should be acq.\J&lUted With the sCience 
m mechaUlcs, as well as Its pracllcal1lSe 

5783 Oha.rman.1 When you say workmen, 
do you mean mere artIzans, or do you speak 'Of 
Impenor workmen, {olemen, or managers?-I 
used the word adVlEfedly, because s.11 our fore.
lnen, and so on, spring from the workmen ~ you 
begm with a workms.n, s.nd .f he IS supenor IU 
the mlLlUpulatlon at what he is dOlng, s.nd shows 
generalmtelhgence, he IS then promoted to the 
'posItion of a foreman I but although he 18 so, he 
IS very lIttle better mstructed than the workman 
who IS placed under hIm In sClell!J.fic matters. 
If we send a com'phcated pIece of machInery to 
Egypt, or to IndIa, fot Instance, we have to send 
IJ, mSI!I out Wlth It to erect thalt machme; but If 
anythmg goes wrong With It, Ill' any s.lteratlon is 
'!Ileeessary ID that mach me, lD coll.s$quence of the 
peculia.\' posItIon of the country, or the wants of 

( -the people, it becomes 11/ question of 8(lience to 
\-.et the maclune put nght; s.nd then you find 

,&1:0 at, notwithstandmg all the abIlIty whIch your 
~'~klOen have In the erection and con&tructJon 
- wh-;;'i'achmery, they are seriously defiCIent In 

these. IS requiBlte for excepl10nal things lIke 
"the conu~fter 0. great many yeaN experIence m 
'Of tlus kulet of my own bnsmess, my observatIon 
me first to ~ of defiCIency in my wotkmen mdnced 
-ecu!nce and !I'm my attentIon to the-f111es!J.on ?f 
it sulely in 01'4 schools m my own town. I did 
'1ln opportnmty,f;t ths.t these IIrtJZmlS should have 
'selveslf they feP. tbe evenmgofllDprovmg them
'happy to say that i.. ihsposed to do It; and I am 
contmually to leave ~eat many of them who had 

"i!a.w theIr own deficien~ngland '\lnd ~o else,!here, 
EiiO'land, and 'iihoofed aJ upon their retlH'mng to 

., anXiety to obtam the 
.' I 

scientIfic inetruction placed at their dIBJ.lOsal 
through thIS SCIence a.nd Art School. 

0784. Mr. POlDell) Your answer results in 
thIs, that although theJr pl'8c!J.cal knowledge 
eufliced for certam purposes, and bas suffioed up 
to thiS tune, the tlDle has now anlved 1\hen 
more sCIence should he lDlngled With that pmo
tIoal knowledge ?-That 18 it. 

5785. Can you give the Committee a dCBOl'lI' 

tIon of the school wluch you have Just referred 
to 1-1 have before me a syllabus of the etudIe8, 
1U the first place, the mRllteI' IS a oml eng-Ill eel', 
and a certIfied teacher of the SOIence and Art 
DepartInent at South Kensmgton; what he 
teaches IS practical ~eometrf' both plane lind 
sohd; secondly, machine dlawlDg; thmlly, bUild. 
Ingconstruct!on; fourthly, theoretIcal mechllnIcs; 
anil fifthly, apphed mechanics; then we have 
other masters not connected WIth the SCience 
and Art Schools, but In connection with the 
Lyceum; the Lyceum hilS been establIShed man,. 
years, It WIIS founded by my late brother, an] 
has been followed up by me for sOlOe years 

6786. Could you gIve the Committee a shor 
outlme of what IS done in the Lyceum, BO thaI 
they may see the whole system ?-The Lyceun 
may be looked upon RI reall;r a school tor till 
pnmary education of adults, It 18 a meehltDlCl 
mstltute; the master IS an M A., and he teache 
geometry, algebIIt, and tngonometery; then w 
have chemistry, languages, and 80 on, It is who 
lOay be called an elementary 8chool for adults. 

5781. Can you gl'lte the number of the atteno 
ants, first, at yonr school of SOlence and art, an 
secondly, at yout' Lyceum 1-

.-II 
5788 Do you find that the workmg peoPll 

are, 10 any numbers, <Ieslrous of galDlDg mfor 
matIon of It high class at those IDstJtutlOns 1-
do I have been very gratIfied IOdeed by tht 
results of those mstltutlOns. The workpeople 
find It IS s.bsolutely necessary to gam thiS 1Ofor
lns.tJon of a hIgh class, If they are to attllm any 
pOSItion In lIfe. Suppose I want to send a per
Bon out to India, Egypt, or RUSSIa, I select those 
who have taken a certaIn rauk 10 the examlDah3 
and who Ilre beSIdes engaged in the pamcul 
hraneh of bUillness in wInen the person is r 
quired to _go ont. ' I 

6789. Your foremen are selected from th/ 
workpeople who show promtse of excellencE! 
rather 'than from a class speCIally educated III 
foremen1-1 am most strongly of 0P"1l0ll' tha 
'the best foremen '11"111 always be found to' rllli 
from the ranks, and I am certam of It. 

5190 Do YOI1 find that the conihhon of pri 
mary edncatlOn amon~ your workpeople is a DIU 
ner to theIr gRllllOg Ingher sclenhhC lnformatlon 
-I am sorry to 91>y that the state of pnmnr 
education is It great drawback. W"nen thoE 
people go s.broad, we find that, In correspondm 
WIth them for example, there is great ddneult, 
but wlthm the last few yeal'll there has been 
marked progress, and there 18 some prospect c 
fut ddnculty being got Oler. 

5191. DO' you observe a great desire aD t1 
part of the parents to edueate their children p
-I am afraId 1 cannot say very much in fs.vour, 
the parents, but I thmk the next few years w 
do something towards era<hcatwg ignorance fron 
"the workshops; the extenSlOD of the Factory Ac 
and of the Labour Ree:ulahoD Act will accom 
pbsh very much of wliat we want done in th 
towns. I' l 
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, 5792. Mr. Lowther.' You employ a very large 
number of people?-'fes 

5793. When they come to you to be engaged, 
do you mquire lUtO the educatIOn they have re~ 
cillved ?-No. 

5794 You ask for no kmd of certIficate?
No, but I may lUform you what I dId myself. 
I established schools lU my own place, and I have 
certified teachers, and all the boys that eome to 
my works up to 13 years of age, lD fact, u.p to 14 
years of age, 1 eeelYe two hours' lUstructlon per 
day lU school, for whICh I make no reductIon 
from theIr wages, and 1 may mentlOu a most 
jlUrIOUS t1nng "h,ch occurred, as an lllustration 
of the neceSSIty for compulsory educatIon, tIll I 
gave the master the power of reportIng a boy, 
aud dlscharglng h,m for non-attendance at scnool 
(even though he mtght receIve the lllStruction 
glatultously, WIthout deductIon from rus wages), 
we could not get regular attendance at school, 
and afterwards, when the master reported to the 
foremen lU the dIfferent departInents that certam 
boys had Deglected to attend school, and the fore~ 
JDeli..sent these boys away, we found we were able 
j;o secure the most regular attendance. The first 
state of thlDgS only last~d a month, and we have 
.had no trQuble SlDCe. The parents dId not care 
abont that before, but when we dIscharged the 
boys, they ea)l16 WIth the most pitiOUS tales, cry
mg, and so on. ,AIl the parents seem to care 
about IS the wages of thell1 cluldren, and when 
they found they were stopped, they took good 
care that their chlldren went to school. 
I" 6795. SUppOSlDg you wele to say," I will 
engage no man lD my works who does not brmg 
a certIficate of havmg been at school, or ofhavlDg 
xerel'ved some education 11). SCIence "?-I should 
~a'y that that would be a most arbItrary thmg, he 
)l1lght be 1\ very useful and a very skllful wOlk-
man. ( j ", I 

" 5796 But might he not bnng a certIficl\te of 
h,S skul flOm the person In whose works he haGl 
beeu ? - The man's skill IS ascertamed by the re-
sult (If hlB WOl k , 
, 5797. If you wele ,to .IIay that you would not 
,~ake any wOlkmen who could not read and. write, 
and do some arIthmetlc, do you thmk that would 
l>~ a,feaslble plan ?-rI thInk not, and there IS no 
ne(leSslty for It, because after the .Act of Palha
!Dent of last year, some pnmary educatIon of that 
kmd IS compulsory. I look upon the exteDslOU 
of the FactOlY .Act as simply amountmg to com
pulsory educatIOn lD nll workshops, and I do not 
~hlDk the want of eduQatlon of wruch we have 
been complalDmg oan eXIst In future. 

,5798. Ch •• rman.] W,th regard to the pre
lienee of Englishmen and Scotchmen In macrune 
establishments ou the ContlUent, I suppose that 
'I'Ihat you mtended to state WI\S rather thiS, that 
many of the large engmeenng estabhshments On 
the Conhnent bad been founded by Enghshmen 
,or SClltohmcn ?-Yes. 
• 679\1. But you ar", of course aware that there 
QI'Q Dlany el>tenslve establishments, and probably 
some of the mos~ extenSIve In the world, wruch 
are oonducted on the ContInent by natives of the 
countl'les In willch they eXll\t ?-Yes, but 1 thmk 
,that Ill,a. very _great many cases you WIll find 
that they have EnglISh Rnd Scotch foremen. 
" 5800 Take for example the estabhHhment of 
loleqara J3orsig. of Berhn., and the estabbshment 
.ot Messrs. KeSsler. In Stuttgardt, you are awa.re 
that they are conducteGl eJl.tJ.rely, by natJ.v6s1 
-Yes 
",I Q.7~ •• 

5801. In France, you would not name Clenzot 
as one of those in whIch En~IISh sl1permtendence 
eXISts 1-1 suppose Creuz~t IS of French orlgm. 

5802 W,th regard to one of yout replres, that 
'You dld not beheve that sCIentrfic. mstructIon 
ensted lD Franoe, 1 suppose you referred more 
espeCIally to the workmen?-Yes, and I pur
posely'eXcluded Germany. 

5803. But you spoke of the workmen rather 
• than of tne managers ?-Yes 

5804. Would you eay that one dlstmctIon 
among others, between thIS country and France, 
IS tins, that you draw your foremen and managers 
almost exclUSIvely from your workmen, whereas 
m France the managers, at all events, and many 
of the foremen, are educated 1D schools ?-I must 
_,. ~ M 4U! regardtl the managers and some 
of the foremen In FIance, I WIsh to speak WIth 
all respect about them, because I nm m dally 
commuwcatton WIth them, but I have not found, 
as 1 have alr-eady stated, that speCial sCIentrfi6 
knowlege among them whICh would wurant me 
m saymg that they seem to me more, educated 
than the Enghshmen of the same class. 

5805. They are, howevelJ speCIally educate4 
m schools ?-Yea, the general educatIon IS be~ter 
no doubt, than lD our country, 

5806. They have receIved a theoretical edu~ 
tIon III schools ?-N 0 doubt, to a large extent 
they have adopted the BClence ,classes, system~ 
and they are teacrung chemIstry and engmeermg 
more than they have been taught In our schools •• 

5807. 1 am endeavourmg only to rustlDgUISh 
between the tWQ systemsl you would I suppose 
say that our practIcal knowledge has, untIl re
cently, been much greater than theirS ?-Y es , 

5808. But you "Iii:! IIdDllt, that their practIcnl 
experIence has very much Increased of late?_ 
Yes, no doubt the world IS advancmg, but 1 do 
not thmk their 'practical l<:nowledge has increased 
lD a greater I ano than our own. , 

5809. You do not admIt that the practIcal 
expenence of the French and Germans has re
cently lDcreaBed In greater proportlou than that 
of the Enghsh ?-I do not adDllt that., 

5810, But apart from any questIon of su~ 
peflorlty or Jnfe""mty, yOU; YOUlself have foun4 
It desuable to estabhsh cIa.sses at Oldham for 
SCIence InstructiOn ?-Yes. I 

0811. And I behevp you have also contrtbuteci 
vel y hberally to the endowment of a professoj.'.~ 
ShIp of CIVIl engmeerlng at Owens' College. Man
chester 1-Yes I I must t!Ily that as far as my 
own expenence goes, I fully endorse everythIng 
that IS necessary to be done lD the way of teach,. 
lUg our people 1D the manufacturmg towns, both 
lD sCience and art, but more especlnlly in SOIenol\. 
;My own ldea 18 tru~, that llil thIS 8chool wmch I 
hll..ve estabhshed at Oldham, and others wruch 
a.reo benig estabhshed In Sheffield, Leeds, and BO 
on, sCIentIfic mstructIOn sh9uld be given, and 
that If Owens' College was made a eollege fQr the 
south of Lancaslure, embracmg t):rose towns, the 
)Ilore advanced students that attend our evewng 
classes should, after attalwng a cartan) Joc~ 
pnze, be draughted IIff t<J. Owen&' College a.t 
,Manchester, and there ,receive hIgher mstructlolil, 
and that some local or lithe" funds should bl! 
devoted for their mamtenanee, and the -expenees 
,mcldentai to theu gOlDg to college. I am most 
,deCIdedly of opmlon that It IS deSIrable that these 
eolleges should be SItUa.ted lD the ceutres of manu.
facturIng dIstriCts. Our artIzan class IS the class 
that we must rely upon fo~ our mapufacture, b4!-
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cause they have got the practice, and it ie an 
every day tlnng Wlth them to do the work; bot 
if we (laD follow np that practlce by scientdie 
instntcllou, first, in local BOhools, and then in a 
more advanced de~ at local colleges hkll 
O_ns< College, which weold embrace a popul ... 
tlOl1 of three quarters of a lllJllion, wlthm a 'l'R.lius 
of about 12 mues rouI)tt Manchester, I 'thmk 
we should have gone a long way towal'ds 1Ittl\io
ing the result we are aimmg at. 

5812. Do ,..,U 1Ipprove <of the founilll'tions 
wluch Irave .--utly been '8IItsbllahed 'by the 
SCIence .. lId Art Department of 25 L eoob, to be 
Buppl«mented by a 81nn1ar gnmt from the locali-
1aes 1-Yea, I: em quite prepared myself te rote 
mcNa8ed money to South Kensington ~ takinz my 
own -school, the Commitllee must not ilUP]!IOse it 
III aelf_pportmg The ealary of the science 
1eBCher is eupplemented by paymeute OOD l'eI!Ulte. 
Although we 41ave ealy been estsbrlShed lIome 
f~ "eaTa, '!.he .first,-ear was &boot 80 L, and fM' 
die last twe yean! lIe 11116 received fNm paymellt 
mt .,ewlts eomethmg hke 1501 'Pel' annum. 

5813. W 0'D1d yen 1I&Y, then, IIpeaIung a. '" 
~eaI zrum. JIlba.t dlbe money !lpent by !he Go
IRI'IIDumt 4IpGB the Oldbam !School "W1I8 -money 
well 131d out, 10 tIlIl _omical .een1!e,..nth ro
fe_oe 1;0 the llrogree&.<if industry in the 1IlI'Iion 
Gt I.llI'ge 1-Yes; it is illl very well to 1aak 14 
P_OlllS doomg it ali wt of oflteir -0_ }lockets, lmt 
lWidtont u:he .... d of 'file G&Vfl'Ilment I do 'IlO'I 
tIuDk ""0 eould have !brought the 1!choo1 to the 
Iitate.of eifimency it 111 m. 

S814. r ... «msider your BeBool to l,e,efficl1ent 
sod '4lX'bremelY'llsefal W the locabty?-There it! 
no question .bout lits 'Ilsofulnees. 
~815. That was <me of the points whicR you 

'W"eI'e -tlesirouB to impresa on ~e OomUl1ttee, aD4 
lita1le is "ellT1mdeBCe1'-Yes 

';8111. For the edUll&Netl of engineers ani ma
chlDlSts, what are the 8Clentme wbject1! to which 
,._ w01lld IIttacIt <the greatest lD1portooce ?--Aa 
.fer u regard& "IIhe -engineer, I think it ;s -ab_ 
lutely fieCeseaty that he ehoutd 1eam te draw; 
that he ahooid understand iIlClt only meenanical 
1il'Bwmg, Ibut also sketching and demgDlDg; and 
he ought to be a-good mathematiCIan 

581 'l You tlnnk he ought to have II fmr know
led~e of elementsry mathemat>es?-Yey; then, 
agaIn, tf'1011' tak .. the steam engiue. it is a11 very 
-well to say that all arn1l8D. -eould eonstTuct « 
-erect a !Iteam engme, but It is 1Ilso neoe~l1" ibat 
he should know eometlung of the BCIellCe of eream. 
Wrlll regard te mathematics, I should uy 'he 
'Ought to know 1\8 muoh 118 be ceuld well atttUn 
'to; certainl1' De should go 118 far JIlB algp.hla; 
0Ul' b.oy~ at Oldham are "'ery elever at algebra. 

6618 Y_ would _peet such men to have a 
fair knewledge ofpmctleal. geometl'y~.Yea. 

6819. Mr. Aeland 1 Trig.onometry P-1" e!l. 
51>20 Mathemmc&l "1llechanies, -of _reo jL. 

Yes. 
5821 t'As ...... art.] SUDsiwnry to your "ll'erk 'lIB 

.a mechanical englOeer, you "'''0 alee a manuf1lCo 
<turer of iron, I belreve ?-Yeti. 

5822. Ie it not the case that in that manufae
¢me 'Very grellt imprIWl!Jllents have recently bets 
'Ulalle'l'-You. may .,. fhat _e of the greatest 
.m.pl'o.ements ever .m.ee the inftlltiou. of tlle bet 
~List 1las J!ecentl,. \>een made, ille lmprovemt"ll'f, 
1l8:Dle1y. -whieb has 'been inaugurated in a-great 
"'IlIeUUl'8 by 1\11'. Beesemer. 11111' Bessemer .... as 
not exactly 'What ),ou may term a f!'IIetieal mm 

"'J08ker, '&lid. the fset tends ID elww w1lat men« 

solenee may do, even though the:r have httle .or 
no practlce. H 0 was a mao of amence, "ho had 
.. kiIowledge of chemistry, and In hl8 own httla 
worksh.oP .he produced one of the greatest un
provements of modern bmes, an impnwcment 
which is nkely to lead to the most imporbmt re
sults In the manufacturing !1f' iron 

5823. Yon would say, thea, that a eClentUic 
know1ege of metallu~y WB.II of great Importance 
~ manufacturers of tron 1'- Tliere 18 uo l).ue8-
fion .b.out it It is neceFSIIry to the engineer 
that be Ehould knew <something of the Dature of 
the non be i. using, an" he could not P08Se1!B dlat 
knowledge without a knowledge of chemlstry. 
So 'SBtI&fiea was I of the nOOel!81ty' of that, that ! 
lent my.econd tIOn,wDols an1mgineer. to Berlm. 
where be Willi at eol1ege for three yean, and ebe
anstry "11'818 one of the i.mportAnt tlungs w hleh he 
had to study. t 

5824. Ton _t him. fe lJerHn because you pre
me4 the eCienWie eQl1C1ltion "WhIch h, WG'Uld get 
f&ere to 1m1' -w1lich he could obtain 10 tIuII 
cOlintTy1'-YeB. 

1ia25. How 'long is that ngo P-It is four yearl 
;nr:::.e left Borha; _08 'then be h&8 been id~ 

5826. Do }'\!JOIl 6ink it desirable that to th 
lugher «lenee ilcheels workshop. aboold be II 
tached1-Ne.l clo mit beliew in them at all. 

5827. 'Y Oft tlunk the time employed in them 
_ld 'be better employed in modyP-Yes, m1 
boy ia 'rerf mever, sad he looks upon them all 811 
haby hoUlleB. 

5828. M,. • .A~an.r] Do 7011 think ide at all 
important for ,. man who is to be 8 practIcal eBoo 
gineer IiJr 8 mechamieal e1\gmeer m after hfe, tba1 
before be gets 'lllllllcientane mstractlou he should 
have any F.1;-tkal e!<penenoe of the workshop I 
-I do 6mk it ill unportant l I Mwwed that pLu/ 
myself wltb my /IOU. I de not thmk a lad api 
preciates -the _lty of BClentmo inatruetiOJl 
till he hal! 'first had 8 lIttle pract1ce. 

5829 Then, when a Jad left Ichool, .,110 would 
give rum a httle tame 10 the work"hop, mterpo.e81l 
between the 'IlChoo11md hlB special sCientIfic 111-
etructlonP-Yea. l ... euld gIVe bun two years it 
the workab"P' 

5830 Chtei ..... an] Que reMon for that -weul, 
be, perhaps, that he would be l1nwil1mg, at .. 
more advaneeel age, to do ",Lilt 18 popularl, 
called pttllmg oft' JiI8Jseket?-Ycs; but I han 
'81Iothel' ftllSOD j he <loea not. see the absolute 
Dect'BSlty of 8Clentafie instructton tIll he has had 
a htde practical knowledge; after that the 
sCIence comes to him lIS II matter of reabty 

5831. Are you aware that in many of thE 
poIlyfechnic schools in Gennsn1 (he eot:Il'lIe wlucb ,flU reconunelld ie, in praetwe, adopted; that 1l 
to any, t1ut.t the yupile ge through a prehmi~ 
_u1'ae at the po1,teehnic schools, then enter 
.... or1<ebop. and sebsequentl finish thetr 8ClentIll 
educatIon In the pol"tec'nie sohooI81'- Ye. 
-with regard to theee IIChoole 011 the Continen 
the fault is the <S8lIIe, I tJunk, ae there would I 
in aDY TJe'II' country. Their .dlffiOl1lty ie, I thin14 I 
'that they camxot ~ the preetIce, l>ut In everJ 
iown anel vil1age IU Eugla.ud there is 8 ... orkeh~ 
'ffl 'l!eme kind. and the practtce whicb woald ~ 
got t'bne might afterwards buupplemented b 
IIClODtifiC instrnctKm. 

6832. Y 011 think that msrfacilttAee fer eombi 
iztg scieace WIth ]I.-aettee ... aulA be greater tit 
theee whleb eXJBt ~ the ConIiJleDt, pronded w 
had schools .of BCJeDCe 1-Y e8 j BChools of ~~~ 

Mab~ 
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cstabhshed m all our manufacturmg towns, sup": 
plemented by colleges In the various centres of 
Industry, would be the thmg that IS wanted At 
rresent we recelve very elfielellt supper! from 
South Kensmgton, but our dlfiiculty 18 to. get 
mlUlters I want a master nmv at my school, 
and I have wntten to Professor Rankme, In 
Glasgow, to ask hun to find ne one. 'Ye have 
very few good masters m Englandi, and we have 
to try to get them nom Scotland. If some 
system were adopted In the Datne of Iilormal 
colleges to brmg up malSters for SCIence, I thlnI. 
that would be one of the beat tlllngs the Govern.
ment could posslbly do 

583J. Taklllg tile Rmount to consISt eIther 
of salary alone, o~ of salary and fees. togethel1, 
"hat do you say would be a suffiCIent amount 
for the I emuneratlOn or a SCIence mastel' for 
such a school IUl yours? - I do not thInk yom. 
could get the right matt for less, than 250 t. a 
year 

5834 What are the fees paW. by ilie pupils m 
your SClence school?-We make a. dlstmctlOll. 
between the artlzans whom we allow to come m 
at half fee, and the non ... rtlZans, the fees are 
stated ln the syllabus. 

5835. You spoke o£ havmg one sClenoe master, 
who WIUl a clvll engmeer lind a fellow "f ilie Geo
logICal SocIety, I beheve, has he any aaslstant.? 
-None 

5836 And lt IS because yOUl classeS' are 111-

creasmg, and he finds .t ddhault to do all the 
wOlk, that you al e now lookmg for asalStanoe, 
I suppose?-No, It IS not that, but- because-he 
has got somethIng to do wInch. pays hIm. bette;; 
he has now got a pOSltion m the town ae au a.rchl
tect, which lS paymg hIm ml\lch bette» tham. 
teaohmg 

5837 But you think 250 l would command a 
man competent to glve elementary mstruetJ.on m 
sCience 10 artizans ?-I tIm.k, ilia.t 1Il the lowest 
sum you would have to pay, you could. not g" 
less ilian that 

6838 Mr • ..t1k, oyd.], Do you not fina. tImt yeur 
mode of selectmll foremen from the most prOIn:!ll
mg young men ln your estabhshment. fonnnng, 
as u; does, 0. kmd of system. o£ promotion nom 
the ranks, has a good effect on the morale of your 
estabhshment altogether ?-I tlllnk, no dGllbt, It 
has, N othmg conduces more to. the eIfiClCll&J' of 
the works than that It should. "beknown tIlat.8very 
boy m iliem has a chanoe to l'lSQ. 

5839 The fact iliat tl!e road to. l!1'omo:twl), IS 

open to all tile youths stimulates iliem. to unprove 
themselves m the pracucal part of ilielr bWll<
ness ?-Yes, but I have carned tru.t. funben )n 
my own works wltl!m ilie last S1x. montb.s 1 
have put the business on ilie hrmted system. !leo 
talDmg about iliree-fourthe m. m.y own. hande, 
80 that a mau may feel not only that he could get 
a better salary, but that he should feel iliathe 
might have a share III the works, and was a part 
of the llaoe to which he gave hlB serVIces, so 
satlsfie am I of ilie sounchiees of the prmCiple 
to whIch you refer iliat I oamed It to the extent 
before stated. 

, 6840 It 18 understood among the young men 
that It 1S a condttlon of ~romot10n iliat they must 
qualify themselves for It by taking sCience les
Bons?-Yes. 

5841 And ilie very fact of your calling atten
tion In that manner to the unportance of sClentafic 
teaclung has thIS effect, iliat ilie youn~ men will 
find 1t will pay them to devote a certain amount 

0.72 

oflabour to the attalmng of that knowledge 1_ 
Yes, and every day iliey find the advantage of 
lt by observmg that oiliere ane promoted 

6842 When iliey :find it will pay. they are 
anxIOUs to acqUIre thlll know lege ?- Yes, iliwt 18 
the great rule of bfe, no doubt. 

5843. Mr D,xon] Would you adVISe iliat the 
Government should give assistance to ilie eeta,. 
bhsbment and, mamtenanc& of science schools to 
a greater extent than l<1J haa lutherto. done?
I mamtaln that the. sClentlDe scheole ceuJd not be 
eontmued wlthout assistance from the State As 
a master manufacturer, emplOyIng 1II great many 
people, It 18 my Interest; to pay thIs money on 
pul pose to have my people educated IlL S'01enee; 
but, on the other hand. you will "clIY hkely find 
that iliat will not be the opmion @f a.11 tb e masters 
m Engla.nd O'enerally. So satisfied. am I, myself, 
of the deSirableness and Becess1ty of thiS metrne
twn UI SCIence, tht If Sonth KensmgtoUJ Ihd n&t 
give anytlung towards It, I sllOuld still keep up 
the school at my own, expenee. 

5844. But nnder presentclrcumetances, seeing 
that,. gellsrall.l' speakmg, manufactlllrensc have 
shown cnnslderable apailiy and, I1lddFerence to 
ilie subJect of sCienoe teachIng, you ane all ad
vocate fOl" the Government eommg ful'wlIlrd and 
domg more m thIs respecttlian iliey have h.tIlerto 
done ?-Yes, under oena11lo eandltwlis One 
would hke. to see tlIe con«i.1tlOns befo~e one 
wholly COmmItted one's self. bll.t. rii there was to 
be an increaseiL vote fOl! S0uth KensmgtelL fOil 
paylng by resulte~ I sh0uld .. upport. that vote. 

6845.. In what way w@uld YOll! advocate In. 
erelUled action on the part of the Govermment~-. 
I do not know, at the present moment, that I am 
prepared to say Ooe ilimg iliatsu.&,gested Itself 
to my nllnd was thls, we have a COllege in Man
chester wluch goes by the name of Ow-eu' Col
lege W Ithm the last twe. @r three months II. 
number of gentlemeo, myself amongst them, have 
subscribed a fnnd. of 10,000 t for endowmg an 
engmeenng professorshIp; you wbnld' naturally 
suppose t:hat iliaD was a ilimg tliat oughlltfo come 
wlt!lln the cognISance of the Government, !lnd 
that the Government ought to do It That lS 
oBe Case U1 whICh I ilimk Go"ermuent aid! weuld 
be desirable li sllOuld, fur- my awn part, ce1'
tamly do all I could to persuade ta'S GO'l!ernmell. 
to vote money fGr these pllilTposes:, and I thI!1lk 
iliel Dllght. do gr-eat aer'llice by eff'enng pnzes to 
youna men. It 19, not every day you fint!! a; 
Mr Whitworth to endow scholarshIps auch as 
hIe. The feelmg With regard to those schoIar
slnp& IS one of universal satlsfaction all Q.vev Eng
land, amon~ the engineeplUg clasS' espeCially. 
Everybody IS dehghted With them, and' I believe 
we shall see good resulm from them. 

&846. Would you, adv;J.SeI Gove1!llll!Wrt &etlon 
m those dtstrIcte where the manufacturers have 
not come forward to estabhsh SCIentific schools, 
or would you hmIt ilie action of the Government 
to those looahtles where a dtspoSltlOn had been 
shown to estabh.h and mamtam ilioee schools 1-
I should ad Vlse a plan somethIng hke thlB: that 
where a ihstrIct haS shown a deSire by 8ubscnbmg 
&' Clel'tem' amount; fiovernment should support It 
by grantm~ at least an equal Bum; but 1 thmk 
every dIStrict ought to do something for iteelf 

5847 But ilie want of true sClentafic instruc
tion Dll~ht be quite as great in a neglected dIs
trIct as m ilia dlStnct where iliere liappened to 
be benevolent and patrIotic indtviduals mclmed 
to make a movement in favour of it?-Yes. 

004 Then 
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Then yon come to another quesnon, whether 
Government should found these lDstltutlons 
where there was no desU'e for them I thmk, 
myself, that the first question is whether the 
people show a desire for It or not; but u you go 
to a place where they would not thank you to 
estaliheh a echool of that kmd, the probablhty 
18 that the school would falllDto dUlUBe. 

5848. But might not the deme eX15t on the 
part of the worm'" men, for whose benefit you 
were contenwng, Jthough It did not eXist on the 
part of the ncher c!/lSBCS, w ho usually found 
these echools?-Yes; hut 1 am not prepared to 
go the length of estabhehmg these ecliools, unless 
I saw a de&1re for them 

6849. But where the desire eXIsted, vou would 
adVise a lar&;er action on the part of the Govern
ment than bas hItherto been the case ?-Yes, 
wherever there wss a deme for them, I thmk the 
Government should not leave the matter to mw
Vldual effort, as It does now You find that a 
school may be estabhshed, and be successful for 
a bme; the patron of that school wes, and then 
the sOOool gets mto disuse, because there 18 not 
another patron ready to take it up, bnt the Go
vernment would be a permanent patron, and the 
msntl1tJon would not go mto disuse, although its 
founder or first mend 1!1Ight d,e 

6850. Mr. AclaRd.] WIll you b~ so good as to 
gtve the CommIttee an estimate of the scale of 
salarIes and other current expenses requiSIte for 
conductIng such a school of scIence as you would 
WIsh to see estabhehed 10 large manufactl1nng 
towns, the buIlwngs and plant to be ilstamated 
separately from the current expenses?-I will 
do BO. " 

ScmNCB £Nl) ART ScHOOLS. t 

w ... Um.le tho cost of Ichool. 8Ultnbl. for a to .... 
contamibg ,0,000 or 80,000 luhabltants ta be 2,000 L, 
.... Iu ..... of littmgq, to embrace-

8eIence room - - 60 pupds 
.ArtTGom .. .. .. - - 40 " 
Laboratory or Cheuustry room - 20 ., 

Also lDaater's pnvata room, and one addItional c1asa
room, lavatones, & ... 

WoodA ..... \tP-. 

6851. Mr Pott.,..] I presume the very large 
majorIty of master manufacturers are small c:a-
PltalJsts?-Yes. • 

6852. It is not po88lble for them to subSCrIbe 
lar~ely for the estJJbl15hmg of educatIonal insti
~tions, is itf-No, that IS qwte true, and very 
JUlportant. 

5853 Therefore in country chstricta immense 
dUlicultIes exist with regard to the education of 
the working classes?-Yes. 

6854. Mr. Acltmd.] But if this teacllin~ of 
8<:Ience 18 important 88 an mvestJnent to capItal
ists, do you tIunk it is the duty of the C!0vem-

ment to come forward with a @ubventlon of capi
tal, be It large or small ?-That IS renlly the 
pomt. The fact 18, that the promotion of sCience 
among those people is necessary for the small 
manufacturers, as well as for the large mannf'le
turers; so that the &mall manufacturer would, 
to some extent, get the benefit of what Wl\8 done 
WIthout contributing towards the result, his rna
chmery would be improved, and hIS profits wOlIld 
be mcreased, and he would be enabled better to 
re8lSt competltlon. The question arIses, how far 
the burden should be thrown on the Govern
ment, or on the manufactl1rer who receIves the 
benefit. My answer would be much the same 118 
I gave to the honourable Member for BU'ming
ham Just now, that the wvi.ion should be IIbout 
equal between the localIty and the State. 

6855. Mr Potter] Then, tJJklng that mode of 
Wstrlbution of the cost, the smaller manufac
turers would be obhged to concentrate In the 
towns, 10 order to get the benefit of tha. sCientific 
teacllmg?-Yes, my schools lire open to everr.· 
body, they come from the neighbOUrIng vi! 
lages. 

5856. Mr. Akroyd.l But where thero 18 not, 
hIrge manufacturer, t1iere ml<Tht be a number 0 

smiUler manufacturers, and they might Bubscr,b 
collectIvely, and rQl80 a sufficient fund?-Yes" 
or you might make It a town's matter. 

5857. Mr. ..4.claRd. J You stated, .Just now J 
that there was a SCIence school at Ml\nchesteltl 
whIch would meet the wants of pupIls wlthm II? 
radIus of 12 mlles round DId you, 10 glvln@: 
that answer, conSIder thiS point, that If boya hav~ 
to leave theIr homes IUld go to a bOllrdmg estat 
blishment, It 18 of very httle consequence whethe~ 
they have to go 12 miles or 50 mIles; or did yo1# 
contemplate those boys bemg day pupils 7-Yel 
I did 

6858. Then do you think it is desU'able t 
establlBh SCience colleges ID England on tha, 
pnnclple?-Yes, you would not only have daYl 
pupIls, you would have everung pupils ! 

5859. But do you contemplate the estabhshi 
in~ of so many sCIence colleges as to bnng then. 
Wlthm the reacll of a dally Journey by every 
person who frequents them for the purpose of rei 
celVlD~ instructIon ?-Yes, that IS my dehberst. 
mtention. 

6860. Then would It not also be, in you. 
opmion, an Important pomt that, for the sake Oli 

those manufacturers who may want the htghesil 
scientific knowledge, some arrangemen$ slioul,4 
be made to meet the expenses of going to thes", 
estaollBhments at a dIstance where the bes~ 
education DUght he gIven, because ilie SClenC<lI 
school, whicll was close at the door, mtght be fu 

very bad one 1-1 thmk the nearer you bnng Ii' 
to people's doors the better. ' 
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5861. Clla,rma,r.l 1 BELIEVE you are an 
, extensIve ChemIcal Manufacturer at Manches
I tel'?-Yes, 1 am a chemIcal manufacturer 

6862. You have been engaged lD that occupa
bon for many yeals, have you not?-For upwards 
of 30 years. 

6863 Dunng the greater {lortIon of that tIme, 
1 beheve you ha.ve taken an lDterest in questIons 
relatlDg to educatIon? - 1 have taken a very 
actwe Interest lD all edncatIonal questions for 
the whole of that period. 

5864 Mr Potter.] You have resided lD Man
chester for 35 years, have you not?-1 have. 

0865 I beheve you are an Alderman of the 
CIty of Manchester ?-1 am. 

08G6. And 1 beheve you have been m the 
Councu for many years ?-1 have. 

5867 You have taken durlDg the whole of 
that I!erlod a very deepmterest lD all educatIonal 
questions ?-Yes, durlyg the whole of that penod 
1 have been connected WIth more mechamcs' 
institutIons than perhaps anyone else 

0868. Yon have watched the progress of educa
tion lD Manchester, have you not, dunng that 
tune 1-1 have. 

0869. You are a Dissenter, I trunk?-I am. 
0870 And have been very much attached to 

the voluntary system?-Yes. 
. 5871 DurlUg the whole of that tune, have 
yon made great saeMaes in the cause of educa
tIon, both pecumary and othel'WlSe?- Both lD 
tIme aud money 1 have made sacrmces. 

0872. There 18 no man m Manchester in your 
p081tlon that has given more tIme to the subJect 
of eduoatlon than yourself?-Certainly not more 
than 1 have. 

0873. Durmg the whole of that tIme you have 
had very great mteraourse With the workmg 
cll\SSes, have you not?-Yas. 

0874. Not only of Manohester, but in the 
Burroundmg wstrlCts also P-Yes. 

5875. And you have attended a great mauy 
meetIngs, have you not ?-Yes, I have attended 
a great many meetIngs, and given lectures, and 
luId a large amount of intercourse WIth the 
worktng classes. 

0876. All the reoreatIon you have had haa 
~een In the time you have devotsd to educatIon, 
18 lIot that so ?-1 beheve that is the case to iii 
large extent. 

0.72. 

0877. Is there any change in your opInion 
WIth re!!"ard to the voluntary system?-My 
OplUIOU has changed very much with regard to 
pnmary secular educatIon. 1 do not beheve that 
anythmg short ot compulsJ.on can reach a very 
large cluss m thiS couutry. 

0878 There is a great want of eduoatIon 
among the workmg classes in Manchester more 
partIcularly, 18 there not ?-Yes, there 18 a dense 
population among them, whIch scarcely anythmg 
has reached. 

5879. In the country wstr1cts It is not so bad, 
18 It ?-It IS not so bad as m Manchester, where 
pubho opmlon IS brought to bear on the couutry 
dlStr1cts, the iQ'Ilorance is not so great. 

5880. It 18 the large ~gregatIon of the lower 
class in Manchester whIch makes the waut of 
educatIon so much felt, IS It not P-l thmk so. 

5881. Do you conSider the pnmary want to 
be good teachm ... ?-Yes, the primary want is 
good teachmg ~he more I con81der the subject 
the more con mced 1 am that the first great 
want is good tea.chers Teachers as a class, I 
thmk, are mIserably pBld and qUIte madequate 
to theIr work 

0882. They have no great posItIon as educa
tora?-No. 

5883. The better part of them qmt the pro
feSSion as soon as they oan, do they not?
They do 

5884. There are great temptatlDDS in large 
mercantIle commumtles hke Manchester ?-Yes. 
1 have often apphcauons to g,et commercIal SItua
tIons for them. 

0880. liave not rome who have left the pro
feSSIon succeeded welllD mercantIle purSUIts P
Yes, a great many 

5886. Now, 1 beheve, the half-time system 
is largely worked in Manchester and the nelgh
bonrhood; what 18 YOul' opmlDn of that system? 
-USlDg a very expreSSive, thon&,h not a classical 
word, my own OplUlon is that It 18 a great sham. 
1 could gIve you an illustration from my own 
experIence. Some years ago two very excellent 
ChnstIan ladIes, who wanted eomet\ung to do, 
tame to me; we established, what we caJled iii 
domestIo IDlBSlon and iii n~ht school for ~ls, to 
teach them readIng, wntmg, and arIthmetic; 
that was in iii dense factory district WIth which 
I am very well acquamted. We have carried it 
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on for eight years, there are 400 gIrls recelving 
thlS kmd of mstructIon, includmg sewmg, kDlt
tIng, and so on, two or three mghts a week, a 
considerable number of those gtrls are girls from 
15 to 25 years of age, and one-fourth of them 
are half-tImers The teachmg 1fI wholly volun
tary, we take the teachers out of the Sunday 
schools; they are not very competent, but theT 
are the best we can get About 100 of the 
girls are at present or have been half-tuners, 
and very few of them can read or wnte. 
They do not appear to learn anythmg The 
attendance at school is alternate, the mornmg 
belDg devoted to elementary- knowledge, and the 
afternoon to sewmg, the time lS very short, and 
the results are such as I descnhe They come to 
us qUlte willmg to learn at the age of 15 to 
20, fcehng the mcon vemence of thelr own Igno
ranee They come almost Wlthout any know
ledge at all. 

5887. Perhaps the employers in Manchester, 
from the denSity of the popUlatIOn of the lower 
class, know very httJe of therr own workpeople? 
-Very httle mdeed, they cannot know much 
of them In a place so large, and where the popu
I ation IS so changing. 

5888 They taker naturally, very httle lIlte
rest In the worklDg of the half-time system?
They do not take much mterest In It, I thmk; 
the small employers of labour do not, at all 
ftvents. 

5889, In the country dlstrlots, perhaps. a 
dIfferent state of flungs eXlsts ?-The large em
ployers of labour 111 the country ru.trlcts take 
more mterest m thetr posltIon, the hands do not 
change thetr employment so much. There IS a 
pubho oplDlon brought to bear winch IS now 1II 
faTour Of educatlon, and tho employers feel 
the responslbility more than they do m large 
towns 

5890, It would 'be your OplDlOl1, perhaps, that 
if the compulsory system of day educatlon were 
earned on to • later penod, say to 10 or 12 years 
of age, and the half tIme system afterwards, It 
would be a very beneficlal change 7-Yes, I tlunk 
so I those gtrls whe have been full tuners untU 
they were eIght or ten years of age, are by faJ: 
the most mtelhgent gtrls we have. They can 
read very well, they can write, and they know 
a httle of arlthmetie. 

5891. Passmg by the Jlrmtary schools, what 
would be your opImon WIth regard to the best 
means of supplytng arttzans Wlth an education of 
a sClentlfic nature, sO as to secure our mdustnal 
success and to mamtam our competIftoll WIth 
foreIgn oountnes? ..... Thst 18 B very broad ques
tIOn. My Idea IS that It 18 mfimtely more im
portant to give elementary knowledge to the 
whole mass of the people, to glve.them the 
implements by winch they can educate them
selves. I thuik SCience educatlon llllght be left 
to take care of Itself It 18 of great tmportance, 
but there are facilities now m o'peratlon wlucb, 
to a great extent, meet the requtrements of the 
case; BOme extenslon of those facilitIes uught be 
mdIcated, but my own convICtion 18 strong 
upon that pomt, that the great thmg is to 
gtve elementary mstruc1aon to the D1lloiI8 of t1te 
people 

5892. In the secondary class of educatlon 14 
there not a great mass of Ignorance on social and 
econOIDlC questIons more than sillentrlio ones?
Yes, far more; the em we suffer from 18 J!lIlO" 
..... n~ .. nn eMnomic suhlecw far more than _II-

I tdic subJects, the worst outlook appears to me to-
be the Ignorance of economlO laws. 

6893 And the consequent power of trades' 
umons ?-I do not know that there Is anyenl 
that IS unmltlgated, otherwIse I should say tha~ 
it was an unml!J~lIted evu I do not know any 
tlung that IS domg more to damage the mdustr 
of the country than trades' unions. I 

6894. EspeCIally In your dtstrlCtP - Yes. :r 
always tell the workmg people (I stand so well 
WIth them that I can speak my mmd) that that 
IS the case. 

5895. In the Lancashire dIstricts there 1$ thQ 
means, to a certalD exteut, of eucoul'agmg sClen. 
ofic educatIon p-Yes The Manchester me. 
chaDlcs' lDstItute of whIch I have been a dlrectol 
for 30 years, has always been WV'ng sClentifi( 
educatlon, the dtrectors called It spectal know 
ledge, not techmcal know ledge; but It has hac 
classes for teachmg SCIence all that orne. J 

5896 But there has been a great want oj 
teaclnng on SOCIal economy, has there not?-Yell 

6897 < There 18 nothmg of the kInd among thl 
workmg classes 7 - N othmg i the profoundes 
Ignorance prevruls. 

5898 Secondl\J'J" schools of that class, ~ 
course, could not be self-supportlDg to any dE 
gree ?-Not at present; perhaps ultlmately the 
mlght be. • 

5899 Do you thiuk the coat of a sound SOle! 
tlfio educatlon would ever be met by the fees ( 
the pupua m lhose dlBtncts ?-Not at present, I 

all events; perhaps hereafter. The weat want I 
these dlStrlcts 18 a want of apprecIatIon of th 
value of educatIOn. I can qUIte concelve It pol 
mble that If we could ouly educate the first gan I 
ration eompulsonly, It nngbt not be neces 
afterwards. I 

5900 You are aware that there 18 apropos' 
lIOn for educatIOn, 10 .Manchester, hy means 0 
rates, will you klDdly tell me what IS the amou 
of the rates m Manchester?-Perhaps I sholl 
answer yourque.tton best by stating that the pen] 
rate which we have under the Free Librari 
and Museums Act. bnngs us 10 5,4001. o.-year. 

5901 What IS the cost of you, free lthrary 7 
We spend the whole of that money. 

5902. Supposmg the Manchester ratepayers 
be about 60,000 or 70,000, and four-fifthS Of the 
under a lOL rental, do you tlunk they could ev~ 
be brought to assent to a rate,wluch IIlIght be 6 
in the pound, for educational pnrposes?-I shoul 
very much'doubt It I tIunk they would couse 
to a rate for free schools for the poor. 

5903. But not for the educatIon of any elalj 
above the poor 7-1 thmk not. " 

5904. Mr. .Acland] Do 70U thmk it would 
make any dtfFerence to their opPOSItIon to thE 
grantmg of a rate, If they felt that therr 0W1 
famlltes would be really benefited by st?-Ye4 
I thmk It would. I tlunk they would consent 1( 
& rate for schools for the pOor; but I thmk i1 
would be very dtfficult to mduce them to pay £d 
IKlhools for shopkeepers. and t1te class abo'fl: 
th~' 

6905. But supJ?08e the proposal of the School, 
Inqutry C01lJIlllSS1On were brought before the!! 
namely. that they should grant :rates for aehooJ 
bwldmgs, and then fix a telU!Olllloble scale of &Chat 
fees, do you thmk therd would be m1Ulh ObJ3 
to that ?-Ne, I thmk not. I 

6906. Mr. PotUT-.] Provided there were 
schools, where attendance Wy eontpnIsory? 
JIISt 80. 

59(170' Yo 
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6907. YOM trade is ibllit €if & manufacturing 
chemllrt 1-Yes 

1i908 That is a 'Very <extensIve trade in the 
&StrIct of South L8IIlcaslnre 7-Y es 

6909 To the extent, perhaps, of half a mIllion 
m' /1 muhon -of money 7-Y es 

6910 And req1lll'Hlg a large amount of SClen.. 
tIfic preparatIon ?-Yes. 

6911. You are youl'llelf an unporter €if all the 
finest 8C1entdic prep ... attons for dyeIng and manu
facturIng purposes il"om Frauce anei. elsewhere, 
are YOll not ?-I know pretry- weU the p~oducts 
-of England m that ci.JrectlOn, Wld have some lIttle 
knowledge of the produots (1( the ContInent. 

6912 Yon have been brought 'lD contact both 
WIth the foremea and the mssters in ,fue manu.
factunag ci.Ismots.of South Laacashll1e, partlOa
larly those In the caItco pnntIng and ~yelDg 
trade 1-Yes, especll1.Uy those 

6913 Will you bndly gIve .the Committee 
some Idea of the exteat of that trade 2.-:The 
_hco prIntIng and dyeIng trade '18 very large 
indeed 

6914 Takmg the eahco pnntmg Wld dyewg 
trade 1108 a sectIon of the large Gotton trade .of t1niI 
country, should you uy It 'WIUI equal to .. retnrB 
-of twenry- to lIwenry--five muhons of money ?~I 
should tlnnk BO; the expl>l't trade IDlght be tll.ken 
at from fifteen to -twenty lUlU Ions, and the home 
trade lit four or five lUlllione. 

69111 You are aware 1hat <the 'ootton traile is 
the largest expert trade we have m ,thIs country P 
-Yes. 
1 6916. And the artIsans 111 <the cahoo prlRting 
trade are the best educated class of artIsans, and 
the best paId ~-I ahould aa.y they wel.'e the moat 
intellIgent elaBa 111 the eotton trade. 

6917. Th.e trade, as far lUI ihe workman IlB 

concerned. 18 one of the most remuneratIve ones, 
I belIeve ?-H reqllITea tbe greatest amount of 
skill of any hranch m the trade 

6918 The estabhshments of these classes >Of 
busmeaa are chIefly In eountry chstrIcts f~ Yea 

6919 That.a more advantageollB for the moral 
and phYSIcal condItIon of the wol"kmen thaa If 
they were in tOWDB?-~ea " 

6920 Rut not 80 favourable to theIr educa
tion perbaps ?-It 'Would be more chftitlult to get 
hIgh class aClentIfic educatIon In villagea thaa 
in towns. 

6921 From the -nnposillbility .of th,eIr paymg 
the fees of good masters ?-iY es. 

6922 And yet, It IS among that class that 
SCIentIfic edueation 1B Dore '!Ieeded than In a:Ily 
.other departtnent of the cotton trade 'I--'Y is, DQ 

quemon about It 
6923 Sometlnng hlUl been _d, perhaps, of the 

laxneaa of the masters themselves m BeekIng to 
supply educatIon to those whom they employ?-. 
I do not very 'Well see how they can do It m the 
country dl8trJ.ots, they are not large employers. 

6924. They are of tea very small capltah.sts 7 ....... 
Yes. 

6925. They cannot .ft'ord In estabhsh schools 
of theIr own?-J uat ao; they must .. vall them. 
selves of the schools around them. and they do 
not emplo~ .Iarae number Qf young people 

5926. There, towever. have been many mgnal 
mstancea of devotIon among the masters ito the 
educatIOn of the workpeople 7-V ery many 

6927 lIas not there .been a 'Very marked .pro
gress wltlnn the last iO years m the educatIOn of 
the olass to wiuch 'We are mol'll partIcularly H
ferrmg P-A very marked progress. 
• O.7~. 

6928. You find men of .great matural abIhty 
among them P-Tbe clasa of men who have now 
'the charge of that trade are a IVery supenor class 
of men, very superIor '0 the men ~f 20 years 
ago 

6929. A good deal has been saId before tins 
CommIttee of the IgIlorance of the foremen class, 
and the -want of a proper supply .of foremen; 
have you anytlnng to remark upon that subJect l 
-My -expenence 18 contrary to that, they are 
Rot qgnorant men. they 1lJte very mtelhgent 
men 

5930 And you are practIcally acqumted WIth 
almost.all the >works of,that.clasa lU your dIstrIct, 
J .suppose 7_1 tlnnk I am acquamted WIth all of 
them, more or iess, m Sout4 LancashIre; _d m 
Glasgow I am acquamted IIVlth many of them 

0931 And you find no want of practIcal know>
ledge among that cl_ ?~NQ, I fuld them v~ry 
clever 

6932 And many of them do strIve to procure, 
a certam aIUount of ,educatIon ?-X es. 

5933 PartIcularly m chemICAl. knowledge 1_ 
¥es 

1)934 And lar~e numbel'8 pf them, I beheve, 
arll Bound ,practIcal chelWl!.ts ?=.Many .of them 
are very good chelUlsts 

.593a The master class lS, 1 beheve, drawn 
ahnost entIrely fl"o,m that cilIss of ,men?-Almos.t 
entIrely. 

11936 Are there very frequen,t lUstanoea of 
8olentifio.ally educated men .havmg been success
ful.t the head of these trades ?~No, but some 
of the younger masters are well-educlLted ,men,. 

11937 In manyestabhshments now aretherenot 
fl,IDong the master class m the ,cotton trade y<>ung 
men who ha.ve taken degrees at the London Uni
versltf, or at the Glasgow Umverslty. or l.D. oon
~eotioD. 'WIth Owens' CDllege ?-I should say p. 
~eatmany 

5938 TlVenry-...fi.ve years ago there was ,Pe,r
haps not one, or scarcely one ?~ ust so 

593'1 The larger capItalIsts who are .wle to 
apprecmte It do value an educated ataft'1-
I should t1nnk so 

'5940. Do not those educated foremen commana 
very am pie salanes? - Y as, they are wen-prod 
men in the pnnt trade 

11941 But 18 It not the fact that commerCial 
knowledge and econolUlcal knowledge are better 
prod ihan <SClentIfic knowledge 7~Better prod 
thWl purely 8C1entIfic .knowledge. 

5942. But better prod ihan sClentIDc know. 
ledge ?-If you merely take a good chelUl8t, yes. 
hilt Il you take the managel'll, then ther are as 
well prod as many merely commerClalllleD, there 
18 ... (q,r WIder field for men, salesmen, .AIld othera 
m lihe wa.ehouaes than in the !Works, perhaps. 

6943 • Now ''\nth !regard to the FI;Illlch t>r)nt 
trade; have you .. praetIeal pow ledge of t.b,at? 
-I .know it by VlSltIng Mulhoul\O and;Pans 

5944. The French are the produc8l'll Qf the 
finest and most elaborate p:t:O!l1l..CUOns \ll the pnnt 
tmde..are they Jlot?-Xes 

11946. But that productIon 18 ,a ~ one? ..... 
Very small. 

6946. Probably yQn 'can ;;sy. ®m yOUl' own 
knowledge, that those finer portIons ¢ the pnnt 
trade winch requIre Ingher taste and chelUlcai 
powledge are not more than a twentIeth of the 
whole trade?-l should say opo,t a twentIeth. 
1 do 'not know that it ,oould JiOt be carned on 
here, I fancy that l\f eSSI;1I- CruIIIJ of GlasgQw, 
e.nd Me8il'lIo.J3Ill1ljl Bhwk.~~t!I,d.do_ljj.i . 

:p :p 2 - 6947. May 
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Mr. 5947. May I take It that It 18 your opmlOD th.t 
1l. RumMfl. the pnnters who supply 19-20thlf of th1s tude 

_ .re possessed of superIOr machmery and supenor 
19 June orgamzatJon to anythlDg abroad 1-Certrunl" 
1868. the Engl.sh common prmts are very much 8upenor 

to any I have seen m France, speaklDg generally. 
5948. The Enghsh prInters produce nmeteeo.

twentIeths of the whole of the trade?-Yel'. 
5949. Do you thmk the En~hsh pnnter has 

advanced very rapIdly on his F.'ench Qom
pebtor wIthin the last 20 years, m staple goods? 
-He has deCIdedly advanced. the machmery 
and general orgaru.sation, as far as I have Been 
them, I\le very 8upenor 10 England, the French 
are, perhaps, better colounsts, but in every thmg 
else they are very much Infenor to us. 

5950. ChaIrman] To what do you attnbute 
the fact that they are 'better coloul'lBts ?-I tbmk 
it IS the clImate, perhaps, aud theIr general eduw 

cabon; perhaps they pay more attentIon to fine 
colours than the EnglIsh j>rlDters; 10 England, 
quantIty and common use have been regarded as 
of prIme Importance 

5951 Do you mean, as a matter of taste, theIr 
style of colours m France IS superior, or that the 
colours themselves are supenor'-The colours 
themselves; take, for instance, the finest colours 
whICh are put on woollen fabncs, the French 
seem to have finer fabl'lcS to work upon, they 
select their woollens WIth greater care, of which 
the De Lame trade is an Instance, and they have 
cultivated apparently the finest class of prmts l 
that 1S to say, they have attempted to ]!TInt very 
:fine for small consumers, whlle the English 
printers have prmted for the mUhon 

5952 Then assumIng that our printers find it 
worth thelr while to follow a slDular trade, do 
IOU think that they have the capaclty to do 'it~ 
-1 thInk they have the capacIty, but I am not 
qUIte sure whether the chmate has not somethmg 
to do Wlth the l!'rench colonrs, but there is no 
question that the English could do It in most 
cases u it would pay tbem to do It. 
- 5953 You do not thmk that the production of 
those very exqUISIte colours depends in any 
measure upon superlor knowledge, sklll, and 
attentIon to mmute detaIls, WIth re~ard to the 
chemlBtry of colour m France ?-I thmk not. 

5954 Mr. Potter.l Would It not be much more 
costly for the Enghsh prmter to supply that class 
of goods ?-Much more costly, a great deal de
pends upon the fact tha.t hand labour is cheaper 
In France. 

5955. The labour would be obtaJ.nahle at 40 
per cent. less cost 1-Yea. 

5956 And there 18 much less machinery em
ployed there than IS employedmEngland1-Yes. 

.0957. It IS your oplDlon, in fact, that m(IChmery 
could not be supplIed for the productIOn of such 
tbmgs 1-1t could not be done by machmery. 

5958. But in every trade in these branches m 
which the conrubons are at all the same, 18 not 
the Enghsh pnnter qUIte the equal of the French 
printer ?-QUlte. 

5959 May I BBk you whether 1D the commoner 
ealouTs, the Enghsh pnnter 18 not superior to 
the French ?-I should say he 18 dectdedlyau
penor 

5960. Whenever the Enghshman can brmg 
machinery to bear, he 1fj aupenor to the French
man 1-Yes; a very large portion of the pnnts 
'are produced bY' m8.chinery. 

5961. The French master-printers of the 

hlghest class are a very well-educated elRSII or 
men P-Yes, as far as I know them, they are. 

5962. Do you thmk that the Enghsh school has 
WItbm the last 20 years fUl'lllShed men of equal 
emmenoe WIth the French. even as cheou8ts I 
take, for lDstance, one very remarkable name, 
that of Mr. Mercer 1-Y cs. he was an extra
ordmary man, qUIte equal to anyone that France 
produced. 

6963. He haVIng rlsen from the worklDg eLlss, 
havmg been himself a weaver ?-Yea. 

6964. And there are other names of the same 
kind, for mstance, that of Thomson ?-Yes. 

5965. But in England the master class are not 
usually men who have receIved U DiverSIty adu
catton ?-The French are men of hIgher culture. 
but m generalmtelhgence they ard not superior 
to the Enghsh. I 

5966. And they are certamly Inferior in 6COno-/ 
mlC knowledge, r snppORe 1-Very, deCIdedly .0. 

5967 Have you ever heard an expression o~ 
the part of the EngllBh printers of any fear ~ 
French competttJon l-Not the least. ') 

5968. You are aware there are no duties on 
the Import of French goods mto this country, 
nor have been for 20 years pasU-Yes. 

5969. And yet the lIDport 18 confined to a very 
hmlted ~I'ply of fine goods?-Yes. 

5970. Now, WIth re~ard to art teacrung and 
desi!rns for the English prInt trade, these are 
cruelly supphed to the Enghsh prIntere from 
Pans 1-Sketches are supphea; II great many o{ 
them, and they are adapted in Manohester. 

5971. Some of the leadlD~ houses in England 
have estabhllhments In ParIS, and costly esta
bhshments for that purpose ?-Yes. 

5972 The supply IS both better and cheaper 
In that way, I suppose ?-It is cheaper, perhaps 
betteI:'. 

5973 We may presume that It must be better 
because the purchases are eo very large P -
Yes. 

5974. The deslgners In those aIel/era are not 
altogether French, are they 1-1 beheve there are 
botli Enghsh and Gennan. , 

5975. There has been an art school in Man
chester for the last 40lears, has there not 'l-
Yes; It was estabhshe by the cahco pnnters, 
WIth some Idea of tralning deSIgners. 

5976. You have been a duector of that school 
for many years, I beheve1-Yes; I have been 
on the counell several tunes. I 

5977. The annual expenwtnre of that school 
has been about 1,2001. per annnm,has It not?
£.1,200 or 1,3001. 

5978 .Are you aware also that out of theclasse, 
taught there, there IS not above one-founb of thE 
artlzan class 1-1 should say from one-fourth u 
a half. • 

1i979. The subscriptions and the allowane< 
from South Kensw~n come to about 400 I 
a year, do they not 1'-'rhe entire coet is abou 
1,1001. or 1,2001 ; last year the cost was 1,200£ 
Independently of the amount receIved from Sout] 
KensingtAln. , 

5980. That school was established malDly to 
the purpose or supplying deBJg1lB1-Yes; it wa 
called II School of DeBlgn. 

5981. But It never succeeded to PT gm 
extent. I think 1-1 thmk not. 

6982. But It is a very good .Art School fC 
teachwg the upper ~ I beheve 1-It lu 
tramed several pamters, men hke Watson ax 
othen. 

5983. Chairman 
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, , 5983. Cham nan ] What cheuuca1s do you 
produce?-They are (llneBy the mordants used 
by eaheo prluters and dyers ' 
j 6984. You are not a manufacturer of soda, are 
you?-We have works stanihng for the manu
facture of soda asb, but we could not compete 
wtth our netghbours, and we closed them; I do 
Dot know whether we shall ever re-open them. 

5985. You are aware that the present mode of 
manufacturmg Boda ash IS of French mventlOn 1 
-I am not aware of that, I thmk It owes as much 
-to Enghsh chelDlsts as French chemIsts, and In 
fact, there have not been many :un'provements. 
I 6986. But was not the production of soda ash 
from salt an mventlOn of Le Blanc, a French 
chelDlst ?-I beheve he chums It, and I do not 
dISpute the clrum, but 1 thmk It IS not accorded 
to lum by everybody 
• 5987. Is It attributed to some worJong man 7-
I.cannot say 
<I' 5988. 'W Ith reference to the exqUlslte colours 
Jlroduced m Mulliouse, and elsewhere, the mven
tlon of the anIlme dyes, for example, was an m
:ventlOn of a SCIentIfic chemISt, was It not ?-There 
are several clatmants for that. 

5989 But was not Mr. Perkms a sCIentIfic 
'ChemISt ?-He was a practIcal chemISt, as well as 
a sCIentIfic man, but he was not the mventnr of 
Ithese dyes, he SImply took the inventions of other 
people, and used them, but M7 Perkms has made 
dIscoveries 
, 6990 And he IS a sClentIfio man ?-He 18 a 
sClentdic man. 
I 5991. W,th regard to the dlst1l1atIon of oIl 
from coal, was not that also the dIScovery of a 
man who possessed SCIentIfic 'now ledge, Mr. 
James Young 1-He got hIS sClentIfio knowledge 
-&.fter he got hIS practIcal knowledge. and he was 
a workmg man 

6992 • .But at the tIme he made the ihscovery, 
he was a SCIentIfic chemIst, was he not?-Yes, 
bemg also a prachca1manager of chemIcal works. 
• 5993. But he was a man of sCIence ?-Yes 
, 5994. It was not by any mere course of tnal 

• and error that that dIscovery was made; It was 
based on sClentIfic conSIderations, was It not ?-I 
should almost doubt It. 
" 5995. But If he stated It, you would accept it? 
-Yes, but 1 know very well what he was uomg 
.at the tIme. 
, 6996. Mr. Potte,. J He had never had the be
nefit of sClentIfio training, had he 1-1 know that 

,he was a workmg man. 
- 5997. Chaarman] Are ;you not aware that he 
receIved sClentlfio mstruotion m the Andersowan 
UDlverSIty at GllIsgowP-He attended there. 

5998. Do you not thmk the acqUISItIon of sci
,entIfio knowledge of very great value to practJca1 
men ?-I have no doubt about It. 

6999. Mr. POIDBll'l You would wish to com
hlne the two thmgs, snp-pose 1-1 thmk so. It 
is pOSSIble to have sClentific men who are ntterly 
incompetent to manage your works. 1 thmk the 
tralDlnlJ up of what may be called captatns of m
dustry 18 an Idea that may mlBlead, It reqUIreS 
much more than a mere 8ClentWo ~ 1:0 make 
a man a captain of Industry; by wmch 1 mean, 
the manager of II large estabhshment. A very 
perhnent IllustratIon 18 aft'orded by _the young 
man named by Profe880r Roscoe, Mr. Bartley, 
who 18 WIth me at tIus moment. He had attended 

, some courses of lectures, and I took Ium. 
1, 6000. Mr Potter.) You took Ium from a feelmg 
of kIndness ?-Pa.rt!y so, and he soon got know

, r o.?2. 

led~e enough to enable hllD to conduct analyses Mr 
In lDorganlc cheDllBtry, wmch is all I re'!.uue, R. Rrtm, 
and then he became a sCIence teacher, m whICh 
he was very successful Bull afterwards he left 19 Ju" 
me to manage some works 1 never asked hIm 1868. 
much about It, but I was very much surprIsed; 
and, In fact, he soon came hack ilgatn, as I ex-
pected he would, for he was qUlte mcompetent 
for such a post; he has a good knowledge of 
chemIStry, IS an excellent teacher, but qUIte un:
cultured, and not capable of managmg an estab
ltshment. 

6001. Mr. PowelL] He has not the faculty af 
governmg men ?-No 

6002 Mr. Potter] May I take It, that If Mr. 
Hartley had had the advantage of a good pl'lmary 
educatIon first, he mIght have acqUlred that fa
culty 1_'1: es, perhaps so, but It reqmres a moral 
power whIch scarcely any educatIon .could be 
expected to gIve; a good prllDary educatIon 
"Would have been of great advantage to Ium, but 
It would not have made Ium a captam of m
dustry. 

6003 Mr. Powell] You. saId that labour was 
40 per cent. less 10 France than lt 18 In England, 
1 suppose you referred only to the weekly wage.s 
of gIven mdIvlduais ?-J uot so. 

6004 Mr. Acland] 1 thmk you stated that, m 
the present state of pubhc oplDlon, the fees alone 
would not pay for ~clentJfic educatIon, but do you 
not thmk that If the State were to take measures 
to establIsh a thoroughly good puhho standard 
of educatIon, by whIch effiCIent teachers could 
clearly be dlstlngUlshed from mefficlent ones, 
that would '(ery much aH'ect the market value 
of educatJon, and the power of raISIng the fees? 
-1 thInk 1t would; but that would depend very 
much on what remuneration the teacher saw 
before Ium. I thmk It IS of prImary importance 
to .have a better class of teachers, the teachmg 
m our prImary schools IS bad, and It has lately 
been growmg worse under the mBuence of the 
late Mmutes. 

6005. In what respects do you thmk those 
Mmutes have done h~rm ?-They have reduced 
the standard of qualIfication. 

6006. You do not mean that you t1unk a weIt. 
tramed master from a good trammg college, as a 
general rule, IS an mcompetent teacher 7_1 thmk 
that a well-tramed master from a good tralntng 
college would not be an mcompetent teacher 

6007. Then do you mean that there are not 
enough of that class of men ?--J ust so. 

6008. Do you t1unk that the remedy for the 
present defiolencles Is rather to be found In un
provmg the prImary and secondary educatIon of 
the country generally, or 1Il estab!ISlung mstItu
tIona for the specIal teacmng of 8Clence ?-In the 
former .. deCldedly I tlunk SCIence mIght be left 
to take care of Itself, !l we once got good prImary 
education, though of course that must be based on 
sClentIfic pl'lnClples and be combined WIth some 
knowledKeof common thmgs. 

6009. Will you kmdly pomt out in what way 
TOU thmk prl.ll1lU7 educatIon Imght be llDproved 
m England; bearmg m mmd the partJcular object 
oftlus CommIttee, winch 18 to Improve educatIon 
with a Vlew to the :unprovement of, our natIonal 
industry, do you tlurik that confining payment 
for results to any exammanon m the three R's 
is not at present workIng well 1-1 thmk U 18 not 
gIVlDg the scholars much mformatIon. It 18 not m
Spll'lng them WIth a love of knowledge. What 1 
ebould lIke to see m pnmary schools would be a 
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thorough knowledge., eo far as It 1& JlO8I!lble, f4 
;the Implements by whIch they could afterwards 
edueat~ themselves. My opml0n 18 that It 18 

of mfimtely more Importance to gIve good general 
pnmary mstrucbon to the mass of- the people, 
than te glVe any kmd of Special mstructlOn. 

6010. Asswmng that to be done, my questIoll 
ts thts, takmg pnmary educatIou as YOIl usually 
lnd It iu your dlstnct, do you tlunk the deli
<CIenoy l8 due, uot l.U 'quantlty but lD qualtty, 
.to the reqUirements of the Govermnent con-. 
finmg to the three R'e the test by whloh the 
money 18 te be plUd ?-In part I should say so. 

6011 Do you thmk that that IS most mJurlOUB 
;u1 shuttlDg the door to mformatIon, or In pro
ilucmg a stagnatlDO' effect on !the mmds of the 
pupils, or do !i:0u tYm";k u; operates m both ways P 
-Perhaps m both ways I do not tIimk they 
<!Ieem to be unpressed, after leaVIng school, IWlth a 
.(ie8lre to pursue any studIes whatever. 

6012. I tUIlderstaud you to say generaJ.ly, that 
we cannot do much for the lDdustry of the 
country m the direction of what IS called techmcaJ. 
educatIOn, uuless we thoroughly grapple With the 
question of pnmary educatIon?-I do mdeed 
trunk so. 

6013 Then 1 gather from lYou that, In the 
matter of p:runary ,educatIon, you thInk ilt J?DSI
¢lvely defielent 1ll quantlty?-I tlunk that It 18 

posltIvely.deficient in qlllWtlty, and stall more do
nCleutJn qllllhty 

6014. You are Aware that there are Ulany dtf:. 
ferences of oplIDon on the statlstIcs of educatIOn? 
,......Yea, i[ am. 

6015 Confinlllg'You~ allS'Wer to your own,dle
mot !II your opInion w htch of the statIstiCal vIews 
.. re .most correct, those which -take a f.avourabk 
9r an unfavourable 'Vlew of the fJ. nantlty of eda
catlOn1-1 am rather melIned to those ,th~ -take 
• favourable VIOW ,of It, I thInk the BtatlstlCS 
have been exaggeratecil 

6016. In wh&t sense?~ The amount.of tne tgno
ranee of men who are stated not ill Jb.we 1'.e
celved any educatIon 18<Cl<Rggerated, aon6 sufli<llent 
allowance 's ;not made for those who are SIck ani! 
detamed at home and thoee who &repeor; educatiOll 
IS a costly thmg to a p_ working man. 

6011 StUl, after 'makmg allowance for tha.t. 
"you. >think there IS a oonsIderable deficieaey 1ll 
tlducatlon, If Jt lS.!Iot te .such an elttent 118 \We are 
mohned to imy?-YCll, there IS 

.6018 .Arre yeu, on the whole, disposed to think 
that the defiCiencies lD prunary ed\llJlluon, m pollllt 
.of quahty, ,arll to be met ,by" .combInation of 
.;varl.OUs efforts or by State action 1-1 trunk tbey 
llanDot he met 'WIthout State aetlon. I am tJOrTy 
..to Ilome to that eooolusioll. but I tJunk the State 
ItoCtlon .ah"uld be of i!ucb a c.baracter JW to .call 
:into ~xerOl6e voluntary effo:rt. • 

6019. Should you he.,oJa the whole, f.avourably 
.dIsposed ,ro .develop and .amend the exJstIng 
'8yi!tem, or t;@ eubstttute a sYiitem of local ~ates f 
-1 am rather mcluled to the development of the 
<present eystetn With the modtficatlons suggellted. 

6020. ,So~ pe_ of some Welght IWd authe-
1l"Ity h .... e .expresse<l.an Op1DlOll that It.is- qUlte..ua
'JIOSSlble ttl ,keep 'lIP IUlf vDluntary IWf.1on U 8ny 
Jkmd of re.te lB .adopted, do")'Oll agree wIth thatA' 
-No. 

.6021. In <whAt way do you tJunk a blca.J. rate 
wght be cOlDbmeJi ...nth <voluntary ~tlon1.--1 
.aee greater dtfficulty in IlOlDb1llUl~ voluntar:y 
actIon 'WIth .. local rate tIum 1. do Ul CQlDblllUlg 
li'oluntary a<llaoo. 'l!/Jth a ,Goy_ent SJlbSldy.. , 

6022 Kel'ping In mIBd the partleular object 
nf tlus Comwttee. ",ruoh is to find out ",hilt Itmd 
of improvement m our edncauonal system, WIll 
Ilonduee to the advanoement of ollr mdustrllll 
prosperity, are rou of OplDlOD that it would b, 
desll'&ble ill this country to take any measure 
With the VIew to supplementary practiCal work 
on apprentJooelllp ?-Certaluly not, Jt would b, 
IDOst obJectionable to meddle With the work. 
shops. , 

6023.. De you trunk that there is any depart,. 
lDent at all of Industry III whloh a model est ... 
bhshment of an Industnal kmd could be ClOU.
ducted With practIcal lIUceese 80 &II to fve 
experienee of real buamess to ihe pupds 1- dG 
not thInk so. 

6024. Is your re&6on for C01l11DI$ to tlmt oon. 
elUSIon that the busmess So shown lB, In pomt 01 
.fact, II show article or a model, and not a reahty ! 
-I trunk 80 , It would be a sham and not 8 real..ty 

6025 You trunk .tIll that the practical expQ, 
nence which we have been m the habit of teach 
.ing ill England reqUlT8 to be supplemented by , 
greater alDouut IJC sclontlfic kn:owledge ?-Ye. 
I do 

6026. Would that be best done 'by gl'fmg 
'8Clemafie knowledge 1D the form of lDlprovlDg our 
~eneral secular educatIon, or by fornung epemal 
Institutions for IItllentific tea.crung ?-Perhapl 
both, ,hut the former 18 the anore Important OJ: 
the two. , 

6027. Do you think that we want a new 
system of secondary schools for tradesmen, fore. 
·men, and upper artJzsns, or that we lDay Improve 
.both the eltlstmg endowed schoole and the pn.. 
"ate schools ?-1 do not think that we want a 
lIew systeJIl of schools at all I trunk the present 
~ndo:wed schoole m'llht be altered to great ad.
vantage, by mtroducmg SCIentific ieachlng, In my 
OplUlOn, that 18 one of the great pomts. 

6028. Do you thmk that If a 1$008 eyetem of 
exammatlons coupled WIth exrubJ.tloll8, derivable 
elthal (rom endowments or otber sources, were 
iopen .to pnvate acboohnasters, they !Would ro
~ponll to the wrup and llDproVe their system 1-
I ee; the dtfficulty!We ha.ve m Lancashtre n.o" 
18 III the SCIence cl8l!ses finiIWg good teachers 
We h.a.ve, no dtffi.culty lU findmg mght pupIls Ii 
'We can find teachers. 

6029 My questions have only tQ do WIt! 
.schools, I speak of the educatIOn of ,.oung lad 
!8hove the age of !2 up to 14 qr 111 qr 18, al-aorll 
mg to tbelr p081tlon 1-What we want for shar) 
Jntelligent boys who leave the ynmary schools I 
,eome cheap techmcal metltut10ll by whtch the; 
could carry on their ,educatIon.. 

6030 • .Are you able to gIve ns any auggeetlOl 
JOll that .. object, 'WhIch I am aware 18 one of th 
lDost dIfficult to deal wlthi-Altermg the foull 
-dawns of the present classIcal grammar school 
lWould do lUuch towards remedymg the evIl. 

6031. It h&6 been proposed that endowment 
.wllllih are'now spent very much in BlIllply cheal 
.eumg ,elhIcation, by glVIDg Jixed ealarlee 1 
;;master.", and ;e/lUcatlOD to pnplls either at 10' 
iJ'&teIIl11 gratwtlJWIly • .,aould aot." spent UI tIu 
."ay~ but that -ibe eylltem .. honId be dolle alVa 
".,;th, or very much modUied. .. nd thAt the eJ 
dowment should be Wled to atunulat.e and lUlprO'l 
edncauon Ul the fonn.Df exlubJtwll8 open. te pubi 
<eoIDpetItlon., and th.at thOllll eslubitlona ehouJ 
be ope]j, to ,pnbhc schools &6 well lUI prin 
'IIIilioo:Is. .D.o,.ou thmk that snch II propos 
-Ylom.d answer 7-J:.should think 1£ .wonId. 

6032. 
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6032. It has been suggested that It wllUld be 
desU'able to have 8elence colleges at four or five 
or more centres of mdustry, or :rather large schools 
for pupds who have gone through a good general 
seconru.ry educatlon, and who desire to have the 
beat sCientific educatlon the country eould afford. 
Should you be favourable to that plan ?-1 should 
be favourable to a few such schools, but I do not 
thmk many would be needed. Owens' College, 
In l\1auchestev, would supply the whole of Man
llhester and dlsmct It IS a very easy matter ill 
our mechaIllc&' Institutions to estabheh a.. sCience 
class If we can find a teacher. I may glve an 
illustratIon In more thau one case where I 
have attended meetmgs I have offered small 
money prIzes to mduce the members to form 
a sCIence class At Qne of the smallest mstItu
tIons the matter was taken up, Wlth some hearti
ness by the directors, Rud a chemistry class W811 
formed, that class has been most successful. 
Mr Hartley is the teacher of that class; other 
cases of the kmd have occUl:red, several of 
such puprls, who had rc!celved a sttmulus durmg 
their first elementary mstructlon, ]Iave gone for 
for further Instruction to Dr Roscoe, or have 
pursued It under Bome chemlstpnvately. There 
.IS 1'10 dJ/llculty m formmg sCIence cillsses, except 
that of obtammg sCience teachers. The remune
ratIOn IS m some cases Inadequate. All that 18 
requU'ed after the elementary Instructlon In these 
classes, IS some means by winch a young man 
who IS poor cowd go to such a college as Owens' 
College to pursue Ins stomes The scholarshIps 
are val uable, I myself, in our as.oclated oygam* 
sallon of Instltut~s of Lancashire and CheshIre, 
am abont to glve 50 l. a year as an enccurage
ment to the pupIl who has taken the largest ;num
ber of cerhlicates from the examInation of the 
SOCIety of Arts, the Government sCIence classes, 
and our own exammatlons. He will have 50 1. 
a year for three years to pursue Ins studies there 
rl' he hkes The spread of these scholarships, the 
Whitworth scholarships and others, in such a 
college as Owens' Colfege, would nearly meet all 
the reqmrements of the case I also thwk It is 
of very great Impartance w order to generahse 
and extend techmcal education to have lectures. 
A suggestIOn has been made here more than once 
in connection With Owens' College, that rl' the 
Government gives any money for the endowment 
of any of Its chans, flee lectures should be glven 
every wlDter. Whether iliere should be half a 
dozen of such colleges, whether there showd be 
ODe ID Bradford, one m Leeds, and one ID Bll'
IIllllgham, I caunote .. y. 

6033. Before you go to aily other subJect I 
msh to ask a few questions abont free lect\1res 2 
-I think that free lectures are of very great 
advantage, anyone who has anytlnng to do With 
young men knows that some suggestion starts 
lnm upon a career of self-Improvement, and, after 
all, se1f-lW\?rOVement 18 mfimtely more nnportant 
than anrthing ilie boy gets at school, as to Ins 
ruture life and character. Of course free lectures 
would stImnlate lnm. 

6034. You recommended lectures as the means 
of stImulating and gIVIng a startlng POlDt to 1lI1-
provement?-Yea. 

6035. Are you prepared to say. and if so, will 
you give y~ reasons for saym~, that It IS the 
iluty of the State to give gratwtous, or nearly 
gratwtous education to any partlcwar class for 
technical purposes P-I am not prepared to say 
that It 18. I tInnk It is the duty of the State to 
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look after pnmary education, and It may be the 
duty of the State to encourage €echmcal educa.
tlon by supportmg such an msntution' as Owens' 
College, and the return for that would: be glvmg 
lectures to the workmg class generally 

6036. The reason fpr gtVlng $ lecture would 
be a temporary one, to lWprove the present state 
of pubhc opimon ?-The obJect would be to ele
vate pubhc O\?lUlOn, aDd glve 8l stimulus to the 
youths who might attend the ledures 

6037. Are you prepared to say that If the 
maustry of 8l great town nnds the need of m
creased sClentmc lDstructton beyond what It now 
:has, ItIs the duty of the State to subSIdise It 1-
No, I beheve It IS hOt. If a town has such need; 
It Wlll get that mstruction; but the mfficulty IS 
IDlpress,ng It Wlth a conVlctt(1n of that need. 

6038. Supposmg It to be a questIon of a pro
fitablEI' mvestlnent of capital lD brams, 1& It the 
duty of the manufacturer to make the inveptmenf) 
or of the State to make It for Inm ?-I thmk It 19 

rather the duty of the manufacturer than! of the 
State 

6039. W,th regard to ,the exhlblt1on~, do YOll. 
thmk that sums of 10/ flO' 151. would be suffiCIent 
to mduce the sons of workmg men, or the sons of 
small shop-keepers at the age of 13 or 14, to con
ttnue theU' educatlon ?-I should thmk that sums 
of 151 to 201 would mduce them to do 80 

6040 Mr Powell] You spoke of' the remune
ration of the sCIence teachers as bemgll>adequate; 
what showd you conSIder to be a f8l1' remunera
tIon ?-At present It IS very pree&rlous I be
heve some of our LancashIre sCIence teachers are 
very well paid It depends upon t]te number of 
the classes they can arrange to. have, and upm!. 
the contlgUlty of the dtfferent mstltutlons to each 
ether I thmk OM or two of them make from 
1201 to 150l 8 year, but that IS denved only 
from mght work. 

6041. How IS the rest of the day spent by 
them?-The rest of the day they spend as they 
please. I am now speaklDg of the teachera of 
the Government sCience classes I have II man 
In my own employment who 18 II GovernmeI\.t 
sCience teacher If he carl be occupied every 
mght In the week In teachmg a numerous class, 
he wowd make 1501 a year liy it 

6042. Is there auy reason why he should not 
be engaged durmg the day in teaclnng the lnghel! 
classes of prnnary schools1'-There 18 no reason 
why he should not be so engaged 

6043. What should you conSider to be a suffi_ 
CIent remuneratIOn for a man fully occupied m 
teachmg 1-1 should t1nnk from 300 1 to 400 I a 
year wowd be adequate, If he was " oompetent 
teacher 

6044 Do you mean to teach youths? - To 
teach l"ung men who have received a prlWlUJ" 
educatIon 

6045 Do you think there 18 muoh probab,hty 
of' such a remuneration hemg producecl elthe. 
from pubhc or pnvate sources ?-No, not nntll 
we have a much higher appreclatlon of the value 
of educatIon for Its own sake, apart from any 
matenalmterest connected therewIth. • 

6046 Should you be willwg to trust the malD
tenance of ch8l1'8 In such a oollege as Owens' 
College to the House of Commons, an assembly 
winch In financw matters 18 hable to very cold 
fits 1-1 ahowd think It IDlght be so entrusted. 
The House of COUlmOnS 18 in advance of the 
general country. 

6041. You WIlwd rather re1yupon the House 
P p4 I of 
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Mr. of Commons than upon the independent action oE 
R Rumneg. such a eommulllty as Manchester?-I thInk the 

House of Commons should only supplement i~ 
19 June dependent actIon I thlOk in aDY case It 19 not 

1868 desirable for the State to eupply funds without 
callwg into \!xerClse the lOterest and efforts of 
others.' 

6048. You would make uee of the actIon of 
the central Government 118 a stImulant aud a 
gUide 1-1 would do so as a stunulant and II 
gOlde. 

6049 When lOU speak of Its bewg desirable 
that youths hav1Og- attamed the age of 12 or 14 
ahould have techOlcal educatIOn, do you use the 
term techOlcallO the sense which has been used 
in thIS Committee, namely, science closely allied 
to the pursuits of bfe, or did you apply It as 
being synonymous With sCIence generally 1 -
Synonymous WIth science sunply, not sClence 
apphed He would fiDd ont afterwards how to 
apply It. 

6050 W,th reference to England, you spoke 
With great reason agalOst artIfiCIal workshops 118 
modes of InstructIon; supposmg you had a country 
In posseSSIon of some natIOnal resources entirely 
undeveloped, should you thwk It WIse to promote 
artlfiClal workshops 10 that country, so as to bnng 
home to the m10ds of the people the nature of 
the resources whIch they had 1-1 should doubt 
whether you could stImulate the lOdustry of the 
country by makmg artifiCial workshops. 

6051. But you show the people on the spot 
whnt you suppose the resonrces could produce 1 
-You would show them Bometh1Og, and they 
would attempt to carry it out, and would be 
utterly disappo1Oted With the 1'esult. 

6052 Is not that 'the state of affaIrs 10 Zurich, 
and some of the contmental countnes ?-I under
stand, from readmg, that on the whole they have 
fatled I think that IS SO In France 

• 6053 Are you acquamted w1th the schools 10 

ZUrIch ?-No, I am not. 
6054 Mr D.ekson.] Have you had conSIder

able practlcal acquamtllnce With the workmg of 
!p.echllnics' 10stitutes and sClence classes 10 Lan
cashIre 1-1 have had very consIderable acqua1Ot
ance With them I 1Otroduced Dr Booth, who 
first estabhshed the Soc1ety of Arts' examInlltions. 
I mtroduced hun to the mechanics' 10stItutes there, 
and we have bad the SOCIety of Arts' exammatlOns 
ever SInce, and they have been extended I m
troduced Mr .Buckmaster to the mechanics'insti
tution for the estabbshment of the Government 
SCience classes tIlere They were the first mtro
duced 

6055 Have you found thllt tbe demand for 
SCience teacbmg bas been steadIly on the 10-
crease 1-It bas been steadily on the Increase, RS 
It has been stImulated by us 10 the conn'l11 We 
scarcely ever found a demand Without first sti
mulating It by sohciting, and reeommendUlg the 
obJects, but the demand 19 increasmg year by 
year 

6056 Do you conSIder that that BCIentlfic 
teach10g to the working classes would be of 
great benefit to the 10duatry of the dlStrtct?-I 
do not, 1Odeed, thmk so 

8u57. Then why do you promote It 1-1 thInk 
an edncated people much better than an un
educated people, bnt I thmk It IS not from the 
want of SCIentIfic teaching we are not making 
the progress we ought to do. It is rather the 
want of econOlDlcal teachmg We are defiCient 
in scienttfic knowledge. but we are not snffermg 

from that defiCiency 80 much 88 from the n~gloot 
of econOlDlcallaws. 

6058. Aesnmmg that good prImary education 
19 given to the people. would you advocate 
the additlon of sCIenttfiO mstruction to the work
ing classes 1-Yes. I 'WOuld. ' 

6059. Do 70U fhmk that the addttional scien
tIfio instruction would be of IIdvantage 10 the 
development of the industrIal resources of the 
dIStrIct 1-1 think It would be of advantage in 
that respect to some extent. 

6060. Would It be of a greater advantage than 
givmg to the workmg classes a knowledge of LatI~ 
or Greek, or Bome other branch of study which 
has no bearIng upon the mdustry of tile dIStrict P 
-Yes, entIrely so. 

6061. So that vou would advocate gn>ing sci
entIfic instruction If you had only first obtamed 
~ood prImary educatlon 1-Ye8; I have advocated 
It all my hfe 1 

6062. In what way do you think sClcntI60 in" 
structIon, gtven under such circumslllnce., woultl 
develop the industnal resources of the d,stnct P 
-You have had progress hItherto made by sci· 
enufic men, and m that event you would have. 
larger number I have no dot1bt that it would 
have been an advantage to Mr. Mercer If he hac 
had an ea.rly scientific tramlng; and tlte prOb1 
blhtIes are that If a cons1derable sectIon of the 
workmg class was instructed m sCience you 
would have lOventlons and unprovements in 10 

dustnal PUrsU1ts amongst the communIty. 
606d. Do you thmk that in the management 

of the manufactones of the dietnct a greater' 
amount of SCientific educatIon l\Dlongst the fore-/ 
men would be of advantage apart from an~ 
lOventlons that such sClent1fic lOstructlon nnght 
lead up 1-They would be better able to dtr~,(lt 
mtellI~ently the men under them. I do not 
thlUk It would necessarily make them managers 
at all, because there are other higher and mor 
important quahficatlons than technIcal knowledg 
reqUIred 10 managers of works of any k1Od. 

6064. You mean that mere acienoos would 
constItute a foreman 1-That is what I mean. 

6065. The question 19, whether a knowledge 0 
SCIence would not enable them better to undersllln 
the processes whICh they were superintending 
and therefore make them better foremen on tha 
account 1-1 think there 18 no doubt It would 
My meaning IS thiS for lOslllnoo, take the trad 
to which reference has been made, which requIre 
more skill than any other trade lU Lancashire 
that 18 the trade of cahco pnntlng It ia v 
easy to purchase the chemIcal knowledge. It 
pOSSIble to have a very excellent manager WlthOU 
much chemIcal know ledge, because there IS a 
abundnnt supply of chemIsts now. A few ye 
ago a cbemIst was not to be had. I, for mstsnce 
have had a Rus81llIl, and I have had Germans 
but now 1 have DO dtfficulty in obtamlng a 
Engheh cheml9t. It is the same with regard 
works where chelDlstry 19 required; you 
purchase chemIcal knowledge. It has not a ve 
high value attached to it at present 

6066. So far as you are acqnamted With th 
manufactones of your dtstrict, do you thlDk tha 
the masters are supplied With a suffiCIent numb 
of scientIfically tramed foremen and managers? 
To a great extent I thwk they are, ~t there ar 
many trades that do not reqUIre them. For in 
stance, the spinning and We&vwg of cotton doe 
noli require a foreman SCIentifically edncated. I 
reqUIres a good mecharuc. 

6067. I 
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6067 In those c!l8es where sClentdic trnmmg 
IS of advantage, IS there a suffiCIent supply of It? 
-I thInk there IS I know 10 my own trwe I 
havo constant apphcatIons from young chemists. 
We used to haye very large ImpOI tatlons from 
Germany; but they found the competItIon too 
strong for them. I have been obhged frequently 
to send back Germans and others, who have come 
to me. seekmg emploYl!1ent. I remember three 
recently who came over to learn processes, 
and who have gone back to carry them out 
il/. their own country. One young man, a Rus
Sian, whom I became acquainted With, obtamed as 
much Information as he could in our employ, and 
has ~one back to RUSSia to manage works, and 
two 10 Germany are domg the same thmg now. 

6068. Do you refer exclUSively to your own 
trade?-Yes. 
I 6069. You cannot speak to other branches of 

trade ?-I am engaged largely 10 the Iron trade, 
where we employ from 2,000 to 3,000 men. If 
we wanted a chemist, we should have no difficulty 
In obtammg one 

6070. Speaking generally, as far as your 10-

formatIOn goes, are you not aware of any want of 
SOientIiio knowledge m the foremen and managers 
oftha manufactorles?-I should not say that there 
18 not any want, but there IS no [' essmg want, 
and I would say further, that do not thmk 
trades are sufi'ermg to any gleat extent from the 
want of It. 

6071. I did not put my questIon 10 that way, 
I asked whether they could be benefiCially 10-

creased b~ a larger amount of sCientIfic knoW'
ledge?-To some extent, I should think they 
might. 

6072 You say that you are very anxions in
deed that elementary mstructIon should be given 
to the people, but as regards sCientific edu
canon, you thmk It might be left to take care of' 
Itsel£?-Very much 80. 

6073. In what way do you thInk It would take 
cale of Itself?-In the very wa., that It IS domg 
now, that If we had a better mstructed artJzan 
class, they would be members of our mstttuttons, 
and they would be st&rtmg off lU hfe from a 
rather higher platform, and Jommg III largel' 
numbers the sCience classes, where pure SCIence 
is taught to them. I thmk we should have double 
or treble the number we have, If It was not for 
the lack of elementary tralnmg We have that 
dUlicultI strlkmgly lilustrated III our exammllr 
ttons. The Society of Arts very properly inSISts 
upon an elementary exammatton We have stu
dents constantly pretty well prepared to go III for 
speoml SCIences who have not an elementary 
knowledge, and cannot therefore compete. 

6014. What IS the object with wlnch louths 
pUlsue a sClenttfio study?-The object 0 many 
of them is, to better then pOSitIOn: but many 
pursue It for the love Ot'.lt; and I tlnnk it 18 de
suable to cultlVate educatIon for Its own sake, 
and not for any pecUDlary prospective wvan
tages. 

6075. The larger number seek a pecuniary 
advantage from thetr sCIentIfio knowledge, do 
they notP-I do not thmk they have any defimte 
obJect in view in these olasses, but thetr ambitIon 
is exolted, and they would look forward to bet
t~rlUg their positton III hfe. 

6076. Do you think they are correct in that 
vlew?-To a oertaIn extent they are correct; of 
oourse, If we had a ve'r11nrge number, no doubt 
there would be great diso,npointments because 

0.72. ..., 

there would not be sltllatIons f<>r all of thent'o 
Education IS a costly matter, and that IS a dIffi
culty I thmk the present feehng of the work-
109 class, espeCially the unskliled arflzan, IS thiS, 
If he sends his boy to a good school and pays for 
hiS schooling, and the boy 18 rather sharp, hiS 
Idea IS, to put him to some other occupatIOn, 
he IS not to follow hIS father's occupatIOn. In
struction 18 looked upon as a means to an end, 
and he would try to get him III a warehouse or 
some commerCIal occuyatlon If the father 18 a 
stonecutter, the son 18 not to be mstructed III 

stonecuttmg, becausehe thmks the son's educatIOn 
fits hnn for a higher pOSItIon 

6077 That would apply to general educatIOn, 
but not to SCIentific educanon whICh would only 
fit the boy for a manufacturer ?-I speak of the 
feeling which the workmg cln.sses generally 
entertalll respectlng the edncatlOn of their clul. 
dren, they do not apprec18te It for Its own sake, 
but that It may brmg somethmg to them m the 
way of a better posItIon for theIr boys 

6078 As regards the sClcntIfi" 1'''' t of that 
mstructIon, you thmk they are somewhat mis
taken 1- I thmk they are nustaken, If thele 
were a large number SCientIfically tramed" there 
would not be occupatIOns for them 

6079. You do not think that a man would make 
a better wOlkman because he had a knowledge' 
of the sCience whICh underhes the art he IS 
pracbsmg?- I tlnnk he would not, If he had 
Simply tl:ie knowledge, apart altogether from any 
mOlal consideratIOns, hiS dally work IS slI mtlcn 
a matter of routme and mechaDism The subdl
VlSlOn of labour by which we obtaIn our eco· 
nomlcal results, IS carned out so far where It can 
be, that I do not thmk, bemg sCientIhcally tram ed, 
would make a man a better workman apart flOm 
the higher mora.!. tra1D1Dg which mIght, or IDight 
not, accompany 1t One might hope that Lt woitld 
follow, but supposmg a man daily workmg m rt 
machme shop, at a lathe, all the teclmlCal know-: 
ledge of 11 on which he could possess would not 
help him to work the lathe or tool better 

6080. Mr. Potter J HIS master does not ask It? 
-He does not requIre hnn to have that know
ledge 

6081. Mr. DII.on] You sa.y that 10 YOUT 
oplIDon there lS a suffiCient supply of SCIentIfic 
InstructIon amongst the foremen, lind yet, at the 
same time, that there IS such a demand for 
sCience teachmg, that you ale unable to find 
teachers enou[h; does not that seem rather con
tradlctory?-J:he sCience teachmg 10 these 10" 

stItutIons IS of very recent gTowth; these BClence 
teachers, I apprehend, are the first frUits of the 
estabhshment of the~e sCIence classes, orJ~ated 
~y the SOCiety of Arts, and carrled on Ily the 
Government. I should suppose that" all the 
teachers we have (I am speakmg now WIthout 
bemg qUite certam) are pupils of those cal her 
sCience classes. Speakmg of my own trwe, there 
18 no dIfficulty 10 obtaImng chemiSts, which I 
attribute as a result of these science classel! 
StIll a man may be well mstructed 10 SCIence 
and be utterly unable to commumcate It. It does 
not follow that he should become a teacher or be 
able to teach If he has been SCIentIfically tramed 

6082 Do you tlnnk the exammatIons of the 
Sctence and Art Department have been usef111? 
-Itlnnk so 

6083. And of the Society of Arts as well 1-
Yes, the standard has been raISed 

6084. And. the Oxford and ~amb1'ldge ex· 
Q Q 8lDlDauons ?-
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aDllnatlons?-YeSr I thInk it 18 a great pIty we 
should need them, 1 hope we shall arrIVe at a 
hIgher appreemtlog. of educatIon. and dIspense 
WIth them some day; but tG a great extent they 
have been valuable. 

6085. You have had great experIence m the 
management of science and art elasses 1D the 
mechamcs' InstItutes 1 suppose YOll have ac
qUIred considerable funds, hsve YOll not. to carry 
them. on? - No, the InstItu\1ons hsve not hsd 
to pay at all. Payment on resulta by the Govern
ment has. been the only payment genemllJl re
ceIved by the teachers. In mechaDlcs'lDstltutJons 
there have been very gcod mechanwal drawmg 
classes for years, aru1 we had to pay the teauhers 
100 l. or l20 l. a year;. but the establ1shment of 
the Government sCIence classes took the payment 
out of our hands. we now find that the payment 
whIch the teacheV8 receIve 18 quite sufficIent WIth,. 
out the lDstItutJon bemg burdened WIth thelv paY'" 
ment, and It thelefore l't'heves the IUlltItutlOn to 
that extent. 

6086. Then those sCIence classes have not been 
a burden uFn the mstItutlons?-No, they aa.-;<e. 
helped the IDstItuhons. 

608';. Have you been able to supply the de
mand for sCIence tenchlDg 1-W e have been able 
to suppl:!, the demand, but I thmk If we had 
more good teachers we could soon oleate agreaten 
demand. At some of our. &lInual meetlogs we 
have suggested the estsbl1shment of these classes. 
and we lIa.ve told. them tha.t the teachers' wIll 
come and take them, dependIng upon the ~esult ,. 
pOSSlbly we offer a small prl$e to a student who
shall pass the Drst. eX&ImDatIoo. and the wass II!. 
started. 

6088 In add.tlon to what the Governmentl 
has aiveady done for SCIence, thro\lgh the S~lenoe, 
lI>ud AI t Department. all you would advoea.te 
in adwtlon would he that the Government shonld, 
&SSlSt ID provldlDg ... suffielent number of good 
teachers ?-1 should thmk it very IlUpclCtant. 
+he Govea nment 18 gOlDg 10 the rIght wrectJom. 

6089 That 18 about all }OU would adv0cwte 
the Government domg?-11'es, except 1111! eon
llechon w,th Owen': College and the InstItutIona 
wmch mIght be estabhshed at BlrmlDgham. and 
elsewhere, where 1 thlDk the Government tmght 
&1d 1J1, paymg teachers who would gIve lecture&. 
I attach very much more Importance to lectnres 
than some of the wltllesses who hsve been exa
mmed. 1 eonswer them to be of great advantsge,. 
not as teachlDg lDstrumen!s, but as &tJmulauts. 
':[he system of free lectunng would be of grea.t. 
advantage WIth us. 

6090 W Jth reference to sCIence. w-",.hera. II>t, 
present, how do you, thlDk the Gover_DJt ooulci 
act so as to IIlcrease the number ?-Only. by pa.y_r 
lUg more hberally ~ but keeplDg fo the. systam, 
of paymg for results. pOSSIbly that ImgJu. do It,, 
but 1 am not clear upon that pomt. 

6091 You mean that the GovernmeDJt should 
1'l).lSe the emoluments~Ye8, and. SO rmse the 
teacher 111. the estlmaugn of the pubho, ld't Jum. 
up, 111 fact. Unfortunately, a. teacher 18 not ap
preciated at. present as he. ought. to. be bJr the 
general pubhc. 

6092. Would you. advocate Government, 
maklDg grants for the erection gf such buudmgs 
lilt Owens' College" not onlJlllL Manchester., bnt. 
in a few other centres ?-I thInk that they should. 
spjll1d a httle Ijlone)< upon; bwldmgs. In a few 
centres where such atl e1l'ort was me' 1a a.ceJt'{ 
respondmg manner bI th.a lDhabltants.. 

6093, And in addJtlOIl- to a grant of money 
for the ereotIon of buUdJ.lIgs. would TOU fUl ther 
advocate the Government pBllDg • portIon of 
the ealanee of the profellllllr8 III the colleges 1-
TheT mIght pay a. porhoD of th. salarIes, b~ 
cause It would etlll1ula.te the benevolenoe of the 
neaghbourhood. I would not, m any case, help 
a locahty unless It would do a great deal for 
Itsei£ I should not be dIsposed to uk the 
Govemment to do very much, but I thmk that If 
gentlemen connected WIth Owens' College would 
r&1S8 100,0001. the Government, over & few yea»s, 
mIght vel'}' properly expend 100,000 I. alSo. 

6094 I thmk I understood. yOll to say that 
there III amoDgst the workIng classes & reaw
ness to be tsugllt d' there were teachers 1-Y 418, 
I beheve there is. 

6095 HItherto the teachers have been m&1uhl 
brought to these werklllg men by means of such 
gentlemell as yoursel£, who, seeulg the advantage 
to be derived from educatIon, have spent thllll 
money and, thell tIme III prondmg It for them P 
-l'hat has been the case • 

b096. Then the oaly dJIl'eren6o between your 
wetrlllt a.nd onG; of these negleeted dIstrICt<!. 
remote from the great oentre, would probably bill 
the a.bsenee, In the latter ClISe, of gentlemen hk .. 
J!'ourselL. The ,demand would prababl y stJlL 
eXIst WIth. the workIng men, but there would b& 
no leader to prOVIde the teachers 1-1 bellev. tha.t 
IS very hkely to be the case. 

6097. D~not YOIl thmk that an eullghtened 
governmellt ml~ht do for the workmg men 11l 
those remote distrICts, what you and other e1ll
!lghtelled people have done IJI, ~reat eentI'es?
Yes, I thlllk It mIght do somethmg to stImulate 
lDBtruetIOn. 1 am ,Bot prepared to la1 how far 
1~ ought to go in a1 such dietrlete. 

6098. ]\,U-Powell. Have you consIdered whether 
It would he a,d"lSab e that youn~ mell ww, are de
SirOUS to take a promment part 1n the great lIldul
tna4~stItut10nB of the north. a!t.ould lD.tead of 
going to Owena' College, and pasSlng & seaaon of 
tlutlon In the same atInospher& as that III which. 
they have been brought up, p!l8lt Ul monthl at 
Oxford or CambrIdge, aupposmg t.Iut same oppo .. 
tUllltJeS were a.1l'orded at Oxford and Cambndge. 
as a.re a1l'arded at Owens' College, ahd. that tiles 
choopnea& wd effiCIency of the educatIon were. 
equal?--1 do not know Assl1lDlDg the C08t ta
be the same at Oxford as at Owens' College, the 
iWferenee _uld be thIs, that theIr e~ery-daY' 
hf'e would be ddFerent a.t home amongst theIr ownt 
assocJ&tes ~ they would lie gSl1ung an amount o£ 
luaowledge of a.nother kw<1 w!u.ch ther. would be> 
depnved of at Oxford and. Cambndge, they
would halve. a COWitant opportunJJt)l of a.pplymg' 
thelu knowledge by reSIding 111 thl8 centre of m
dustry, where they a.re bem~ taught; they wonld. 
have a gl!eatew stimulus applied tothem by comlllg 
llJ.Oontaet With the thought of the neIghbourhood.. 
tha,n belDg confined to> Oxford. or CambrIdge; 
wbere they only meet WIth with &tudenlis, au. 
movmg much In the same groove as themselves.. 

G099-. Yo. tlunk that the advantage denved 
nom l,,'mg m aD atmosphere permeated WIth!: 
iDAiuetry, wonlel be greaM tbanr the advantagest 
denved. from hvmg fu~ II tune m ~::ier sphere. 
such as Oxford or CambrIdge ?-I that thlll 
advantages of hvmg m the, centre of mdustry} 
ale greate .. ~ thought J8 stimulated there ~ the 
ol>Poriumty 1& a1l'orded of testJDg thea Imowledger 
all 8Af- tuDe. a.nd posS1bl1 the- pospec* of advanec> 
afterwards IB ~}' present WIth them. and.. 

the 



the general knowledge outside would be greater 
than even the advantages of Oxford and Cam
bndge. 

6100. Mr A.land.] COUSldering that the. "'!
vancement of industry depends upon two pnnm
pIes, one the knowledge of SCIence, and the other 
the knowledge of practice, should you be pre
pared to say that It IS not an advantage to a 
young mau to bl! l'tlmoved :for ... tune from the 
bustle of busmess, and to concentrate hIS thoughts 
on SCientific pnnClples as such 7_FIU the hIghest 
trammg, I thmk It IS desuabl\l. 

6101 You may have heard It S81d. WIth refer
el1ce to tIIe prof_on of medtcme, that the bustle 
of the London hospItals is not altogether favow:
able to the study of' pure SCIence, and that the 
b~hest practical results are hardly Jltta.mablll 
Without the most profound sCIence. and on that 
ground It has been 8U~gested that the Jlroper 
functIou of an umvemty was to teach SCIence, 

"",bIle .the proper function of lh8llpltals.is to .t.eaoh 
practice, may there .not be etlmethmg slDlIlar to 
that.m manuf8l.ltomes, .havmg m _ not :enly 
ordtnary foremen, but'll1lDh men as Mr.---;,twho 
is a wrangler of Cambndge 1-.I tbmktthat m"IYbe 
.qUlte true WIth ~gBI!d .to men.aeekmg after the 
flue:hest practical attamments; but <ilpe~ ofIf 
onImary.hfe and mdustry, I do .not thmk..it;is 
deslr&ble. -

610.2. I understand YoDr.a.nswer to Mr. Powell 
"to refer IIlIUnly to those who wonld OClCupf • suh
-<lrdmate pOl!ltJ.on m ae immediate mlndudt'f)[ the 
-<detaUa of bnsmessP-Yes. 

·6103 And yon would he ",fra.Jd ,that If they 
.... ere taken mto the ,purely mtelleot ual atmosphse 
of all' univer81ty they nu.ght acqUIre a dtstaste Ul 
the dlltalls of buslDess ?-J ust so. 

6104. That answer JS not mconsistent 1II>th.ilie 
<new that, for the Ingheat nataonal.mterests, at as 
.unportsnt to have centres .of f}urel" ilelentJ./ic 
study wluch mIght be attended by .the ,hlgheet 

.ci&88ea, '<II' the most aclvanced teachers ?-Not at 

..all, I tlnnk that lS most lJnpontant. 
,6106. A.re you aware 'tha~,at Oxford .eapeoi

ally. there 18 a lIBrJ large a1.tJtude in .the _ 

museum, and in the laboratory of Professor ClIf
ton?-Yes. 

6106. Lookmg at the great want of teachers 
in England shonld you VIew, favourablr, endea

-'V01lI'lI to make the old EnglISh universities sup-

t1y the want of the highest class of teachers 1'"
look very favourably, indeed, on the efforts 

.made in Oxford; I thmk they will supply the 
hIgher teachmg power; I am qUIte aware that 
the facilities now at Oxford are very ample fOl' 
8C1entafic culture 

6107. That which is true pf Oxford would, to 
a certam extent, be true of itllr grammar schools, 
that by a wISer application of the endowments 
.of grammar dools we dIlight hope to benefit 
greatly the educataon of what we may call the 
..second grade of the middle class ?--Yes 

6108 You have pomted out, m several of your 
<alIlSwers,lthat science alone w.ll not make a mana
ger, or a successful man of business, because cer
,t&Ul other moral q1l&h1ications of cha:raeter were 
necessary, are you of nplDlOD that .t is ileeirable 
:to 4JIakJi 1IClence .lone the"IDBID IUlstrument of 
mental traIning, or should you be mobned ito say 
-&t '& SlIll'tam amount .W: moral and hterary enl
uvatIou would 8SSlst the l1ICIentafio growth ?-I 
"'thmk at would be a lrmy pariJal hnIwe WIthout. 

610ll. .Are you also ,m <Opinion thatln .. he im
provement of pnmary educatlon, Ithe ;inb;oduo
tlon of lObjects :Jur.V1IIg 1'or ihmr 'JI1l1'p&8e the 
trammlL to habIts of observataon, js 'fI.my ;unpoJ:t

-ant jl-¥ eryimportant. 
fl II O. Therefore, you would ,be iI'a.vourable to 

introducmg, as an instrument of education in 
lprimary schools, a modenate ounolDlt Df science? 
-Yas, <eertamly. 

,6111. And in the >secondary 1clJ.ools, wlnle you 
introduce a coDSlderable :amaunt,of '!lcrenne as :a 
maUer.of !mining, lIS well as .mformataon, you 
.could not make It exclU81lle-of moral and ,hterarv 
-education ?-Certamly JDOt, a.nd I 'Would maIude 
.elementary ;pohtIcal economy 118 'Wen. 

6112. ls there anything else wInch :you-wIBh 
:to.add :to your ev.idenoe 1--lIT 0. 
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Il:EMBERS PRESEN'l. 

Mr • .Acland. 
Mr .Akroyd. 
Mr Bagnall. 
Lord Fredenck Cavendish. 
Mr. DIXon. 

Mr. William Lowther. 
Mr. Edmund Potter. 

'Mr. Powell 
Mr. Samuelson. 

BERNHARD S.AMUELSON, ESQ, IN TRE CHAIR. 

Mr. JOHN HENBX CHAlIIBERLAIN, called in; and Exammed. 

Mr. J H 6113. Cha.rman.] WHAT are you by pro-
Okam6trla,". fesslon 1-1 am an Archlteot. 

6] 14. I beheve you are reSldent in Birming
!ZAJune hamP-Yes. 

18G8. 6115. ;How lonE( have you been resident in 
Blrmmgham P-Thirteen years. 

6116 Mr Dtzon] You are the honorary 
secretary of the Bn:mmgham IIIld Midland Insti
tnte, I beheve P-I am. 

611'1. How long have yon held that office?
Nearly four years. 

6118 WIll you state fur what objects that in
stitnte was founded ?-For the advancement of 
sCIence. 

6119 That 1.8 one of the objects, but not the 
sole object, IS It 1-1 beheve that was the mam 
obJect; the advancement of sClence espeCIally 
among the IndustrIal classes 

6120. To what extent has the institute eamed 
out that obJectP-That 1.8 rather a dIfficult ques
tion to answer. .All that I can say IS that we 
have earned out for a great many years a system 
of lDstruction 111 ddferent classes, that those 
classes have been generally well att.ended, and 
we have reason to beheve that they have been 
followed by very good results 

6121. What are the SCIence classes whIch exist 
at the present time in your lDstltute 1-There 
are several; there are science classes lD chemistry, 
expllnmental phySICS, geology, geometry, practical 
mecharucs, botany, algebra, pliyslcal geography, 
and In the Latin, French, Enghsh, and German 
languages, and also In Enghsh lIterature, Enghsh 
rustory, Enghsh grammar, wntmg, anthmetic, 
and smgmg 

6122 Have you a large number of students 
attencbng the SCience classes?-Yes, the number 
under mstruction lD classes taught by certificated 
teachers IS 160, those subjects being phy81cal geo
graphy, expenmentaJ phymcs, and chem1sfry. 

6123 I suppose ilie number of students has 
gone on gradually mcreaslng since the com
menctment of the elasses?-Yes, the total num
ber of" students has gone on Increasing Since the 
commencement. 

6124 Can yon tell the CommIttee from what 
class of people those students come? -Yes; tf you 
take the 160 nuder certificated teachers for the pre
eent year, they may be 8Jlalysed as follows 48 al1i
zans, 29 schoolmasters and teachers, 19 chemISts, 
grocers, and taIlors' assistants, 24 clerks, and 46 
tradesmen and manufacturers, and thell' SODS; but 
if the COmmIttee Wl.8h to knOll' the clasmficat10n of 

those that are not under certJiicated tea.chers ] 
can gIve that also to a certaln extent " 

6125. .Are those m the 8clence classes 1-Yes 
I trunk they are; but they are not recogrused by 
the Deparbnent of ScIence and .Art. 

6126. What IS the charge to the students in 
those classes 1-Thtee 8hillings a term; and 
there are three terms in the year, 80 that the 
charge is nine shdhngs a year ' 

6127 • .Are you aware what the colJt of' those stu 
dents IS to the mstltute 1-1 can gIve you the total 
cost of the teacrung throughout the whole of the 
Institute, but that wIllmclude some classes that 
are not sCIentific classes The total cost of the 
classes, as nearly as we can ascertain It, 111 700 l 
a year. 

6128 Of that 7001. a year how much is sub 
Bcnbed by the students themselves ?-Thre 
hundred and eIghteen pounds we get back in the' 
shape of fees, whIch leaves a defiCIency for the 

6129 How 18 that deficiency (>{ 380 1. sup 
year of 3821. ~ 
phed 1-lt is supplied by payment from t1i, 
general de;parbnent. We have two departmen 
one of whIch is called the IDdustr1.81 department; 
and the other IS called the general department 
The members of the general department arE 
subscnbers: they pay one guinea a year towardl 
the IDstltubon, arid receIve certain advantages 
snch a8 pubbc lectures, wruch they mayor rna, 
not attend, as they please, and there is a news 
room. Of those 8ubscnbers we have about 851 
at trus time, and what we can save upon thoe 
subscrIbers goes to pay the expenses of th 
industnal departl{l~nt 

6130. Then the guIDea 8nbscriber does n~ 
gaID any advantage from the scIence teachm 
excepting so far as the lectnres are concerne{ 
some of wrucb, I presume, are scientIfic lectures 
- Yes, m a certaIn proportIon they are so, bt 
a great many of those ;persons subscnbe on pu 
pose that they may B88lst those mdustnal classe 
knowIng that without their llS8istance they cool 
not be earned on I thmk you may say tI 
subscnbel'll do not look to any return themselvl 
in the way of scientIfic instruction; that 18 

say, the m&Jonty of them. 
6un. In fact, they have no educational p1 

weges 7 -No 
6132. What 18 the total number of students 

the institute 1-The total number of students 
the institilte at the conunencement of our presE 
_on, was 1,142. 

6133. 
I 
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6133. I presume the cost of the teaching of 
those students was mamly In the sCience depart
ment ?-Mamly m the sCience department I 
can glve you the dewls: the classes In chem
istry, phYSICS, botany, geology, mechanics, and 
physICal geography cost us 3391., and we receIved 
In fees 1181, so that the loss upon those classes 
amounted to 2211 In mathematlcs and anth
metlc the cost of the classes was 1121, and the 
fees receIved amounted to 271., so that we lost 
there 851 In French, German, and Latln the 
classes cost 991., and we receIved In fees 871, so 
that the loss there was 121. In EnglIsh hIstory, 
lIterature, grammar, and wntlng we spent 1191, 
and we receIved 601, so that we lost there 591. 
In smgmg we spent 311., and we receIved 261., 
so that the loss there was 5 1, makmg altogether 
a total defiCIency of 3821. 

6134. So that It may be saId that BIrmingham 
spends over 300 1 a year on the Btrmmgham and 
MIdland Instltute alone, In contrIbutlons towards 
the teachmg of the industnal classes In SCIence 1 
-It. does. 

6135. Can you inform the Committee from 
what class of persons] the subscrlptlons are ob~ 
tained, for the support of the BIrmIngham 'and 
MIdland Institute ?-AssumlDg that we have at 
the preseut hme about 850 subSCribers, they may 
be diVIdcd m thIS way: manufactures, 348, mer~ 
chants and factors, 104; tradesmen, 98, profes
SIonal men, 195; mIscellaneous, bankers, and SO 
on, 30, gentlemen, 68; and ladles, 10, makmg 
up a total of 853. -

6136. Therefore, conSiderably less than ,half 
the Bubscnptlons are denved from the manufac
tU! ers, who are most dIrectly mterested m the 
SCIence teaching ?-Exactly so Perhaps I mIght 
add, that durmg the last year the support of the 
manufacturers has been given m a larger propor
tIon to the mstltute. The number of manufac
turers the year before last was only 227, and now 
the number IS 348, so that In propol'tlon to the 
otl,er classes we made a great advance last year 
In gettmg support from the manufaoturers. 

10187 You, pCl:'aps, tbmk that fact showa a 
growmg deslle on ti,e part of the manufacturers 
fGr SClence teacillng 1-Yes, I thmk so. Somo 
~entlemen connected With manufactures have 
mterested themselves heartlly In connection WIth 
the inslttute, and did us some good In obt8.llll.ng 
ne,v subscribers 

,6138. Was the instltute originally prOJected 
by the manufacturers, has It been carried on b!. 
that elMs, and do they chleHy form the council 
of the.mslttute P-I could not say that the manu
facturers ongmally proJectea It, but, at the same 
tJ.m~, they have always borne a fatr share In the 
general man~ement, as far as regards the coun
Cil of the mstitute they have taken a very active 
part. We have now m our counCIl 11 members, 
elected by the subsorlbers annually, and among 
that 11 we have four manufacturers, and we had 
dUl'mg the last few years a great many manu
factural'S, some of whom are very InHuentIal men, 
on our oommlttee I but 1t 18 difficult to glve the 
exact proportIon to the other men, beoause one 
gentleman serves, perhaps, three or four years, 
while ,mother indshl! profesmonal engagements 
Interfere, and he only serves a few months; but 
the manufWlturers have,been very well represented 
on our oouucU. 

6139. ~'rorn what classes are the other mana
gers drawn 1-They are very vanous; but they 
are mostly profeSSlonal men. 

072. 

6140. And thati~,in fact, the class from winch Mr. J B 
the maJorIty of the managers, and the most Clv.zmberla. 
actlve among them, have been taken from the -_ 
commenc~ment of the mstltutlon 1-1 t1nnk I U JUDe. 
may say so 1868 

6141 ChaIrman] That is to say, profeSSIonal 
men ?-Yes, professl0nal men 

6142 Mr. DIxon] What aSSistance have you 
receIved from the SClence and Art Department ? 
-We have receIved aSslstauce in the way of 
payment on results, but I am not aware that we 
have received any other actual asSIstance froUl 
that department 

6143 Do you know the amount that you have 
receIved ill payment on results ?-I dO' not, but 
It has beeu exceedmgly small. 

6144 Do you thmk It has reached 501. per 
annum?-No, I thmk not I questIOu If the 
amount has been much over 301 per annum 

6145 And, beSIdes that, I suppose yoU have 
receIved Queen's prizes ?-y' es, we have reeeived 
Queen's prIZes 

6146 Are they much valued by the students? 
-I thmk I may say they are not valued at all. 
The Queen's pmes are books of such a remark
ably poor character, ana so thoroughly lnSlg
nificant, that I beheve the students prefet the 
SOCIety of Arts certlficate to a Queen's prize. 
The SOCiety of Arts certlficate carrIes nn acknow
ledged value With It The Queen's prIzes, I be
heve, carry very lIttle 

6147. CILalrman J They are 'sometimes only 
manuals, costIng 18 611. or 28, are they?-That 
is really the nature of them. 

6148. Mr ,DIxon] Would ;rou advocate the 
Government glVlng greater aSSIstance to the In

stltute than has hltllerto been given ?-Yes 
6149 In what way do. you t1unk the Govern

ment mIght WIsely asSIst the Bmwngham and 
MIdland Instltute?-I thInk the Government 
mIght assist the BIrmmgham and MIdland lnstl
tute very greatly If, m adchtlon to the present 
payment on results, they would make an addI
tlonal payment on results to the commIttee as 
well as the teachers One great chfficulty IS tins, 
that no one at the instltute has suffiClent In

ducement to press students to go up for exami
nation, and. consequently, out of the number 
that we educate, very few take the trouble to 
present themselves fOl that cxaWlnatlon. There 
are speClal reasons why other schools in the town 
send up more fOF exammallon than we do. The 
masters of other schools look to the payment on 
results as then remuneration, but, WIth regard 
to the instItute, the commIttee gettIng no benefit 
from payment on results, they are naturally a 
lIttle careless about It, because they have no In

ducement to go to the students and lDSlSt on thetr 
presentln~ themselves for examtnatlon. 

6150, Chairman 1 How 18 your teacher Vatd? 
-He 18 patd partly t);r a salary from the institute. 
and he partly gets this money patd by the SClence 
and Ail; Departlnent, but hIS pnnClllal temu7 
neratlon IS In the shape of a defined salarT' 

6151. If the payment on results rec61ved by 
Inm were larger, you would scarcely hke to di
mInIsh hIS salary ?-Certsmly not. 

6152. Otlterw1S6 you lDlght gam as an. instl
tute b,. ms receIVIng a larger sum on results 1-
Yes. Suppose our present sctence teacher, Mr. 
Woodward, were to get a much. larger sum from 
the Government, we should not deorea.se Ius 
salary, because he hal! done excellent work for 

QQ3 u· 
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Mr J. 6 Jf¥ at _ <very 08ma\!._nerAtiOJl; in fact, \We 11.re 
C/iarnbe1-bnlJ. !Om,. able to offer hIm a .I!IlIail)1'emuneratlon. 

6153. Mr. DIZOII.] Do you thInk that the 
.granlll which flJ.'O Jll&de by the Salenoe Amd Art 
Department for apparatus are satuuactory 1-

,PractIcally to jhe mstltute we find the gl'Allta 
for apparatus are of no use. The SCIence "nd 
.An Department grant 60 I. per cent. on an flJ.'bl
trary scale, but thUi 501 per cent. does not m 
any way represent th.& value of the best mlltru
~enlll Xhe Science anil Art Department wIll 
.not gIve any ,)lloney at aU upon cheap Instru
ments, where they are likely to be dam.ged; 
.and when yon come to the lugher 01&88, 'We find 
!hat the.omount of the I!,rant IS .so trlfhn~, that 
at present we have availed oUlselves of It to a 
very small e:J.tent. .A JShort tune ago some gen
tlemen InJ3=ngham took some trouble to rruee 
a Bum of money ill order to meet Bome of our 
'wants, .and they collected 1401. As near! y, as I 
.can ascertam, all that we shall get from tbe 
depal tment m advance of th,S sum IS .about 251 .. 
>Dr 301. at the IlIltBlde", SI) that a1though.we lire 
prepared to spend UO Z. Ion apparatue, we CBn 
.0n1,y ~peot to ,receive a com£aro.tlvely Email 
JUIlount nom tbe dQpal tment. .l 'have 1wo .hats 
.here whIch ,ale ISsued by the .departmellt, and 
the first that I take.lll the thud artlcle ;in thll 
.lIst, .... d that .IS a battery" their scale of allow
_anCB on that would be 60 per oent. on21.12~ 6d; 
but I find our battery cost UB ~o Z. Our sClence 
teachers say that a battery on the South 'Ken
sington acale really would be of comparatrvelr 
bttle use. In gSlDg through the 1'8t 'rou iina 
that whenever you wantlnstruments, If yon are 
to gIve the 'prIce that 18 reqUIrel! for good mstru
ments, the advantage to be got out of South 
Kensmgton IS very small Indeed, and it is the 
OPlUlOn of many pereoDs 'that the advantnges are 
not suffiOlent to compen<;ate for the restrlCnons 
whIch are placed upon the '1'ecelver of the 
money. 

6154 Are we to understand that In (l'e.ahty'the 
Science and Art Department do not pay 00 pllT 
~ent. of ,the cost of the app1l1"atus, but Simply 
'50 per <lent on lin arbitrary scale laid down by 
themselves ?-ExactIy, they do -not .pay 50 per 
cent. of the cost of the apparatus ahsolutely, bttt 
they refer Y01;l to theIr scale, and they l!IIy .... We 
wIll gIve you '1i0 per cent. of the amount named 
in i.hIS column on a gtven lll8trument" 

.6155. Do you remember Whether, ~n thatamr
tIcular 'instance, the 11. 6 s 6 d. -was actually 
~ecelVed 'I:>y your 1IlI!tltute-l'-No.. we recelvod 
nothIng J1t all, no npphcutlOn "Was made 'from us 
If you receIve -the .money, the SClence and Art 
Del,artment nave 80m" ci8lm 1IJ>0n the mstru
ment I beheve, for ,ustaJlce, 1I,at In -the -ca."Il 
of the mstltutJon bemg "fIuRpended, or anythmg 
of that B011;, the InstrumeJlts nvert to t1Ie 8Clence 
and .Art ~rtment. 
.-jf}q11f1. A:ad_ilu¢punGl __ nat 1!01lSldered 
~ 'I¢Iule t& iIIecept ahe iIII.IlSJStance .u tile ..m. 
'P .. ~tment ... '".pect to the lUBirnm&Qt lJl <JIlI!6twa? 
-Exactly "10. 

- f6111i1 V"!!"Ill know WJhat 1Il ~ total .amDl1nt 
spent on ... ppnra.t6l! !by /the lllBtltute I--.Na. jJ. 
cannot tell you; "ut ahe ~ baa been sa-U 
for .... ~'1ears. dhat 1iInsJ.ttIe fund of 14OZ .... " 
gut <together by a spe<lIIil ",ffcmt, 1Ul ,order -to buy 
trunge -t'hat we eteod ~y lin ueed ,of 1.'hll 
matitBte 'has been eo himl Feaoed .eveJ.' amoe flB 
eemmenoementtoearry.onothe cluaee at all, thut 
jj. """" 'for _ ",(lIB'll.in.. defiQJeIlC:f. and Jlad 

no money to spend in .keepIng u.p the l\J"pa
.mtlUi to the ststo of effioiency lD whioh It eXisted 
at the commencement. 

6168. But If you bad hlLd a larger fund at your 
chsposal. would you have mcreased your appa
ratus?-Certamly, and the teachmg could then 
have been much better conducted. 
• o{ll69. Do you t1unk that would have led to 1\11 
lIoceesslon ofstudentsil-J'06slbly It might; but ILt 
Bll,events it "Would have ,mcreased the value of the 
$eachmg ~gnlen m the mstJ.tute • 

6160. Ie there anYl)ther way in wluch. BOOOrd
log to fllW' <!,pUllon, tbe Government mIght help 
sueh an Jnstitut\OIl lIB your Institute ?-I thmk 
the IGovetmment mIght help UB very ClQJI8lderably, 
If tbe rule WIth regard to payment on Ee!ullZl 
eould be eulatgeo., tbl\'t is to >8ay, If pereons other 
thlln IlIl1zanS, could obtalD »1I,meut on result~. 
We BEe 'Placed atl liD eo<ceedlIlgly ddlicult POS1-, 
flon.,for we really teaclt the leacher" a greB~ 
many of the people who come to us for lnstructlOlJ 
lire <themselves m the reoelpt, perhaps. of JUort 
than 1001 II year, and at all eveuts they cannot 
be accepted for .cJWIltnatioo !by the SCleoce and 
.AJ:t Department. Weare ,really teaolung the 
r.ery rgentlemell who. In theIr turn, take puptle, 
"nd get payment on results from the SOlenoe and 
Alrt Depal'tIPent, wlule we get 00 plrCfitwhatev8I 
oW'eelNeB from the Goveroment for thBt lVer, 
tel1ll}lln~ We have 29 Bchoolm&Brel!8 Bnd teachers 
mid of tltese 29 schaollll98tel'l1 we cannot clalm 01 
more than about 12, so that, althou"h we arl 
tellchtng them, we get no RId from the Govern 
ment m 80 dOUlt; There is a ,rule. whlOh eay 
that IIny persoa 18 Moluded whose father IS ae 
_ed to 'the ~ncome tall. :rhore 18 a young mal 
named Caswell, who hBil Just passed a first-class 
examIDBtlon ID geology, and WIll probably be 
entttled <to .. medal; but he cannot recelve that 
medal. because :hIS ,father keeps II shop In BJp. 
mmgham; that hoy 111 17 ye8l'8 of age; tf he weri 
21 lie would, J: ,have nl) doubt, be a w0rkmg ~ 
lik.e lus fatbllI:.'lVho>lll "prmter as well as a shop; 
keepet:, and <IIould !l'6oe~ve the rewa,d wluch I~ 
nnw w.lthheld, because ,Ius father puys iocome tax 
I -find .fi:fllD mqUlry, ~hat WIth regar,1 to a verJ 
j81ge propomon of our scholars. the teachers ar, 
debarred £.om .get1llng p~ment on results by tIu 
rule. 

,6161. SD that m the case of the B1IllllinghllJl 
and Mldland Inetltute, the rule laid down by ,thl 
ScIence and.Art Deportment.has been rigtdly anI 
c0118Clontlously adhered 40 ?-Qwte ao. 

6162. (harrTIIMt 1 Do you &tate that the age £ 
.thl6 pupil JB 111 ~rt.lS about 17; I do not )inOl 
>wbether be IS Qver ar under -the age. 

6163 :rhe estmctum b}' the ,department is 41 
4e'mwdle-cl_ ettldents.above the age af L7.~ J 

Dot 1--1: 'Was teld that he WM 17 years of age. 
'6J64. :rhe ~ bOJDg that If he bad been undl 

il7 .hll'ceuld l1ertamIy have ,taken the medal 7-
:Yil!8 • 

.v 165 .And)'flu ronswer that 'that resmctum 
\mJustmable ~lIe ».,eJ[oluded _ply becaul 
,m" iaJ.her 1'''I}'II ,noom. Imt, wl.erea. .If he VI: 

iour"ears 41der he ..... ould 1111Dl6elf be an arUsl .HI. 'l'OOelpt ef weekly wage!\, and could olat 
tdnl oedal; lie 'If!. m .fact" an artteall at the pr 
_t1un8, but Deoause 1us father keepe a 8hop J 
amJIPt f311.t ... -'Iai.. he ;will be All ftrtuI 
when he becomes of age. 
,.tiJ.i&, W ... '" eJOIIB ",Ill ia 00 bhehalf a 

'ftJftCt~ ?-lle • ..I thmlii BOt. , 
6167. You are QUltp.lUre that the youug m 



SELECT CelltliITTEE O:Nl. SCIENTIFIC INSTRUU1'IeN: 311' 

is an artIsan, are you ?-Ibeheve he lI! a workIng clfeumsfanoee of tine pal't!cular student are 01)r- Mr "~. E 
prmter, his father IS III prlllter .... d keeps a shop, reetly IIpprehended by Ml" ChamberlaIn, the Cltam~erla 
and pays mcome tax. department' would have cOD81dered bnn entItled 

6168. Do you know whether he 1& an npplen~ to taJre the medal ?-Certamly, if he IS a work- ~2 JUlie 
twe or whether he iL9 earmng wages'?-I belIeve mg prlDter. 18bll 
he IS an apprenhee, bun I cl>nnotsay thllit Ilrnow 6176 Is It the caso that m applymg thl~ rule 
that of my own knowledge to tile' occupa.tions of pupus- and parents, the de-
• 1>169 (To CaptaIn Donn.lly> wllo ,. present.) partment has been very strmgent, or othermse if 
You have heard tile statement of Mll Chllmber~ -Thetc have been spemal eases, lmd whenevel" 
lun to the effect that the Midland InstLtute re- !J) good speCla'! case has' beeD made out ehowmg 
fruned trom clamllng- aI,medal on behalf oil a thm; the stuQ~mt could be f4l.Irlr blought mto the 
student who, _1l.d otherWise b",ve earned l~ competItion WIth artlsaus, I thmk the rule of the' 
under these clrcumstanees, tham the young maD Cilepartment hl\8 beeD! relaxed as far' as possIble, 
was a workmg prmter lr\llllgwlth hIS i'wther, who the whole obJect of the ules bemg to keep the 
18 a prmtel" keepmg a shop. and paymg moom!; competItIOn a.fur one' 
tax, the yOlWg mall. being abowt 17 years of age 6177, That IS to say, your rule has been ta
The, question I would Mk you, 1& t1ns~ w bether. thel, to keep the competitIOn a faIr one tban ta 
assummg that the young man WaS' 17 years ob .a"e the n",tlonail exchequer 9-Entlrely so 
age, and. was elthe» an apprentice 0"8/ workmg 6178 (To Mr Cltamherlam) Is there any-

• prmter, the fact of hur hvmg wIth bls fathe .. who tlnng you would lIke to add upon thiS pOlDt~~ 
lJ pays mcoma ta.x and keeps a shop would have There IS another aspect <If the subJect, namely, 

precluded h.m frolll! earnm~ the medaJJ Il--The tbllt whick ~efer6 tG ourselves; a6 well, as that 
! C0lIlmlttee of ilie school, send, lip the names of whick refers to tho pupil, we cannoe, I beheve, 
, those who are quaLIfied according to the ralea to get any direct payments on resul't& on those 

)lllcelve medalii land ,£ ther. cault!! cer1llfy that young men, aceol'dmg to the rule that dlre'et 
he was aIL artisan he' IS qualIfied to reCClve the P"'Ympnts are made tt!) teachers only en behalf of 
medal whether he 1& abolVe Ot' below 17 yeaBa of wult> artisans, 01' the children of artlsans, or 
age, but ,£ he was a. mIddle-class student he persons noti assessed 1tG the income tax I merel)'t 
w0uld not be qualIfied, tlh receIve tile medal If mention thiS tG ahow that heTe IS a, young man 

, he was more thaB 17 years,of age The resme- who 0thel"Wlse GOuld not ~et !it sclentIfie eduea
tlon 1U question was Inserted 1D order tha.tmuldlJe.. tlOD! lit a.I1, and who' obramS' thalli scientific edu
elass students from oolleges and uppeF elass eahan thr0ugh UBI a.nd' reacheS' a high ortIer of 
schools sb@uld not oompete With armsau etndents mePltj and ye1: OUl' teachers> oan' gefl no paymenti 
III the ordmary sCIence classes Of eOUU8 th~e UpOI\ rum, beC'ause hIS father liappens to pay 
eould be no fair compatltI0D1 at all 1£ you took Inoome tax, and that IS oue eut of a' great manY' 
students, say frem, Km~'s College, to compete cases thnt press hard upon uil every yeal' 
wlth arwans. But, beSIdes, If thIS young roam 6179, Is there any rule of the department 
stood first 013. the hat he would, llecm'V>e a.cerb£.- whICh states that no person shaIP be' conSidered: 
cate even supposmg be eould nat receIve th" an adult tIn he IS 21 years of age P~That I do 
medal; a certdica.te, namely, sta.tmg thall he not know 
stood fi,st on the lIst, and would, If h& had not 6180. Mr' D,xon 1 Does yOi'll' experience o£ 
heen rei tIned Ill! a mIddle-class student, hava De· the advan !ages conferred by the Midland lnst!
oolved, the medal. It IS eertam that IIi he is eel!- tute upoUl the industirlal classes lIi Bmnmlfham 
tlfied as 0.11< &1 t!SIlill he lB" qualIfied to receive the lead you fo' approve of the I ule' of the SCIence 
medal. an(J[ Art DepartIuent, whICh depnvels of It1l a:uf 

6170 BIlt iut you," 01"ntOll thttt under those all )?uplls who are not of the artisan c1ass?~:E 
meumstances, the COlUlll1tteet Wi'Oul.d: have been conSider it a hlllfdshlp, more, perhaps Wtth regard 
justIfied ID returnmg hIm as an armsan ?-If' he to ourselves, because there 19 III good deal of our 
is a wOlkmg prm~er, ceitaInly they would!. teachmg for whIch we get nothmg from the Go
, 6171. lie belDg a workmg prmter, would. ha • vermnent, so many persone attendmg our eIasseEl 
have heel1 excluded on the ground of hIs bemg who have largei' Incomes than arfilsans, but the 
over l'j years of age" and hIS' fath'Cll' pwymg ~m. argument lD favour or what 1! am saymg 19 thiS, 
come tax P-No, certalluy not,' If hel Ill, II. work,. that those persons could' not get' ilie scientIfiC' 
iug prmter. lDstructlOn whIch they get from us In any other' 

, 6172. Mr. Acland.] Mwy lask what IS your ws,y, beca.U!le tIley eould> not a:ff'ord 110 paY'an~~ 
defimtIon of a mIddle el!J)$s stooent i><-Th&t 111>0 m"flpe fo~ lb than they pay tam, and it seems a 
eludes anybody who Climes ahove the weekly httle h8lld that we 8Ile eal'rymg on all thll. teach~ 
wages class. a.nyhody elU'wng more. than 100 I .. I» mg fur so' many yllars\ and yet we cannot get' 
yea". any assistance flom fhe Government, or at least' 

6173. But has that de6nltiOll Iref61lence to the' tho GoverBment regulatlon~ prevenit' our obtalD
cnreumstBllces of, the father, Oil' to tIlOl!e of the iDg a much larger amount tbtur we mIght other
student hunself1>-U it IS II student at schooD Wise obtBln -
enmely dependent on the fatller, then the poal~ 6-181. What you would SIllY I suppose u. tI,ls 
mODI of the fathel! settles that of ilie Iltudent, but • If We', the maBagere and snbscrIbers to this m
ti ilie student IS at work, then the stndent's pom- stltnte, who are not dIrectJiy mterested in the re~ 
tIon 18 takea as the pde. whats'ge7 the fatlle:J:'1i suIt of! tIlu.teaching, t1nnk It worth our whIle to 
pos11l1on may be. pay somethm~ for the' ed'ucatIon af a elMS a httle< 

6174. It com'8ll te<tJus, theno that Iii a. hOT is above ilie artizan olass, we think ;t15 equally the 
atJ.ll uude!! eduoatlOn, and exclUSlveI'l dependent mterest, if not the duty of the Government, t& 
on ilie parent~ then ilie: POSItIOn. 1/ ilie parent supplement oU!' effort& 01 these' l/ayments» 7_ 
settles It, but uthe boy hll8 completeoi hIS scbeoli Personally that IS my opInion. ' -
educatron a.nd has ~ue to 'Work, then the P08ltiOll 6182 The experience yon ha'Vl! of t11e institutG 
of ilie boy settles It 1>-Yes. ' confirms you in that cO}1vieflion ?'-Yea, certaxnIy.' 

6176. ChaIrman.] W. ma;r tak~ut that If tlie" &183. MaiDIy on1bf grellnd thattfuBscielft1ficr 
• 0:12.. Q Q 4 education 
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Mr. J H. education would probably ne\'"el" be reCetved br 
Chamber/am. those persons who do now actually receIve It If It 

were not r~celved from the Institute wl11eb I 
!It June I:>eheve 18 ael£-eupportmg '-I thlDk the InStruo-

1868. bon would not be receIved at all by those persons 
if our instItute were to rue. 

6184 Do you tlunk the lDstrnctIon I!/) gIven to 
those pupds results not only In benefit to them
selves, but alse In a benefit to the town and the 
trade of the country 1-1 beheve It does result In 

a very large benefit generally as well B8 mdm
dually 

6185. So that you thIDk it would be wIse on 
the part of the State to devote Its IDoney to the 
pU1pose of aldmg you ?-1 thmk eo 

6186. Would you advIse the Government 
giVIng any aid m the shape of bUllrung grants to 
sClcnce colleges or clasBes ?-I should; we our
eelve'llre in tho ,ery sorest need of addItional 
room I we have 80 many students that we do not 
know where to put them; we are obhg~d to carry 
on a great part of our instructIon under BellOUS 
disadvantages of thIS kind I beheve that If we 
could get a bUllrung grant from the Government 
we should find that would IIct as a spur to private 
lIberality, and Wlthout any great dll11culty we 
should get as much money as we needed for our 
purposes In fact, I beheve that an addltlon to 
lt5 present premlScs lS essentml to the Insntute 
bemg earned on as It ought to be, the InstItute 
IS Just nt that cntlcal penod of Its eXIstence that 
U once the classes are allowed til flag, the Interest 
In the lOstItute will celfse to a. great extent, and 
we shall lose what we have been workmg for for 
so many years We could open fresh classes If 
we had more room, and we could now adopt a 
system wInch haa bE'en found very uacfulln some 
ofth~ classes, namely, the penny system We 
hn\'"e a penny anthmetic class whIch has been 
cl"Owded, and If we had double the room we could 
get double the students, and we could open other 
classes on tlte penny system, which would be 
attended by very great numbers of people, so 
that the instructIon would be brought wltbm tbe 
reach of hundreds ofpereons who otherwISe, even 
under our present system, are unable to get it 
The charge of 1 d a lesson IS made at the doors 
when the pepple come 10. 

6187 Has any estImate been formed of tlte 
amount of money that the managers of the In
stitute would think It de~lrable to spend m ad
ditIonal accommodatIon 1-No estImate of that 
has yet been mnde, Whlch is partlcularly to he 
rehed npon. We endeavoured th18 SprIng, In 

conjunctIon Wlth the School of Art, to form some 
nobon of what we want ID that way, for they 
themselves require, hke us, vastly increased 
accommodation. We want more room for an m
dustnal museum, and the conclUSIon we came to 
w.as, that we requIre, perhaps, 12,000/ to 
15,0001.; but thllt is more a guess than anythmg 
else 

6188. How mach has the town already spent 
in the erectIon of thlS instltute 1-1 beheve the 
town has spent about 17,5001. on the lDstltute 

6189. That 18 excluSlve of the value of the 
land ?-Yes, the land was a gIft. 

6190 A gIft by the corporBtlon, I tbmk?
Yes, 1 think so; but that was before my time. 

619l. And the land was valued at 10,0001., 
WB8 It not?-Yee. 

6192 Therefore the town of Bmningham has 
expended on tins instItute about 25,000 I.?--On 
the institute alone It has spent about 28,000/. 

6193. ExclUSIve of the cost of maintaining it? 
-ExclUSIve of the coat of mlWltalDlng It. 

6194. Therefore you think It would not he 
askmg too much to uk the Government to pay a ' 
portIon of the addlbonlll 12,0001. or 16,uOOI. 
whIch you are now wantmg 1-1 think not. , 

&195. ChaIrman.] Yon mean of the 12,0001. or 
15,0001. "Inch you now think It necessary to faise 
in order to carry out the obJeots of the llisutute P 
-Exactly 80 

6196 Mr. Dizrm ] Do you know the Jlopula
bon of the borough of BtrlDlngbam P-h 18 III 
round numbers about 300,000. 

6197. Do you know the mteable vallie of the 
property In Blrmmgham ?-About II mllholl. ' 

6198 Cka.rmallJ Hu the Llbrane8 Aot beel!. 
applied in BlrDlmgham?-The corporation have 
erected a very large central hbrary, anll some 
branch 11hranes, and have spent every I\valla.ble 
farthlDg of the fund lD dOlDg It. ,I 

6199 Tbe rate 18 entirely exhausted by the~ 
obJects to whIch It IS now "pphed1-Yee. 

6200. Mr. D.zon.] JUd),'lUg from your kno ..... 
ledge of all that hlU! heen done In Blr'1llUghalDy 
and the dIspositIon of the BirIUlDgham peopl" .. 
you would say that they come f01'Wald IIborally 
with reepect to the educatIon of the people 1M 
BlrIDmgbam, and espeCIally WIth reference tol 
theIr sCIence snd aI t inetrucbon 1-1 think 10,' 
loohng to the general seale of effort throughOUt-" 
England. I 

6201. Tbe total amount recelve<l from Govern,. 
ment to support what has been done 1U Blrmmg'" 
ham ID these particulars hM not exceeded fl'olll 
1001 to 150 I. 1\ year 1-U you take in the othe, 
sCIence schools in tbe town, tbat is probably about 
the amonnt , 

6202 Lord Fredonck Cavend .. ". ] You were 
epeakmg of the hardshIp to the InstItUte lD 
havmg to educate persons just above the nrtll!&U 
class WIthout recelvmg any 1lIl818tance from the 
Government, but you gave no reaaon, I thmk, 
wby that claas should not pay a httle more than 
the artIsan uass themselves; lS there any such 
reaaon ?-Practlcally thele would be great dtffi. 
culty In baYing 1\ dlft'elent scale of fees, beCBu~ 
the JDstructlon would have to be carned on in 
the slIlDe class With the artIsans. We have vel", 
often had the questlon before as WIth regard 1.< 
increasmg the fees, especially in tbe chemIcal 
class, whE're the expenses are enormously hea", 
in proportion to the charge made for lDetruction 
but we always found, on lDqUlry, that to ralSf 
the fees would be to destroy the claases; fOJ 
many of the persons who attend the claases dl 
not pay merely 9,. a year, because they atten< 
se\ eral of the claases; and especIally 18 tbat th, 
case wlth regard to those 29 gentlemen, who at 
many of them natlonal schoolmasters. Many ~ 
them pay 21. or 3 I. a year for the instrnctlO' 
they receIve; and I thum u we wete to raise ou 
fees, even to them, we should hInder thetr COJDm6 
to the lDstItute. 

6203. WIth regard to the practical ddliculty 
of havmg two claaaea of fees, would It not be 
posswle to say that you would have one 1'8te for ' 
those on whom you would obtam &.881stance from 
the Government, and another' rate for thOl!e on 
wbom you would l'e<le1ve no payment?-W II 
mIght possibly do that; but I am afratd that that 
increased rate wonld act jlTejudtcially aglWlst ue, 
because the very great DlBJonty O'f the per80IllI 
who come to us for mstructlOD are persone to 
whom 2 I.' or 31. a year is nndoubtedly an object. 

6204. Mr. 
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6204 Mr Acland 1 Do you thln~ that your 
instItute IS the chlei' agency for sClentIfio m
structl0n in Blrmmgham ?-For oertam classes 
of pe()ple It undonbtedly 18 That 18 to say, fOI 

those who are not boys, but men, or boys f&\f~ 
grOWlDg mto wen, and who are OUlupled dunn, g 
the whole of the day. 

b206. We have heard somethmg of Qu.een's 
College, Bll'IDlUgham, IS that domg anythlng on 
the same ground as that whIch your wllhtute 
occuples?-Not anytlnng , There IS no ground 
of comparISon between Queen's College and our
selves 

6206. What class of persons do they teach ?
They have a theologIcaJ department and a medI
caJ department, It IS a complete medIcal college. 

6207. It 18chleflyconfined to those two facultIes, 
18 It ?-Enmely. 

6208. It presumes that all the pupIls who come 
to It have had a good general educatIon first 1-! 
suppose so. 

6209 Whereas your functIon relates chIefly to 
those who are In receIpt of wages, or who are 
otherwIse OCCUpIed, some of them bemg occupIed 
as teachers ?-I do not thlUk that would be a per
fectly correct statement of the case, because we 
educate a good many small manufacturers, and 
there are m Blrmwgham a very large number of 
small manufacturers, men, perhaps, who have 
very few workmen under them, but who are not 
themselves m receIpt of wages 

6210. That CIrcumstance makes a great dIffer
ence m comparmg Bll'IDlDgham WIth the large 
cotton towns of the north. nnd WIth some other 
manufacturlUg towns ?-A very great dIfference 
mdeed; and It operates prejUdIcIally to us, be
cause we cannot claIm results on those students 

6211. Now, IS It your oplUlon that, With a VIew 
to the object of thIS ComlDlttee, namely, the ap
pbcatIon of SClentdic mstructlon to the advance
ment of the natIonalmdustry, sCIentmc InStruc
tIon should be given chlefly to adults, or do you 
thmk there IS a defiCIency m our schools ?-I 
thlnk that, If It 18 a questIon of chOIce, the earber 
you begm the better 

6212. You lire aware that there was recently 
an mquIry mto the grammar school at BIrlDlDg
ham?-Yes. 

~213. You are aware of the report of the Schools 
InqUIry COm1Dl8810n ?-I am. 

6214 Is It not the fact, that m BIrmmgham It 
18 found very <hfficult for pnvate adventur.ers' 
sohools, or other schools of an mdependent kInd, 
to prosper, on account of the very large endow
ments of KIng Edward's School ?-I have heard 
It so stated. 

6215. Have :rou any reason to doubt it?-No. 
6216. Then if that be so, 18 It not probable 

that the want of sOientIfic InstruotIon In Bll'ID1Dg
ham ought to be supphed by ImprOVIng the whole 
of the secondary mstruotIon of the town ?-1 thmk 
it would be of Immense advantage If you could 
improve the whole of the secondary mstructIon of 
the town. 

6217. Are you of oplDlOn that the large en
dowments of that KIng Edward's School, whlch 
amount, I beheve, to 13,000 I. a year, are apphed 
In the manner whloh conduces most to the gene
ral advanoement of lDlddle class educatlon In Bll'
mlD~ham ?-My general opmlOn ahout the matter 
is, tnat the grammar sohool mIght be made of 
more advantage to the lDlddle classes of Bll'ID1Dg
ham thlUl It ll!. 

6211l.. You are aware that the endowments of 
0.72. 

that school are not lImIted SImply t<> clasSIoal 
and mathematIcal schools, but that they Include, 
beSIdes several other schools, whlch are called 
elementary schools P-I belIeve so. 

6219 Are you of opmlOn that m those 80-

called elementary schools cODUected WIth the 
great foundatIon, as much SCientIfic mstructIon 18 

gIven as lDlght be given 1-1 am afr8.1d I do not 
know suffiCIent WIth regard to theIr teachIng to 
answer your questIon 

6220. Speakmg generally, have you any hope 
that the SCientIfic Instruchon whlch the country 
reqUlres,. and whlch the town of Blrmmgbam m 
partIcular reqUlres, can he gIven WithOUt a very 
great lIUprovement m general secondary mstruc
tIon ?-Not upon the scale on whlch It ought to 
be gIven. 

6221. Do you find that the persons who come 
mto your own classes enter them WIth any ade
quate preparatIon m the shape of elementary 
knowledge, m elementary mathematIcaJ know
ledge, for example?-W e teach elementary ma.
thematIcs, and It IS of constant occurrence iQr 
persons to begIn WIth those classes, and then to 
go on WIth the !ugher classes in ou~ mstItute 

6222. But do you find any great <hff'erence be
tween the lower nuddle classes and the upper 
ar1J.zan class, m the elements of general s~con_ 
dary educatIOn ?-That questIon does not practI
cally present Itself to me at the InstItute for the 
reason whICh I have Justf'ven 

6223 But do you fin any great number of 
those who come to you deSIrOUS to advance theIr 
know ledge of SCIence, are well prepared In anth
metic and the elements of mathematics ?-The 
best pOSSIble answer 1 can give to that que.sholl 
18, to say that we have large classes m anthr
metac and elementary mathematIcs, and the pre
sence of those pupils at the classes shows that 
those I!ersons feel the neceSSIty of that kInd of 
education, we recrUIt our hlgher classes .from 
those lower ones. 

6224 1 thlnk you stated it was necessary, in 
your oplUlon. that the fees of all your classes 
should be ahke, but will you hn(Uy pomt out 
why, m a town whlch Includes a large number 
of laboUlers, and a larger number of skIlled 
artlZans, and a very large proportlonate numher 
of small manufacturers, there should not be a gra
duated scaJe of fees adapted to the wants of the 
chfferent classes requlrlDg mstructIon 1-1 can 
only speak from practIcal knowled{1e of the great 
dIfficulty thele always 18 m that kind of classm. 
catIon, and of the way m whlch even now many 
~f our students <hshke that degree of classmca.
tIon to whlch they have to submIt. The preh
mlDary questIons put to students even now are 
not hked, and they do m some cases act so as to 
deter persons from atten<hng the classes 

6226 • .;00 you give mstructIon by day?-Not 
any 

6226. Will you state the reason ?-In the fust> 
place we have not the reqUISIte staJf. 

6227. And 1 suppose the InstructIOn is not 
wanted ?-I cannot say that It 18 not wante<t but 
we should have to revolutloruse our instltute in 
order to give that mstructlon. 

6228. ChaIrman] There 18 one exceptIon to 
that rule of yours, 1 thInk you have a chemIcal 
class on Saturday aftemoons?-Tbat was done 
sllUply as a matter of convenience, It was found 
that many of the processes whioh reqmred to be 
gone tiIrough took longer hours than could be 
gIven to them m the evenmg of the day, and 
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Mr. Woodward repreaenred flD the coUllQlJ that 
Saturday bemg a half hohday It would be better 
if they could have a double leseon in the afteD
noon of f\aturday, so as to gtve the class tune to 
follow oui the researches wluch took longer to 
complere than the tune gtven to thl1 ordmsry 
evewng lesson pernlltted. 

6229.. Cluzarman.] You stated that the ap
paratus requued for your mstltute WllB generally 
of a character very much supenor to wha$ would 
be sanctloned by South Kensmgton. and you gave 
as 1IJl mstance a battery. can you give us any 
othell mstance?-On the 9th p~e here 1 find 
under the head of Orgamc CheIIllstrv a balauce, 
and the Department offer to gtve 50 per cent. on 
6 1., but an instJ:ument of the kmd we requu:e 
would cost 151 to 20 I. then. agam, on an atll
pump we cannot clatm more than 328 or 33 •• , 
whereas our aw-pump wet us 151 

6230. You would say, then, that the instru
ment supposed to be bought at South Kensmg
"ion 'IVOuld be only smtable for extremely elemen
Wry mstruction ?-1 tlnnk so. 

6231. Mr. Acland.;! You have selected m 
your objectlon a certain number of 1nstruments, 
say 8 or 10, in winch the expense aught range 
from, a very small sum IlG a very la.rge sum, and 
fOU thmk the figure fixed by South Ke~on 
u t.oo low, but lD that het are there not contamed 
40nslderahly mOl"e than 100 artIcles. many of 
them ordmary metruments, giBBS tubes, and 
various other thlDgS of that kUld in relatron to 
whICh the range of expense would not be great? 
-The apparatus grants are rigorously coD.fined 
to artIcles of an indestruottble natUllll 

6232. Are there not a number of mstruments 
flf that kmd m the bat?-What t beheve IS the 
1lIIBe, iB thIS: that the apparatus may be diVlded 
into two or three classes, there are first of all 
If.boee 611 which no grant at 01118 gtven, because of. 
th_ destructlb1h.ty. and then: there 16 the <:1_ 
which you now mention, and all that r C!m say 
is, lIpon that mqmry I am told by our ecience 
"~_hi." ... t.hAt the snm received on them from the 
~~';;;;Wt-~-';' small, that It 18 1I0t worth the 
treuble, <lr worta subnuttmg to the restnutJOns 
fuT. 

-6283 But daes you .. objection eppIy to .. SIlO 

leeted few out of that hilt. or to the whole bet, or 
lIlIlythlD~ hke the whole bet iL-Our objection ap
plies to tin&, that m small matters where we may 
T\l1lsonRhly beaupposed to help ourselvee, we could 
get lilpon thmgll that eoet a few slullings. 8OJJleo

thing hIre a: _n&ble amount, but the moment 
we come to the Ingher c1BS11 of mstruments, W4! 
find lthat the money receIved from South .Ke1ll' 
emgton is ha;rdly of any use 

6234. Are you, prep8ll'ed flD Bay that an 1m 
pump and battery on the scale allowed at South 
KensrngflDn 8Ife 1l8e!eaw metrum.,."m furoteac1nn ... 
pupils In an ordmary SCIence school ?-I am t;;il 
they a;re _1_ fur our purposes 

6235. But though they may be uaeless fur the 
school of the Btrmmgham MuUand Institute, 
wluch is a very blgh..,11I6II SCIentIfic mmtute, they 
may be 'fel"Y good metrnments for ordmary sco.enee 
schools 1-1 have no doubt they &1'e 

6236 Then. doee not yourebJeet1on faU to the 
ground ?-Not with regard to Gur Instttute; our 
SClllnce teaehers say. and I can readily understand 
n, that what they teach CMUlof; be Illustrated 
Wlthout m~amentJJ of " high elaBS 1 hear 
science teaohers'l~ the 90antry epealang m tenDe 
of a!moat ,,1fectlon., of some tnstltutJOne m LoooOD, 

whwh a.re lD8rvellously gifted With good !Cientlfic 
ayparatus, and I can readlly understand that no.
~ annoys a science teacl1er more than hvmg 
wenor mstruments put into h1a hand, e8p~C18Il1 
WIder the guISe of hberahty. 

6237 ~ 0 doubtlnstruIUents such as are nece .. 
S8U' for illustrating lectures like Professor Tyn
dall'., are enol'lDou81y expensive, but do 1 under
stand you to say you tlnnk that the SOlence and 
A.rt Department should make grn.nts of 50 per 
cent. on the cost of lDstruments such aa those all 
over the country ?-Suell mstrumeuts wUlnever 
be asked for all over the country. 

6238. Cha,rmnn.] I understand you to eay, 
tbat for the purposes of tultlon. the iD8truments I 
on winch the ScIence and Art Department make I 
grants wonld not be good enough for you p-Yes, ! 
that they would not be good enough for our pur- I 
pOBa , 

6239. AU. Aclam/.J But for other purposeii' 
would they not be good enough 1-You can glve 
,sC16nce teaclnn~ 1n varIOus way., of CUUl'se, hll,t 
the best way 18 that wlncll we aim at. ~ CaIJ 
gtve another Instance, and that 18 the lune hght 
a~plll.'atu8. the South KellSmgton DCfartUlc~ 
gne 50 per cent. 0111 41. for that, but bellev, 
that nur IDstrument, whlell lB not the very be8~ 
cost 15' , , 

(;240. Ckamnan. J MI'. Woodward lB a teache 
nf very remarkable abIlIty" is he DOt 1-1 bellev 
so t 

6241. A.nd you thInk that hIS qualIficatIons l1li 
a teacher would not be able to develope them. 
selvee satlsfactonly unless be were provlded wub 
a good laboratory 7-Yes, hlS tIme lB very muoh 
wasted m trymg IlG make Ins IDstrumenta serve 
h1a purpose. 

6242. WIth Mr. Woodward as a teachor, you 
wonld rank your InstitUte somewhat higher thaI} 
1m ordmary sCience school ?-1 tlunk 1 8houl~ 
not be wroJlg m domg eo. f 

6243 Has i~ occurred tv YOll that it might b, 
desl1'8ble, III eonnsctlon wILh your lUBtltutJOn. tq 
'6etabhsh day cl_ for teaching science ?-l 
inm!lJ[ pro~-il~i> .. til --;~~[!., l~!!t 1_t.. would lead U 
lIllCiL a total alteration of everythin~ In our In~ 
stltutJOn that it is rather Wfficult to gIve a dcJiDlt4 
answer to the question 

>6244. Your laboratory, 1 beheve, 18 large2-
Yes ' 

6245. There is accommodatlon in it for 8 con-
8lderable number of students, is th61B oot1_ 
Ye~ , 

6246 At th18 moment, It is not devoted at aU 
to tleaehmg durmg the day, is It, except wIth r&o 
gard to that lUstruction on Saturday .. ftemoon 1 
-And Wlth the exceptwD of Its hemg used for 
Mr. Woodward', own researches. 

6247. Mr. Woodward would, no doubt, f69,uire 
COtI8ldemble 888letanee u he were to open SCleDelt 
classes lB the day tune • ~ Yes. 

6248. .And payment would ha,ve to be provIded 
£Or that I\II818tanee 1-Yes. 

6249 WInch the funds of your lUsutUte would 
not meet?-Jusho J 

6250. But is 1i not very probable that the fe.,., 
pa1d by the etudents of the day clas&elS, th08e stu
deDte bemg denved from a aomewhaJ; ddrerent 
eM of pereons, ~ht cover the OO8t of such !D' 
structron?-l oannot 88Y; the matter has no! 
been entlrel,. overlooked, 1t has heen thoughl 
about to some elttent. but at present we haVE 
only the vaguest idea how far It would pay 
Bummgham 18 a very busy town. and It IS qUJU 

1)(JlIl!lbl, 
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pos81ble that Jf we taught boys SCienoe we Dllght schools of a town hke Bll'mIngham, -without some 
do a very good tbIng, but all the young men ,and. such arrangement as that?-It would lle much 
boys are very bu811y engaged. more chffieult to do It, of course, 'Wltlrout some 

6251. I am speakmg of beysouly (not of -young such arrangement 
-men) llf alugher o1ass than tbose from wlaom you 625'1. Chairman] In addItIon to 'the 'penrry 
DOW denve yonr pupIls; ss:y, the sons of manu- 131as8e8, bave yon any penny lectures?-Yes; we 
iacturers, and also of those whose ucome DlBy have about 18 in the year 
varyfrom300{ to 1,500L a year 1-Yes , hlunk <6258:1 suppose that <lome of those penny 
it would take a long tiOle ,before the matter'W'llS .lectures are Dn sClentIDo subjects '-Yes 
really a suooel!8. ,6259 Is it the case that you find persons "Who 
, 11252. In fact you beheve that there 1& <Dot yet have .... ttended those lectures, llave afterwards 
,. grea.t demand for sClloutifiC education JlIUODg ,become -students In the sCIence olasses'-Y es, 
the tmddleclass tn BlrUlmgitami'-Idonotthmll: we find those penny leetures a most 'Valuable 
tbere IS, It JS so chffi.cult to get the people fA> -recrwting ground. Perhaps only 'B few persons 
understand tbe value of .. smentrfic education. -attend 'Upon the first nIght, but theIr numbers are 

6253 I suppose we may -say that they do not rapidly augmented, and these leetlIres always 
yet reahse the nwe of that 1llstructwn for theJr lead to an aoces81on ta the classes. 
children 1-1 really cannot say. 6260 You bave traced the attendance or many 

6254 • .Mr • .deland.] Suppose sOlence to be 1.'e- of your pupus at tbe science claslfes to the faet 
cogmsed as an indispensable element w. a gooal ()f their havmg been subsCrIbers to 'the penrry 
.secondary education, ILlId SUppOSing also that lectures 9-Yes, oertalnly 
"What you have stated. namely, thatgoed 8ClentIfie 6261 W,th regaTd to the populatlO'n of Bill 
lmStructlon cannot be gtven wttbou<t very expen_ !Dll!IIgham, is It not tbe case that rt ~s drllion'lt tG 
appara.tlls, -would It not, 10 your opInion, 'be de- draw a hne strictly between the ariJfllm and 'the 
sIrable that your institute should recelve classes manufacturer In BIrmmgham ?-Yas 
!Crom the commercial schools of \the town. and ~262 In fact, many persons who "Would be 
tgl'lle them the advantages ,of a good 8ClentIfic piece masters 10 places where labour is organized 
-apparatus, :rf you had It ?-Exoeeruugly 1lel!ll'o <on >the factory system lire master manufacturers 
able iin BIrmmgham 7-Y es ' 

fl255. Would not that lle a kllld of ,operatwa_ 6263. Therefore !It 1S a hardship tG you that 
for wmeh you mIght cluilrge a faU' fee, wluch the Ime of the SCience Mid Art 'Department 
'Would go a long way to cover the eoati!-I think S6. should Ibe drawn stringently, while 1n otlher places 

6256. Do yOB think rtpos81bleto epreadecum.. !it might not Ibe_,. tmpedIment 9-Yes; ti'hatiB 
tdio lll8tructwn m a high degree thrOughout. the 1OOl' great bmdrance , 
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6264, Chall'man.] You are a manufacturer at 
Birmingham, I beheve ?-I cannot say t'hat I am 
a manufacturer, but I am exteuslyely connected 
With manufactures. 

6270. Have you. a cousldera.ble QIU01,1.Ut of Mr. W. C. 

6265 Wbat 18 your occupation 1-My QCCU-

;patlon is that of practical director of the metal 
works deJlartment of Messrs. Harruuan & Co. 

6266. I beheve they are brass founders P
"They are medIlilvaI metal workers and glass 
punters, and are engaged m worbn .. in all kmds 
of work and materIals a£ter the medllllval style 

6267 I beheve you have been engaged m 
oUBlUess In Birmmgham for a con81derable length 
of tame ?-I have been engaged in bnsmess In 
'DttmlUgham for 25 years. 

6268 And ]'OU have been on the counell of 
tbe Midland Instltute, I beheve, ahnost from 
Its oommencement?-Yes. I was on the first 
counOlI, and have been so, With the exceptlon of 
a year or two, ever smce. 
, 6269 Mr. D.xon] Can you mform the Com
nuttee the number or workmen exclUSIvely en
gaged in what might be conSidered or 18 con
sldered to be the special manufactures of the town 
of BIrmingbam 7-1 have made out a table, the 
idea oocurred to me that such a questaon IWght 
'be asked. and I went very seriOUsly and cau
tiously through it, because I thmk It is most 
lmportant that sClentIfio Instruction should be 
given of such a character as would operate on 
what may be called the manufactures of the 
to"n. I find that there IS a total of 48,242 male 
artISans employed in the special manufactures of 
13ll'lUlUghalU, namely, under 20 years of age 
14,480, and over 20 ,years of age 33,672. 
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acquunt&Wle With the state of educatllll.D.,,among Aitken. 
~ho.e classes 7-1 have. I 

6271 Is it your oplDIon that there is a. defi
.!lieney of B,cientafic educataon In the trade that 
lOU are more partICularly connected w~th2-It 
18 , for instance; I may ,say that oat of some 
'1,000 persons eIIgaged m the Birmingham bras. 
Ot brassfoundry trade" I am not a.war.e of 8. slll~le 
one who lS capable of mal=g an a.n~sis.. Dip
pmg is 11 maDlpulator:r proces&, which. collSlsts m 
Immersing brass in Dltrle amd, far cIeansmg or 
;linlshlDg purposes. there IS not a emgle B>rmmg
bam wpper who could tell. If' he 18 not successful" 
the cause of the fauure., from aoy 8m.entIfic know~ 
ledge of his own. 

6272. Do you tlnnk the same defimency in 
sCientafic education eXlsts mother, branooe& of 
the trades of Birmingham ?-I thInk ,so, from my 
inqwnes I made an inqUIry lD the electr(? 
metanurgIcal trade, it 18 very posslble that there 
are from 70 to 100 persons engaged lD that trade 
as depositors. and It has been told me, by persons 
practically conversant wlth It. that there are not, 
perhap&, three of that number who 'have studIed 
the art or process SCientIfically What I am now 
saying refers to the modus operandi. of the art of 
the deposltlon of metals from their solutions on 
artacles made by other workmen, altogether, m 
the trade, 8lnce 1,500 males are emploled. 

6273 Do you thInk tblB defiCiency m sCientIfic 
"knowledge extends to the foremen and managers 
of the manufactorles7-Yes, I do. 

6274. It 18 not confined to the utisans, then 1-
No, It 18 very general. 

B R 2 6275. Would 
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6275. Would you ~O SO far as to say that it 
was an exceptIonal thing to find a manufacturer 
who was thoroughly acqUiunted With the SCience 
connected Wlth Ius trade ~-I should say so. 
Wlthm my own knowled¥e there are only BOme 
three or four acquamted With the prachce of th~ 
smences connected With their trade. 

6276. Can you gIve any further illuetration of 
thlS want of sCientific knowledge ?-1 would 
mention the glass trade, my own conviction 
(and, 10 fact, I am confirmed 10 It) 18 that there 
IS, practically, no SCience In the glass trade, so far 
as respects the artIzans employed 10 It. 

6277. Chmrman] Would lOU not except one 
velY emment name 1-That IS one of the excep
tlons that 1 was talkmg about. 

6278 You speak of Mr. Chancer-Yea; the 
only tiling 1 was go1Og to Bay about Mr. Chance 
IS, that he had a Frenchman to supenntend hiS 
works for a very long period (Mon81eur Bontemps), 
and he has many French workmen employed; 
I th10k tbat 18 ratlter 10 favour of tbe value of 
scientIfic education, It proves that you can get 
sCience useful 10 connecbon wlth manufactures 
better in another country 

6279 Mr DIzon 1 You went over to tlte 
Pam ExlubitlOn, dla you not 1-J dtd, at the 
request of the Bll'm1Ogham Chamber of Com
merce, and wrote a report on tlte manufactured 
arhcles exhlblted there, slimlar to tltose manu
factured in Btrmmgham 

6280. Did you have an opportumty of notIcing 
tlte state of educabon among the 10dustruil 
classes abroad ?-1 cannot say tltat, but I can 
judge from results, as I have a good deal of 10-
formation on tltat subject, whICh I dare say is 
common to otlter gentlemen. 1 am conversant 
WltIt what Dr. Lyon Playf= has wrItten, and 
With the ReJ,lOrt by De CocqUlel upon Industrial 
Instruction 10 England. I find It IS very much 
confinned by a Report pubhshed by the cbattman 
of tlt18 Commlttee' and I also find that tltere are 
otlters who are wcll q uahfied to gIve opmlollS 
upon tit. subject, who tell us tltat SClentific 10-

structIon abroad IS a ~ent deal more common and 
advanced titan It lS wlth us, and I beheve that l8 
the case from what I saw in tlte Pane ExIubl
bon; thlB was also tlte general oplmon of the 28 
BlrDlmgham artlzans wno accompanied me to the 
ParIS ExIublbon (se. Reports of A.rtJ.zans pub
hshed by the SocIety of Arts, London). 

6281 What Waslt m ParIS that confinned you 
in tltat behef?-I was present at the French Ex
hib,tion of 1849, prior, of course, to the great 
Exh,b,tIon of 1851; I was present at tlte second 
Exmbltlon of 1855, and I was also present 10 
1867, and I beheve tltat It must be perfectly 
eVident that there a large advance has been made 
by Contmental countries, by France among 
others, WIthin that penod of years. "It 18 apo 

.parent that wbat they made 10 1849 was cmefly 
ornamental, tn 1855 they went 10 for substan-
tlal work, and in 1867 they bave advanced upon 
that again I think that lS deCided eVidence that 
a conslderable Impetus has been gIven to tecb
meal mstrucbon 10 those quarters, and that the 
arttzans of these countries have profited thereby. 

6282. Would that observatIOn apply to conb
nental natIOns generally, or do you limit it to 
France alone ?-To contmentaI nattons gene
=lIy. 

6283. Cluurman] Are you speakmg With re
gard to the trades WIth wlllch you are specta.lly 
acquainted, or generally?-I speak generally, 

because I have lutd 8 good deal (If experience In 
other trades. 

6284. But speaking more especially with re
gard to those trades In whIch TOU are concerned, 
or those trades whiclt are carned on in BttmlDg
Lam, wonld you say that the progress made by 
the Continent from 181H to 1867 has been much 
greater than that wluch has been made bY' Eng
land P-My conViction 18 that they have m8.de ad
vances, and very collSlderable advances. 

6285 But do you tltink tltey have advanced 
more titan England has advanced P-No, I would 
not say that; tltey have advanced more m pro
portion, but not more than England 

6286 Mr Acland 1 Relatively, tltey have ad
vanced more?-Relatively, tltey have advanced 
more, I mean as regards not the art element, 
but that whIch beaTS upon the preeent branch oj 
mq Ulry, a. e , the sclence-umted-to-pracbce View 
of the subject. 

6287 Cha.rman.] But would you say that III 
any of those trades With which you are 8p8C1all· 
acqu8mted, they have passed us?-No, I do nD 
consider that they have passed us m mampuls 
tIon. 

6288. Mr. DIzon.] In your opinion, hili tll 
trade of Blrm10gham suffered, or 18 It hkelr 1 
suffer, in consequence of our defiCiency 10 8Clel 
tIfic 1Ostructton P-I tlunk eventually It mu 
suffer I do not thmk It bas suffered so much y". 
as regards the home trade. I wllll,ut It on a very 
broad prInCIple, which 18 SImply th18: that If other 
people are educatIng their artlZans, and we do not 
educate ours, then, notwltltstandmg our natural 
ability, otlters must "pass us in the end. 

6289 Cha.rman. J In USIng the word artlzans, 
do you speak of artJ.zan8 popularly 80 called, or 
dOloU speak of foremen and managers of works? 
- would include them 8S well; I would tak~ 
them alto~ether. Our superintendents and fore. 
men are 8lmply artizans who are not generally 
advance of the men they 8upermtend. It' 
pos81ble that they have certain mental or mora,\ 
quabtles which the others have not, or they may' 
have gone ahead of the men In posse88lDg more 
IDampulative skill; that seems to be the positIon 
in wmch tltp Blrmmgham foremen stand With re
gard to the artisans, but I am not aware of any 
scientIfically educated foremen m the manufac
tones IU Bumtngham 

6290>. A.nd, tJierefore, by mcreasm$ the sclen 
tIfic knowled~e of the artlZans you 10crease thl 
area from whirh the SCientifically educated fore-
men may be drawn 1-Yes. ' 

6291. A.nd the area from whIch those men arl 
nowdrawn,suchastheya,e?-Yea. ' 

6292 Mr. Dz:con. ) Do you thmk that tltat i, 
the sole reason for glVtnO' scientific tnstrnctlOD tc 
arttzans, or do you thmk that the artimn, as a1 
arttzan, is a more useful man for haVing rOOelve, 
scientific mstructton 1-1 thlDk the difference be 
tween the more educated man and the man wi> 
is not educated 18 thlB· that If you educate th, 
man you give hllD better mental instru~ents t 
work With; you umte SClence to practIce, an' 
therefore he must be 8 better man and artIza 
for recelvlDg SCientific educatIOn. 

6293 But supposmg those men were educate 
in something else than SCIence tItat would eq uall 
develope their facnltJes and make tltem tltml 
wonld you be of oplman that tltat would t 
equally advan~eous, or do you confine your r, 
marks to ecientIfic education ?-Thought woul 
be a mere abstracbon, which would do yon J 

gO( 
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good. You must come to such educatIonal faCI
htles as relate to executlon, thmkmg makes a 
IDan better, but the object of tIus Conumttee 18 

llot an abstractlon 
• b294. Suppose you had educated your armans 
m scIence to such an el<tent as that you had sup
phed all the managers and foremen that mtght be 
required, you would swl go. on m instructlng 
them sClentwcally for thell' own sakI), 1 presume? 
-UnquestIOnably, for theIr own sake, for poste.. 
l'lty, and m a natIonal sense as well 

6295 Do you thmk tIus defiCIency m scientIfic 
kl1owled~e 18 also fplt m Blrmmgham, do you 
thmk It IS acknowledged and regretted ?~Imust 
answer that guardedly> because there 18 a stage 
at wluch men become thoughtful and mtelhgent, 
.and see what they want, and I am of OpInIOn that 
the Blrmmgham artIzaus, manufacturers, and 
toremen are becomtng altve to the kuowledf;e of 
thelr wants m tbJS respect, and that 18 a deCIded 
.step m ad vance 

6296. Mr Potter. ] You mclude the masters m 
thatremark?-Yes, deCIdedly • 
.. 6297. Mr D""on.] Have there been any efforts 
made to suply the defiCIency m Bll'mlngham 
,beyond those that we have heard descrIbed by 
the last w,tuess, WIth respect to the Bll'mlDgham 
and Midland InstItute ?-1 am not aware that 
there have been any other efforts, but that mr 
eludes a great effort, and It mcludes an acknow
led~ment on the part of those 'gentlemen who 
prOjected the ,nst,tute. that the artIzans were de
fiOlent m sOJentW(I educatIon. 

6298 But have not SCIence classes been mtro
.{Iuced mto some of the pnmary schools 9-1 am 
not aware that they have 

6299. Is there not a Mr. Bullplt, who has a 
SCIence class m the lower part of the town?-;
,Yes, bnt that was not pnor to the mstItute. 

6300. My questlon md not refer to tIme, I 
merely meant outsIde of the mstttute ?-Then my 
answer must be In the affirmatlve. I nnd there 
are five sOIence classes, Samt Barnabas, the Me
tropohtan RaIlway works at Saltley, the Wes
leyan echoola, and the St. Matthew's school at 
Edgbaston. 
• 6301 Some of those are SCIence classes in 
prImary day schools, and some of them are 
evenlDg classes, I beheve 1-1 thInk the maJonty 
of them are evenlUg classes, but 1 am not sure 
of that. 

6302. What addItional SCIence instructIon 
would you Ilke to be gIven m Bll'mlDgham beyond 
what IS gIven now, or what unprovements would 
you advocate in that WhICh 18 gIven 1-1 am not 
aWale that I could suggest any such unprove
ments. I should bke to see the means of the 
Midland InstItute extended, because I recognIse 
1D It a very unportant oentre from wluch to 
work, a most Important centre 

6303. ChaIrman] How would you propose 
that the exte1lj!Ion should be brought about? 
- We could not do It WIthOut admtIOnai 
funda. 

6304. Mr. Dlzon.l Would you advocate Go
vernment grants 1""'tr nquestIonably 

6305. For the purpose of extenilml!: these 
schools 1-Y es , 1 have always advocated Govern
ment grants. 

63Ub. Do you concur m what the last wit
ness saId on the subJect of Government ald 1-1 
do. 

6307. Would you add anyt\ung to what he said 
iln that respect 1-1 tIunk there 18 nothtng to add 
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to what he Bald, because he has stumed the sub
Ject thoroughly. and mdeed, I have stumed It m 
common WIth lum from tIme to tune, we are now 
at the end of our class-room 1D that mstItute, and 
are compelled to teach classtcs 1D the cellars of 
the lDStitu te bruldmg 

6308. Would you advocate the Bll'mmgham 
and MIdland Insfltute bemg made a central school 
or college for that class of person, and that there 
should, be a number of other SCIence classes es
tabhshed In various dJStncts afhhated to the 
BmnIngham and MIdland InstItute 1 - I should do 
so for more reasons than one I should do It for 
the sake of the scheme Itself, and I should do so sttll 
further, because It carrIes out the ollgmal mten~ 
tlon of the lDstltUte, wluch was meant to. be a 
centre for the educatIOn of the Industnal classes 
of the town, and also for the people 'connected 
WIth the 11'0n manufactlJre, coal mtntng, &c, of 
the dIstrICt, of WhICh Bll'mmgham IS the centre 

6309 Do you thmk those off-shoots of the m~ 
stttute would reqUIre Government aSSIStance also? 
-I thmk so, ther get It now to a very small 
el<tent. 

6310 In the shape o( payment on results?-
Yes , 

6J11 But would you advocate anythIng fur
ther than that, for example, a contrIbutIon t6. 
wards the erectIon of the necessary brulmngs, 1JI. 
the same way as for the mstitute ?-I thInk they 
should, but I have not maturely 90usldered that 
questIon. 

6312. Cha'rman] You regard the Midland 
InstItute as a superIor school of SCIence, and 
-those branches you would conSIder as elementary 
schools~-Exactly, ' 

6313. And you thmk BIrmIngham is a swiabl~ 
localIty for the establislunent of a grea~ ce~tral 
school 1-Yes 

6314 lIaVIng regard' not ouly to its manufac
torIes. but also to Its geographIcal sItuatIon?
Yee ' 

6:n5, Mr Potter.] You are connected WIth 
the firm of Hardman & Company, BIrmIngham? 
-Yes. ' 

6316 They rank very lugh 1D theIr own clas's 
of busmess, do they not ?-They are the very 
hIghest 1D theIr class, they were the orIgInators 
of the reVIved memmval arts m metal working. ' 

6317 And they find no difficulty m producmg 
that work In Bll'mtn~ham, I suppose ?-None, 
because they have tramed a staff of men for It. 

6318 They are themselves men of taste?
Undoubtedly Mr HardJnan, who IS recently 
dead, was a man of conSIderable taste, and was 
allied WIth Mr Pugm, when #Ie pure Gotluo 
reVIVal, as re&al'ds glass pamtmg and metal work
Ing, was carried out. 

6319 A.. capItalISt of tha.t class can supply lum
self Wltl!, any kmd of workman he reqwres, I 
suppose?-The workman requll'es to be tramed, 
and the Messrs. Hardman tramed them for them
selves It 18 upon record that for the first altar
lamp that was ever made by 1\Ir Pugin, he had 
to employ a German workman who was acquamted 
WIth the beatmg up of thm metal, they could 
not find an Enghsh workman to do It 

6320 What was the date of that P-I tlunk 
that was at about 1840. 

6321 ThiS firm have supphed themselves WIth 
that class of armans smce then l-Yes, the,. 
¥ave tralned them 

6322 How many workpeopl.e have Messrs. 
Hardman 9_I should say about 200. 
~ R 3 6323. What 
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6323. What is a'bout tb.e rtmge rlf wages 1la11l 
'by them to skilled 1I'0rkmen 1--'1'1>0 wages 'Or the 
skilled workmen range from 51), to 80 I A 'Week. 

'6824. mat are the wages for the wcI'lmum. 
for orilinary 1I'0rk ?-'The wages 'Of the workmen 
for ordmary work a.re from '14 B 'to '30 B. 

6325 1 think you spoke of 7;(J(J0 workmen 
engaged ID brassfoundry trade in B=gham. 
among whom 'there 'Were none who could carry 
0» an analysis in theU' own business P-The Com
mIttee will understand that wben 'I stated -that. I 
lnte»ded to con"t.ey that out of '7,000 workmen 
~ere 18 »ot one who :is capable rJf lJlaking an 
analysis In mi:x:mg metal; hut then the whole d£ 
t:hat 7,000 a.re not "COncerned In the nuxing or 
CastIng .of metals 

6326 You referred also to the dippers as Til
qumng a certam amount of SCience, -what art 
the wages of those dtppers 1-They wcrk'llBually 
at low wages, 'from 16.B up to 25 ,. 1>r 80 s. __ 
.week. 

6327 Would you thmk It posS101e taut a mall 
who had only 16s. a week anI! upwarlls to 308. 
could faet for hImself a sCIentIfic educatIon P
Yes, thInk 'that 'if the educatton was lJl'O" 
"perl, conducted there would be httle drl!icUlty 
m h,S lIomg that. 

63PS. Would rt be wotth his while'to ao fuat, 
'Unless hIs wages were .enhancell?-Yea, 1 thulk 
It would. 

6329 Do you think master "IDltDufacturel'll 
would employ beyond a .ceJ:tain, number of men 
:if' the wages :were Bodbled.?-I do not 'thmk thllt 
'IS the question now 

6380 But If those men are to 1Jequire SClen~ 
tdic knowledge it must be attlUnable lIt 'B low 
:rate, must it not p-Yes, or eise 'it ID11st be grven 
them at 1\ very eu]y age. 

6331 And at a lew rate, even in that cllse; 
"'the education must 'be brought burne to 'every 
cbild1- Yes, aud I: think It ought to be 

6382. You have spol<en of the foremen II.s 
'hemg a very Ignorant class, I thInk 1_'No, I 
have not spoken of them as 'bemg an ignorant 
class; they are Ignorant in BClentlnc matters 

6333. Is there .not, hewever~ a great want of 
jl1'l,l1lnry education in .Bll'IIllugham P-Un1Jue&
'tlonably there IS 

6334. And the foremen are Brawn from the 
'C'lass)n whrch ther\lU! that deficienc;y: ... -Yes. 

"6335 At the 'ParIS .E:dnbitJon, aId your Bir
mingham. people exhibIt ."ery largely?-'Ihey 
cbd not e:dnblt very ext~vely 

6336. V(lry fell' exhIbIted, I beJieve?-V'Bry 
few 

6387 1 suppose only181'ge capitahats could 
affoI'd It ?-There was at least donble the number 
exlublted ill 1855 to what exhibited in 1867. 

6338. Chatnnan 1 The number was twIce as 
'arge In 1855 as it was in 1867 p-Yes. • 

6339 Mr pptter 1 What do you thInk 18 the 
-faxr mference to be jhaWD from that companson1 
-;"""'l always look upon exhIbItions WIth some 
degree of suspicion, because I am aware ,that 
there are a great many things exhIbIted whIch 
are not made for sale, but fol' exhIbItIon. 

6340. You consider exhlbltlons, on the whole, 
unfair as tests of competltIon, do you 1-No, 1 
will not eay that. I do not thmk an exhibItIon is 
an llnfaxr entenon, 1 receIve it as eVIdence, bllt 
I receive it cautlously_ 

6341. But you adnut that the 'Birmingham 
"people chd not exhibit in 1867 l1li they dtd J11 
l85(H-Yes. 

'6342 DId you '6pmld any long time ID the Ex
M)1tioD ?-About & fortJught. 

'6348 Were you aware thall 'Other Jarge trade 
of this country exhIbIted stIll.rnO'l'e _tIly thlill 
the 1Jirll)ingham tlrlldesf-Yes, I Ca'\'i6 my!m. 
preSSIO!t upGll' that eu'bJeot. 

6344 Are,.011 aware that the lo.rge branches 
<Of the -cot1on trade 41d l10t exhibtt at an p-Y 88 

'6345 'That the Leeds people acaroely exhlb.ted 
a'tallP-Yes 

6346. Do 'YOU thmk that 01 frur deductJolI 
1mll be dTawn, 'Under those OlfC1.1'II\stanceB, from 
'the FrenCh exbtbitl&n as a test'ot'th. standmg of 
Enghsh manufactures 1-1t oou1& he tested in 118 
'ConnectIon WIth my eW'll trade 'Very easily. 

6847 DId Mess", Hardmlll1 exhIbit ]n both. 
exhIbttJons?-Yes, slightly. They exhlbrted • 
1!ta1Del! J!'ll11!s wmdow Bud a rrilver'Cup In the last 
ExilubItion 

-6348. 'They hold 'the 'lim raBk in theIr 61l'IJ, 
class m BU'lIlUlgham, rou eay1-Yes,lIhey·hold 
'fIte 'IiTst Tank up to >tIllS 'tIme in thetr pa, tIcular 
trade. l 

'6349. 'They fud mit conSider 1t worth their 
'Wlr!le 'to go to any great'expense oto e")l1blt IJD 
P&rlS P-AJIl I 'C1m say 18 that they dId IDot Ur 
tublt extenmvely. 

'6350. Mr. :.feland ) You know lommlnng u1 
'Scotland 1-A httle. ' 

6851. Have yeu 'Dotlced 8DY'gPeat drlfereDCf 
in 'the aemllIl4 for 'educwtaon among the dowell. 
IDldllle, and '1lpperd_ m Bxrmlngham,las com 
pa.red WIth Scotland ?-It IS now'251eaN Btn09 It 
left Sco1iMld. l 

-6352. But I da1'l'l8aty YOIl nave !!fot ibrgotteD 
the old country?-No '. \ 

6353 Is the ,ileM", ff1r general or BCientlfic 
educlltion as strong 1D Bll'll1'mgham BI- it is ... 
your own countrY 1-1 CaD safely.a,. that the d .. 
81re elf the English oto TeC81l'e educmaon ill qUIte 
equal to whllt [ see in 'fllY own country. t 

6354 WIll '.You kmdlr tell the 00lD1l11ttee 'Whllt 
opport1mi1l1es 'there are HI Bmmngham fur 'a mm 
who Id earmng «b<1ll't 2 / 8 weR, liittle llWl'e or 
iess, to get II gOOd educatlOD '" hIeh is 80methmg 
more than elementary, for hxs fauuly, at lID es
penee 110t _ding 11 a quarter 1-1 C0uld no1 
teU Jffl11 ,",om my 'OWn knowledge 

'6355 I)" yMl know cIf <the &XJstence of an, 
great nnmberof eehoele m BlI'IJltDgimm where I 
good education, swted to the wants of II well-to
do worklDg m,,:a's fam:t1y, \lim be obtaiaed fo] 
any wm between to I, lind II 'Ponnd '8 quarter p
I donot 'boW'8D1' 

6356 De 1m! not think that Ul every grell' 
town there should be Bttch opportumtleB 7-
I do 

6357. Yau hays one very l1U'ge endowment if 
Bumtnghom 1-Yes. 

6358 How 18 that spent, 18 it spent m gIVltIJ 
gratuitouB edueat1cm or in ~Vlbg educatIon fo 
feee?-My OWJ1 oonVlataon 18 that no fees &1' 

'd. 
~359 It 18 your opmion geuerally, thllt there] 
great need for bnngtng liome to the workIn, 
men of Blnnmgham II good educatIOD, bette 
tillln that atrorde<l in the ordmary uatlOnal schoo 
or BrJtIsh school, and at low rates 7-That J8 m' 
conVlctJoo. 

6360 Do yO'1l thInk that any eolld advanCl! II 
eCl1entific knOwledge amODg the workIng e!use 
is IIttainable m ED~laDd If that better early edll 
canon 18 not prOVIded 1-1 ~hmk bot; I thx1l 
the elel1lentary JDBtrlletlon must be xmproved. 

6361 B~ 



SELEQT COl(.1UXTEE ON SCIENTIFI(l INSTRUCTION 3llt 

6361 But supposing that.t is /ldlllltted Oil all 
hands that that educatwn In readmg, wrltmg, 
8J1.d anthmetle shpuld be open to the whore 
populatIOn, do you not thmk It 18 necessary to 
give to the rugher \\ orkman's famllr 0PPortu
mtles of gomg beyond what 18 gIven In. ordInary; 
natIonal schools ?-U nquestIOnably. 

6362 • .And that opport1pllty does not elUst in 
BIrmmgham ?-Just so. 

6363. Have you formed any OpInIOn upon the. 
expedIency of havmg a sCIentIfic branch In Kmg 
Edward's Grammar Schaol, as IS recommended 
by the Schools Inquvy ComlDlBSlon 2-1 t~k 
that ought to be doue. 

6364. Are you favourable to the payment of 
fees m that lustltutIon ?-N 0 

6365. You would thlllk It better that gra. 
tUltoua educatIOn ,should be gIven to a. small 
number of persona. whethej.' they valned It oj.' 
not, rather than. that educatIon should be 1lX
tel)decl to a. large number ofJersons. Its value 
bemg tested by the payment fees ?-My Idea 
IS tliat a large sum of money was left for the 
purpose of, educatIon, and th3t wilh the advance 
~ the times, 118 the Decesslty for educatIOn of a 
specIal class becomes a.pparent, the endowment 
ought to be extended to other uses. If classical 
know ledge ;was at one time the great feature of 
the day, spemal a.nd scientific kno\.]edge 18 now 
the want of the present day, a.nd I thInk that 
the sum of money whICh was \lnce entIrely ex. 
pended on olMslcal educatlon, a. portIon of It 
should now be devoted to the purpose 01 gmng 
'1olentInc educabon. 

6366 Clunrman] Yon stated With regard to 
artlzans genera.lIy. that u they were to recelVe 
sCientific educatIOn, yo\l. thought they shomd reo 
cel'I'e It at an early ~e, have you fOlmed /Lny 
op,nIOn as to how far It 18 pOSSible to Introduce 
SClentlnc teachIng Into Illementary scltools p~ 
Yes, I trunk you JIIlght Impart the elements of 
/\Clence In ordmary elementary schools 

6367 Would that apply to cMdren lea;'ln~ 
scltool at as an early an age of tw.elve ?-1 t\llD..ll: 

$Q, 

6368. What subJects dOloU cOUSld0r to be hes~ 
adapted to the facllhaes 0 young children, say 
flOIn 10 to 12 years of age ?-I thmk the elemen_ 
taly J'lIlts of every SOlenoe, you could teach them 
the sllUple .A. B C of sCience. , 

6369. WOl."ld you conSider It of gleat l)l1port
ance that arlthmetlo should be more sCientUica.lIy 
taughtm elementaly schools 1-1 do not see how 
'you could .each It more sOlentincally, theJ'o are 

the first l'ulesof arithmetic, whlch must be taught 
in elementary schools" and that IS an Illustratll}lI! 
of what, L mean by the snnple elements of 
SCIence. 

6370. But do you not thInk that. the chlldreJil. 
should be taug,ht the reasons of those elemental', 
rules ?~I thmk they IDlght. 

6371. WIth,regard to geography> do you thmk 
it would be vl!Iry advantageous that phYSICal geo.
graphy should ~e substituted f'm.- the pohtlcallU: 
topograplucal geograp~ whIch 18 nQW, taught-W\ 
elementary schools? --,l thmk &0. , 

6372. WIth regard to tae estabhslunent of "' 
sCIence branch ill your Free Grammar Scltool. 
would you recommend that tl;uch a bra.neh should 
be ·estabhshed, or wo.uld you rather ileJure tha; 
SClence should be taught III cpnJUIl-ctlpn w~~ 
lIterature m the school as It DQW 8XlSts i-l h~ ve 
not maturely conSidered 1ihat q1!l.sstIon,. 

6373 •. Mr.. Potter ] W ol!ld you be, m favour a( 
compulsory attendance )l,t. prnnary schoQls?..,. 
Yes 

6374. ChaU'1llan.] Is that an €>P1Il1011 whu:1,t 
you have dehb~ately fo~lIled :p-om havmg 
glVeIiI a. conSIderabLe attel):tl.on to the aubJect?
Yes. 

6375. Mr. Acland.] Then in gl"jllng, that au. 
awer. do you, .cOlltemplate gratUItous educatIonr 
pr do you mean that the pBIl'ents shou14 be com. 
pelled to pay?-I thInk the parellts showd bt 
oompelled to pay. .. 

6376 Cha,rman 1 Is there anythmg you 'IV~ 
to add to your eVlifenQe 2-With respect to those 
five schools in whICh sCIence is taugb.t (outsid~ 
the Institute), I find the students at St Barna
bas NatIonal School are 61, and that the nthe" 
four are grouped together. and the number of stu.
dents is 55, tbe masters who tellCh those schools 
received their certificates through the Mldlani! 
Institute I mean that the certlficate gailled 
therein 18 acknowledged by the Government, ~ 
IS tantamount to a Government certIficate 

6377 Mr I>i:c(1fl] You mean the" 'recei"e 
there the eduoation which ellables th;m to take 
thfllr certifioate from the Government depart.. 
ment ?-Y es, I may add that at the commence
ment of the Midland Illstotute tin 1853); a 
number at workmg men sent III a. memorIal baok
ing up the eft'o1'ts of the institute 'WIth regard to 
the teachmg of sclene&. I put m aI copY' oi'that 
memorial, and oopy of Report of the BU'lIlillghaQl 
Chamber of Commeroe on the InternationM Ex
h,bItion at PIU'liI In 186? (handed these to Ihe 
Chal1'fT1a7l) 

Mr. J ORN BRAGG, oalled Ill, lind Examined 

6378 Cha.rman] YOlJ are a Manufacturer in 
BlrmmghAm, I beheve?-I am. 

6379. What IS the descriptiou of manufacture 
whloh you carryon there ?-I carry on the 
mnllufaeture of the best gold Jewellery 

6380 Have you been engaged In that manu
facture for a oonsIderable length of time ?-I 
have been engaged In that manufacture tor 30 
years. 

6381 Mr. Dizon] Is that branch of trade a 
velY largeonem Blrmmgham?-Yes, ltmoludes 
all dasoes of jewellery, lnoludIng Silver Jewellery 
and glit tovs, and- employs about 8,000 persons, 
young and old. 

63b2 The aVI'I-age wages that they get would 
at leftst be equal u 110t sl1perl()r to the average 

0.i2. 

wages of the town ?-Supenor to the average of 
the town· ' 

6383. Do you consider that the knowledge of 
soience 18 very important III your trade ?-l do 

6384 IS that knowledge possessed genel'ally 
by the a.rtlzans or the foremen and masters?~ 
No, on the contrary, there 18 II deCIded absence 
of It. 

6385 What are the sCIences the knowledge 
of whIoh wou'd be most useful lD yOUl branoh of 
trade ?--Certam departlnents of the sCience of 
chemIStry would be the most useful in our trade I 
the SCIence of the laws of heat would be the next 
most useful, and metallurgy wOjlld be the next III 
the order of lDlportllnce. 

6386 Can you gIve the CommIttee any Ill11&-
R R 4 tratlon 
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tratIon of the Injury to your trade whIch arises 
from tlllS want of scIentIfic Instrucbon 1-1 can 
gtve the CommIttee many IllustratIons, the dlffi. 
culty would be to select them. takmg them in 
the order In which I have mentioned, chemIstry 
coming first, we WIll speak of the colourmg of 
gold, the whlteumg of SIlver, and the OludattOn 
of both those metals, which are chemIcal proceBBes 
reqUlMng conSiderable d, hcacy and accuracy I 
do not thmk there 18 a person scarcely who prac
ttses them who understands the prmclples on 
whIch he acts; and the fwIures and the los@es and 
confusion, and so on, that 8.1'18e ale someth.tng very 
senous. 

6387. Could you explatn the manner In wqlch 
those 10BBes ame 1-1 could not WIthout explam
ing the processes 

6388. But does the loss anse from tlte want of 
scienbfic knowledge, beclluse 10BBes may anse 
from a want of proper manipulation 1-1 WIll gIVe 
you an Instance that WIll show you dtstmctly 
how a loss wtll anse from the want of SClenbfic 
knowledge. In colounng gold, you can ouly do 
it at present.when It IS about 15 carats pure, but 
WIth a hIgher apphcation of sCIenbfic knowledge 
In allo;rmg the metal, and alBo 1D thQ process of 
colourmg, It IS coloured 1U Germatly, and It has 
recently been successfully coloured 1U Blrmmg
ham down to about 13 carats, and we Catl se1l 
the artIcle at 78 or 78 6 d. an ounce Ie •• on 
lIocount of.tlte drlFerence between the 13 atld tlte 
15 carats 

6389 Cha.rman] And It is the case, 18 It 
not, that the apphclltlon of these methods took 
J:>lace earher m Gennany than lD England 1-
DeCIdedly, It IS years SlDce we have been buymg 
Germatl coloured chatns two carats lower than 
we could make them. I am told that tlte cham
makers are now beglllmng to perceive the value 
of that ap,PhcatlOn of SClence m the matter, and 
are applymg It. 

6390 Mr Dzzon ll3ut stul you do not con
Sider that the \>oBltlon o£ SCl~nce generally m 
BlrmlDgham eXIsts to the extent that It does 10 
Germany?-Certamly not. 

6391 Can you gIve the COlDD11ttee any other 
SlJl1tlar illustratlon?-Yes, 1 can gIve atlother 
chemwal one For years, m fact, ttll wlthm the last 
sIX months, we have thrown away water of that 
qualIty (procluctng a u,"l conlamtng watcr w.th a 
yellpwuh nng.), but we now throw It away as 
pure as that (produc,ng a !Jottle of much clearer 
water ). We get a quantIty of gold from It by a 
SllDple apphcatIon of SCience. We have bought 
the secret from a Frenchmatl for an annual share 
of the profits. 

6392. Mr AclnnJ] Can you gtve us any Idea 
of the value of that dIscovery to you ?-That 
would make at least 501 a year fufference In my 
manufacture, and we had always I.een exceed
ingly careful to see to the filtratIon In fact 
there IS a large fortune thrown mto the gutter 
every month, or> at all events, every year m 
Btrmmghatn for the want of SCIentIfic accuracy 
Take alloYlDg agam. they want a knowledge of 
the Opmnon of the laws of heat; nearly all our 
meltlng s done by the SInall masters always on an 
open he m an open cruc1ble, they are not 
a,,~e that the subjectlng of certam alloys to un
due heat causes the alloy to he burnt away. 
If they alloy preCISely for 9 carat gold, when It 
is tumed out of the meltlDg pot, u they were to 
test It, they would find It waa 9 j, and they 

inttocently sell it at a 1088 for want of It know
ledge of the laws of combustIOn. 

6393 ChaIrman.] The baser metal IS dISSI
pated ?-YelI, I coUld give a number of case8, 
which would prove that a pract.lcai elementary 
knowledge of scIence. from the boy up to tho 
fintshed workman, would be of great value. 

6394 Mr. DIZOn.] Have you atly other 8trlk
Ing IllustratIon to offer to the Commlttee 1-1 
should th.tnk that the CB8e ofrefimng and gather
mg refuse would he one. that 18 chenustry ngron , 
refimng from all kInds of scraps and mixtures of 
filIDgs, scraps of IrOn and tin, and lead, and 80 
on. Thte art IS known but to a very few, and 
yet many people endeavour to work up their dust 
and scraps, and sulfer a loss, for U but an infint
tesunally small quantIty of lead or Zinc, or sul
phur, even a 500th part, remama In it under eer
tmn condlbons, the metallB brittle, and they are 
forced, after all theIr trouble, to send It to tb~ 
refiners and I'a 6 d. or 1 •• an ounoe for the ex 
change of.t. The tbeory of chemical sCIence woul 
enable them to guard agamst that. 1 speak 01S 
behalf of a large number of manufacturers. but I~ 
could say much WIth regard to the men In that, 
respect. If the men understood the laws of heat J 

a great deal of our spOiled work would be avoided., 
They do not know, for example, that heat re·, 
quires a certaIn tune to be conducted round a COI~ 
of WlI'e, and they set to work WIth a blow piP~i 
and burst the cotl, 'I he smallest elementarYI 
knowledge of the laws of heat would teach the~ 
that ther must allow it tIme to travel round th~ 
cod, or It wdl spnng open and burst. I hav~ 
been a workman myself, and take a great interesf 
In SCientific matters, and I have had constantlt 
to teach the "why Rnd because" of their vart01I!' 
processe& \ 

6395 You would conSIder that sclenttfic know, 
ledge was ahnost as necessary lD your trade tq 
the artIzan as to tlte master 1-DeCldedly, th, 
nrnzan must have It> It is more Important to hun. 

6396 And yet among your arttzans you scarcel, 
have atly who are SCIentIfically educated ?-1 am 
happy to say that In my own manuflWtory we 
have a 8uI'erlOr class, but takmy,. the trade III 

a whole, the testimony winch receIve from' 
the masters on thIS subject of sCienttfic know
ledge IS, tbat It 18 almost uDlversally denClent. I 

6397 Tben how comes 1t that )'OU bave got. 
some of tlte very Bupenor class 1-We have cho
sen our apprentIces and tramed them. They are 
generally youths who have receIved a better edu
cabon, and whose parenta encourage habits of 
study In them • 

6398 Have you gIven them that BClenttfie in
struction lD your own manufactory ?-No, not in 
a syetematlc way, but they have lDlp&rted It from 
one to another mutually 

6399 Do any of the workmen, or any of the 
chI1dren of the foremen and managers 1D yoU! 
trade, make use of the SCIence mstructlOn gtve~ 
at the Midland Instltute?-Yell; many ot them 
feel the Deed of It, they are Just beginmng tc 
feel the need of It, and accordIngl, avatl them 
selves more or Ie ... of Its advantages. 

6400 Do you thmk that meaDS exist in Bit 
mmghatn for the SCientIfic instructIOn of all thOSE 
students who are now desInng to avatl themselvel 
of It ?-No. .Allow me to say that I can onl, 
speak With regard to those branches of trade wit! 
whIch I am qUlte fanuhar, but with regard to 
.those branches of trade, we need, '" It were, I 
epecml professor who should teach what 18 wanta< 

t 
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to the workmen, and again gtve hIgher teachmg varymg from 8' to 13 or 14 years of age f-It 
to those who are more advanced, It is useless to cannot be gIven there, my expenence as secre
teach a boy anythmg on the subject of meltmg, tary for many years In an elementary day school 
which he has nothmg to do WIth, but that boy 18 that it IS as much as chlldren ul? to 12 years of 
will come to be an artlzan, and there should be age can do to get the elementary education that 
the mean. to teach hun progresSIvely, all he wIll the CommIttee of CouncIl demand of them; I 
need, mcluding what are called by some, the know what our inspectors will say to-morrow, 
Of masters' secrets" how IS it that you cannot keep the ehIldren a 

6401 Yon would not only teach them the httle longer tIme than tlus? Our maximum a~e 
prinCIples of SCIence, buttheprmclples of the work is'12, and they cannot get sCIence teachmg In 
whIch the;!': had m hand ?-Yes, technxcal instrue- that tune. 
tIon, ,e, the, SCIence mvolved m theu: trade pro- 6409 But supposing that chIldren were to be 
ceases kept In the schools from the earhes1i age at whIch 

6402 And you tJunk the means of g,.vmg that 1t IS adVIsable to send them there unW the age of 
do not eX18t to a suffiCIent extent m Blrmmg- 12, and theu: attendance were to be regular, dQ 
ham ?-Certamly not to a suffiCIent extent,' rl' at ' you still thmk It would be ImpOSSIble ?--A great 
all deal could be done between the ages of SIX or 

6403 In what way would you propose to sup- seven and twelve I shonld hke to see them com-
plement the mstructlon that i. now gtven ?-I pelled to attend _ 
thmk the extent, number, and Importance of the 6410. You are In favour of compulsory attend
group of trades whIch I represent IS suffiCIent to ance, are you?-We shall never get on untIl it 
warrant the appomtment of one man who should 18 made compulsory 
d,evote hllUseH' entIrely to the SCIence of these 6411. In that case, you thmk a httle elemen
ttades, and that he should gtve class mstructIon tary sClentlfic knowledge could be gtven at pri
by day and by mght to the young, the adults, mary schools ?-QUlte suffiCIent could be gIven 
and the masters, and that he should be paId to to carry a boy over many of those chfficultles m 
devote hunself to the dIfficult problems of our my trade. 
trade, so that we should be on a level With 6412 When they left the prunary school; 
France and Germany, whIch we are not now. would you adVISe the sClentIfio mstructIon bemg 

6404 Chairman] That he should teach you contmued ill nIght schools, SllDIlar to those at the • 
the practIce of the trade?-No, not that he mstltute~-Yes, certainly, they would have 8. 
should teach us tho trades, but :fiud out and taste and desire for it 
overcome Its sClentIfio wfficultles for us, for ex- 6413 Do you thmk those schools self-support
ample (prodUCing some specimens of enamelling), ing, or would you look for support outsIde your 
we want to be able to have those colours to melt trade ?-In the :first lUstance they must be estab
at the same heat, and we cannot do It yet I hshed by the aId of Government, and aftetIVards, 
beheve it IS done at Geneva. AgaIn, we want when the taste and desu:e eXISted, they 'Would be 
to be able to gtIard against that roughness from self-supportIng 
httle bIts of mwum from steel pens that 'We get 6414 You say that the desu:e does exist to 8. 
in our s<:raps, and we cannot do it; a man liad certaIn extent, and IS mcreasmg ?-That 18 so ' 
need to devote hImself specmcally to tholle pomts 6415 So that the object of seekmg Govern
for months, and there are many other equally ment aid would be more for the purpose of anti
important pomts of dIfficulty. < Clpatlng and hastenm~ the mcrease of tlus desire 

6405. Mr. Dw:on 1 Then he would not be en- for sCIentIfic mstruction 1-Yes, clearly so, and 
j:ageil. lU teachmg ch\'ldren or adults of the labour- only so m my oplDlon 
mg class 1-Yes, these researches need not oe- 6416 Supposmg the Government to stand 01\ 
eupy the whole of lulr tune I do not speak one 8lde 8.nd do nothmg, do you thmk what you 
speCIally to that; the concentratIon of one man's are seeking to get would be attamed a h:ttle later? 
whole attentIon and ablhties to thIS cu:cle of sub- ....... Not a httle later, but a great deal later; It IS 

jects IS the pomt, and I have It m my mmd to certaIn to be got, because we shall be beaten by 
agItate that our body of trades should aJilPomt our Contmental oompetItors, unW we :find out 
such a man rl'the Government does not do It certaIn causes, whIch I think It IS the provmce 

6406 Chairman.] Do you not thmk that tha1l of Government to take steps to help us to do. 
IS the proper course rather than that Govem-' 6417 In fact, you tlu:D.k that Government 
ment should be asked to do 80 ?-If they help would scarcely be a loser by glVlng such asSISt
other trades it IS proper that they should help ance, because the property of the 1latIon would 
ours, but If other trades are thrown on theIr 1'>e so muoh mcreased by thIS 'lIld that the retum 
own resourcp.s, we are content that ours shonld would probably be equal to the expendlture?-
be thrown on Its own resources. ' EX",,"tly. 
• 6407 Are you aequlIlnted with any instances 64IS. Chairman J Is there anythIng pecuhar 
In whIch Government asSISts trade m that way j> in the trades' of Bu:mmgham that makes It more 
-I am not, I.e, in a way preCISely pa.rallel to' deSIrable that Gover~ment should teach those 
what I WIsh, though the as8lstanc~ pven by trades rather than any other trades of the country? 
Government InvestIaations through Mr. WIut..l -TexWe and ficwe trades, I do not t1unk have 
worth and others, ana by offerIng J;lrizes for the the same demand on the Government as th: metal 
perfectmg of arms. and of anunuDltion, and also ~es of Bu:mmgham have 
the Govenrment mamtenance of the School of 6419. Why do you'tlunk that?-I do not 
SCIence relating to speclfio subjeots in J ermyn-' tlunk that the artisans m the carpet manufac
street, London, are sufficiently close in prInCIple: tones or cahco mills have the need of sCIence that 
~ what I mean by ~uch Government aSSIstance artISans in any of thll manufactones m Bll'1I11l1g-
m our case. ham have. , 
.640~ Mr. D"!on., Where do you t1unk this 6420. '!'he QuestIon was this: whether there 

sClonlffic ms~otion Should be given; would you was any reason why the Blrmmgham artIsans a.nd 
have It gIven m elementary schools to cluldren Blrminghammanufacturers shouIddemand of the 
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Government that ihey .hould he taught thou" 
trade. rather than manufacturers and artlSlllls 
ill other trade. 1-1 prupose that they should 
only be taught the sCIence or philosophy of thezr 
trade. 

6421. I mean the actual mampulatlOn, because 
you msh experiments to be made In order to 
chscover the best methods of enamellmg, for lU
stance 2-Y es, ~ and eolourmg and other proceesee. 

6422. Those thmgs are stnctly matte1'8 of 
trade, are they not? - I understand your question 
to refer to unproVlDg the proceeses It 18 .. chf
ferent matter from the appilcatlon of a process 
by the workmen themselves. 

6423. In what way would It be dIfferent 2-
The Improvmg of a process 18 altogether a Dew 
step, while for a clever wqrkman an e.:uetmg pro-
9eBS IS an old matten 

6424 I am not speakmg, of course, of the 
mere mampulatlon, though mRIlipulatlon waa ;Ill
eluded In my questJon 2-1 am agamst Govern
ment teachmg trades, although 1 am In favour of 
Government helpmg us to u;nderstand the sCience 
belongmg to our trades. 

6425 W Iluld you, con81der the Instances w hIeh 
you have given 8Il mstances of the teaehmg of 
SCljlnce, or would 'ou not rather consider them as 
bemg mstances 0 the applIcatIon of SCIence 1!lI. a 
profitable direction 2-DeCIdedly it is the latter, 
though the former is mvolved. H IS the apphea-

• tion of; SCIence In a. prolitable dJrectJonr a.ud so ~ 
all sClennlic instruct lOll, when brought lUto ac
tual practical use. 

6426. Then, you think that BirnllnghaDl has 
more clallll to be aSSisted m the> ihscovery of 
improvements ill enamelhng, than Man~hestel1 
has to ask for aaslstance m the invention of im
provements m their machines 1-No, I should 
~ay not, but a Bzrmm~ham machame would be 
more highly benefited m hiS trade by sCientIfic 
instruction than a Manchester mil4 hand would 
ill hIs, at least, so I trunk. 

8427. Mr . .A..land 1 I understood you to say 
that your trades in J:3lrmmgham reqUIre a pro
fessor, or SCIentmc man, to 88SlSt them m eXJllain
mg what you call the phllosophy of then: busi. 
ness ?-Yes, 1 do t1unk so 

6428. You are probably aware tliat thil agri..' 
cultural commuDlty have been for a long time In 
!hll habit of employing an ~cultural chemist. 
or a consultm,g chem18t, elthel' to test theIr 
mannres or theIr soils, or to give them advice ;Ill 
the processes2-Yes 

6429 Do you Wish for something of that kmd, 
do you feel that your bUSlDe$! reqwrea the same 
fond of assistance ?-rea. , 

6430 But I want to know on what gr()und. 
that which the landownen and farmers have done 
for themselves, should, m the case of Y<Jur trades, 
be done by Government ?-On nQ other ground 
than that the national I>rosperity would be ad· 
vanced by It. 

6431. Then, should the Government, in your 
opmion, offer to ResISt landlords in. the analY818 of 
their manures?-Yes, decIdedly. 

6432 But they can do It for thetDBe1vea 1~ 
They d() not do It {O!: themselves,' md.!VIdnaJs 
may do It, but It is nOf; generally or nmversalIy 
done 

6433. If YOB were told that a.u eminent lIllUIu
t'a<lturer had spent 25,0001. In perfecting one. 
partIcular class Of agnculturalllIlplemenis, shGuld 
IOU be very much BUrprlsed 1-N.t. -

§434, And tluIt he baa done that entire1, 

WIthOut asslmnce frOb! the Smte?-I should not 
he surpnsed I I coul.l give you mstllllces frolQ 
manufacturers around Blrmmgham, m which th. 
heads of the firms have spent as much money ID 
perfecting proceeses; the name of Mr Chance 
occurs to me In a moment. I tlunk that If we 
were larg$ caPltahSts, my partner Wid myself 
would OUrSelves engage a Iirsc-c1asa chemiSt, but 
the expense IS so much that 1VO cannot do It. 

6435. Now 18 not thlB, m your opmlon, II ra
tIonal view of the case, that the Government, 
should. lIB II matter of nstionalJ'rospellty, pro
mote tbe advancement of gener science lIB pari 
of the mtellectual stock of the natIon, and should 
also undertake to _pect, and to a pertaIn extent 
where they deSired It, to guide institutions fOI 
speCIal teachIng, but that those who were te 
make actual, money from the sCience should 
prOVide it for themselves V-That IS falf enough. 

6436. Then If thiS Committee .hould recom' 
mend that Government .hould superlnteud anJ 
ItlIDulate SCIence mstructlOll, that would meel 
your 'news 2-Yes, and that they should utenl 
the OpportuDltles, and where needful maka suc~ 
instruction specIlically suimble to the wants 
the localmdustnes. 

6437 You thmk that IS a necessIty whI 
&rises from our backwardness to apprema 
science in England, and whIch will pass aw] 
when pubho opIDlOn is more advanced in tha 
direction 2-W e canllot prophesy, but that 18 m 
opmlon. , 

6438 lue rou of OpInion that In order 
briIlg about this deSirable result which you 
vocate, the whole tone ofmiddle·claaa or second 
educonon req1l1res great unprovement In Enst 
land ?-Yes. j 

6439. I mean by secondary education an ed 
catIOn above prunory educatIOn, mcludmg umvel' 
ilty educstlOn 1-That IS what 18 wanted. 

6440. Will you explain a I1ttle more fully yo 
views with regard to the necessIty of the un
pl'ovement of secondary education from the 
prunary school up to the URlVersltles 2-Thf 
thou~lit that 1& constsntly ID my mmd IS this, 
that if I took a bOl from a. purely prImary schoo' 
and placed hIm In my warehouse, and I tool 
another who has had what lB called & good s& 

condary educatlon, I should find that there ~. 
very httle chfFerence between the two, that th 
DOY who has had the education in a respectabl 
schoollS onl1 nicer ;Ill his mQI1ners, but he doe~ 
noll know much more than the lad who haa comej 
out of my elemeutary IIChool, in other word~ 
tlie primary schools are fast en the heels of 11 
secondary 8chools. • 

6441. Would you say tha~ there is a spec' 
necessity for lower and wddle class schooI. 
where the payment for education should noj, 
exceed 41. a year 2- Yell;' that JIJ thll cIaee of 
thoroughly good schools wanted, fOil the pros, 
panty of England. 

6442. Y OD are aware 01 the tendency of aU 
private adventurer schools JI8 soon lIB they succeed 
to ra_ theIr fees, and nee out of the l:Iaee ~ 
which they succeeded ?-Yee. t 

6443, A. pnvate IIChool fOil the uppell workmg 
class, OJ! smaD. tradesme:o, would, uule.. 1l0III8 
public authonty interfered, bave a tendency to 
slIde npwards, and get out of the reach of the 
elaas for whom it was origmally intended 1-
Dooldedly. J -

6444. Does yoar expeneace eonfirm that opi. 
nioDj!-Yea; but I am lIOt PII.......,ed to.state tliat 

, -r- I wouk1 
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I would mterfere wIth that m the case of a 
pnva.te «chool 

6445 Are lOU favourable m Bmnmgham to 
one portion 0 Kmg Edward's School bemg' de-. 
voted more espeClally to SClenC9 than It 18 now! 
_lam. 

6446. Cha,rman] Is there anythmg that you 
would wwh to add to your eVldellCe?~I thmk 
that we need spee ... 1 SClenC8 mstructlGn for 
groups of trades lD order to enable the desI~ers 
for those trades to learn the sClentdic conditIons 
wwch are necessary to be observed lU then: 
desIgns 

6447 You mean the laws of form, and the 
meehamcal condItions j)f then: work ?-Yes, and 
the chermcal conilitlons. ' 

6448. Would you extend what you have Bald 
WIth regard to chemlStry to the mechaUIcallaws 
and properties of matter as affectlng form and 
MnstruCtlon?-Yes. eertamiy, the laws of me
(lhamcs should be also studIed. 

6449 And the laws of heat?-Yes, phYSlc:u 
llClenca ~enerally. I could say a good deal upon 
the apphcatlon of optiCS to tins subJeet, and /;he 
llClentIfie knowledge of the laws of colour. 

6450. You would say that It was not only bad 
,taste, but bad economy, to construct a thmg In 
metal as you would construct It III wood?-It 18 
qmte true Frequently It ha{'pens that a de. 
SIgner, havmg produced a deSIgn, 18 not aware 
that, even from the sClentJ1ic Ilecessltles wwch 
would arISe lU the manufacl;ure of the article, It 
(lannot be made at all. 

6451 Mr Acland] It is your opimon that in 
all trades wluch combme both mechamcal and 
art18tlc consIderatIons, you cannot produce good 
artlsbc results WIthout a thorough comprehen
SIon of the mechameal condItions of the work?
Yes. 

6452. And that reqUIres a good sCIentlfic edu
cation ?-U ndoubtedly. 

6453. Lord FredeTlch. Cavenwsh. ] You stated 
that for the present you consIdered Government 
assIStance to be necessary for the purpose of 
carrymg out SC16D.C6 schools?-Yes. 

6454. Have you consldeled what alterations 
are necessary m the systeln uuder winch that 
asSIStance IS now granted ?-I have not con.
IIldered that questlOn 

6455. Mr. Lowther.] I ihmk you stated tlIat 
there was a large amount of work spoiled from 
the want of proper 8oIentlfio knowledge, haTe 
you any Idea of what would be the average 
yearly loss m your establIshment from. that 
eause 7-1 cannot say, 1 have not turned my 
attentIon to that pomt. 1 am satlsfied that W/l 
have m tune past thrown away at the rate of a 
couple of hundred pounds a yeBf from want of 
8CJ.en.tIfia knowledge III refuwig, and m dealmg 
With the refuse 

6456. Mr. Pottn'] I presume that most of the 
masters lD your trade are small capItalISts 1_ 
Yes. 

6457. What IS the largest nnmber of banda 
employed by any master In ;your trade '1-1 shouI4 
eay not more than 60 or 70. 
, 6458. When you. said that there wen about 

8,000 hnoils employed lD your trade, you mcluded 
men, women, and cluldrenP-Yes. 

6459 The mastera. I suppose, Are not a highly 
educated class ?-They have mosll of them sprung 
from. the workmen's ranks. 

. 0.72. 

6460 Do any of them employ chellllSts of theIr 
,own~-Not one. 

6461 I suppose the e.lttentoftheIr trade would 
not warrant that ?,-No. , 

6462 I suppose you are awa.re that the master 
prmters and dyers do employ chellllSts III theIr 
DWn works?-Yes 

6463. But you. rather look to Government-to 
supply you With cheIDlcal .kIll for your own 
speClal trade ?-I do not see any other way lD 
wwch It could be done. 

6464 You thmk your trade would be super~ 
seded by foreIgn coJp.petltlon, unless the Govern
ment stepped m to aId you ?-To a certam ex
tent, esp6Clally where pnce is a great con:
IIlderatlon. 

'64ti5 Is there a great lIIlpOrt of fore~n Jewel
lery mto tins country ?-Not a great Import of 
fOl'elgn Jewellery Into England, bnt our market!! 
abroad have been taken from. us 

6466 There IS no duty on Jewellery lIIlported 
into tins country from abroad ?-No 

ti4ti7. Then how 18 It that. ~t does not supersede 
our Jewellery 7-It does not do so to a large 
extent. It 18 very much a matter of taste, and 
the taste of France, Germany, and SWItzerland 
in Jewellery IS not exactly all that the EnglIsh. 
hke 

6468. Cha.rman] But 18 there not a consIder
able Import of foreIgn Jewellery mto England ,.
Not consIderable, compared WIth the quantIty 
manufactnred m England, though the Imv0rts 
a.re much larger than they used tc;) be 

.6469. Is there not a very serlOUS competl1aon 
With Enghsh Jewellery m neutrM markets ?-A 
ve~y serious competitIon. 

6470. Mr Potter.} But you do not know the 
quantIty Imported ?-No. 

ti471. Mr D .... on.] But you know that the 
import IS lncreasmg?-Very much SQ 

64 7~ So as to make you anxious for the pros-
pertty of your own trade ?-Yes • 

6473. Mr Potter] Is not the import very 
slIght, have you any figures to show that it has 
mcreased wltwn the last two years ?-Na 

6474 Cha.rman] Is there any SCientIfIc che
DllSt III Blrmmghani who devotes hunself to con
Bultlng practlce, and who could gIve adVlce to 
manufacturers, and could conduct analyses for 
them 1 ..... 1 do not thmk there 'IS one, we have 
1epeatedly apphed to ehem18ts, but they have 
always S&1d, " l'1ns IS a ~ood deal out of the lme 
of our ordmarl OperaUons, and would requIre 
.Ilperufic Bwdy; III fact, we nave never receIved 
e.atIsfactory ass18tance from a chemist. 

647$, Dr. Percy forllledy reSided iB BIrmmg
ham, did he not ?-Yes • and If we eould get wm, 
011 one lIke hun, we could get somethmg from l:uQl 
.that W(lu!d be wortb havmg. 

6476. ¥Otl thInk ;uyou could get a man like 
.D» Percy III BIrIDingham, he would be of great 
value 1-Yes, no doubt. 

6477 Mr Potter] Do you t1nnk it would be 
worth the wlnle of you. trade to give 5001 or 
l,OOOL &-year to a man like Dr. Percy to lllduc8 
Jwn to re81de in BIrmIngbam ?~Y es, I thmk It 
would be worth the wlnle of the Jewellery trade III 
Blrmlngham to gIve 2,000 l. ... year, bnt the iliffi,. 
eulty would be to persuade the masters to gI vII 
even II "'pleee. Most of them would need to 
be UlStructed up to tha. point of trull eOOIlomt 
and prudent for8Slght. 
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ID'lIUTliS OF :EVIDElfCE TAItEN BEFORE THill 

Mr CHARLES HIBBS, called in; and Examined. 

64'18. Chairman] I BELIEVE you are 8 work
ing gunsmlth?-Yes 

6479. Y 011 were selected by a Committee 
formed in BmDlDgham to VlSlt the French Exln. 
lntion under the allspIces of the SOcIety of Arts ? 
-Yes 

6480 And you made a report upon what yOll 
observed m PIU'lI! dllrmg that VIsltf-Yes, 1 
made a report upon the gun trade 

6481 :riIr D!zfJ1I ] Is It true that smce your 
return a society has been formed among the 
artIsans, ongl1latJng mamly in those who went to 
the Paris ExhIbItIOn, wbleb society IS formed for 
tbe purpose of advanclDg the mterest of tbe 
workIng men, specIally WIth regard to educatIon? 
-That IS EO .. 

6482 Have you consulted them upon the Bub· 
Ject before this CommIttee, before comlDg up to 
gIve eVIdence to-day f-Yes, they had taken up 
the subject on iheIr own 8CCo"nt before they knew 
that one of their number would be asked to come 
here to Irve eVIdence, but sl1lce tben they bave 
devoted themselves more specially to that subject, 
lind, III fact, they ha:ve done nothlDg else at pre
sent SlDce their formation than attend to tlus sub
Ject of sCientdic education. 

- 64.83 Are you able to 'express, to a consIder
able extent, theIr Views as well as your own?-I 
am commIssioned by them to express theU" Vlews 
10 thIS Committee 
, 6484 Were yOIl able, when you were m Pans, 
to form any Opl1ll0n WIth regard to the education 
of the foreign artisans, especIally With regard to 
~cienb.Jic attaJnments ?-<lenerally I was; that is 
to say, we thought we could dlStl1lgUlsh tbeU" 
l;uperlority III the manner m which they went 
about their work Vanous processes which we 
saw there appeared to be very dIrect and Simple, 
eVidently gUided by persons who had a know
ledge of SCience, those processes were, m fact, 
dll ect applications of SCientific pnnClples 

6485. Did you consider, on the whole, that 
-their nrt\Zalls were better educated 111 a sCIenb.Jic 
;UOlllt of Vlew than the artisans of BIrml1lgham 1'
DeCidedly very much better educated than the 
'ar't1sans ofBll'mingbam 
• 6486 Cha.rman] Did YOI1 arrive at that con
'ClUSIon from seemg specimens of their skill and 
from therr model! of workm!5' or from direct con
tact and m9.UIrY among tne workmg men?
'PartIy from mqmry through the foremen and m
terpreters that went WIth us; we were told .that 
the workmg men were more SCIentifically and 
artJstlcally educated toan 18 generally the case 111 

EnO'land; for instance, we were told that in one 
Jew"ellery estabhslunent, out of 200 <workmen 
there were only four who could not draw, whereu 
m B1l'mlDghaui there would not be four m 200 
who could draw 

6487 That draWlDg wonld, I suppose, be de
sIgning and geometnc8.1 drawmg ?-It would be, 
of COUTSe, such drawing as 'would be SUltable for 
the Jewellery trade I presume desIgns for 
Jewellery work, and also tlie capability of draw
mg 'what ihey produced 

6488. But It would mvolve a certain know-
'edge of geometry ?-I presume so ' 

6489. Mr. Dtzon.] DId YOII gather any other 
illustrations of the supenor attamments of the 
foreign workmen besIdes that one 1-Only that 
;n +\". manufactories that 1 went through, most 

of the foremen, though dressed like the other 
men and workmg among them, appeared 1:lI be 
men of superior education to those of the lame 
class in England. I was told that one of them, 
whom I noticed, hnd been educated at one of 
theIr techlllcal schools and held II medlll wbi~h 
hnd been_gIven to him for hiS attainments ' 

6490. Was that in II mll1lufactory of fire-arm, 1 
-It was a gun barrel manufactory. 

6491 You .... ere not able to Judge of the atJ 
tainmentsof tbe worklDg men whom YOll came 
in contact withP-No; 1 do not understand 
French, but some of the processes wblch I saw 
were direct apphcatIons of SCience, such 8S we 
have never thought of here 11l that manufac
ture ' , 

6492. And tbey would re~U1re a superior edn.l 
cation 11l the pereon who applted tbem, I 8uPI?O"e" f 
-They would require 8 person well acqu8lntedl ~ 
with sCIence to invent them orto carry them out? I 

6493 Can you give some Illustration of what I 
you bavejuBt now stated 1-Yes; one would be the 
way m wluch the gun barrels were planed;' I 
own that was a very beautiful apphcatlOn of me
chanical sCience. our method 111 BltIlllDgham i~ 
by turnmg them on a lathe; the object, of course, 
IS to get them perfectly true; by the mode em
ployea In France It is tmposslble to deViate from' 
a perfect plane, but In England we sometimes do 
deVlate a httle, the process IS very bea"tlfull 
but It is not so certam as the French method 

6494 ChaIrman.] Are you spenklDg now of' the 
best orgalllsed manufactonea in England, or of 
the ordinary manufactones 1-0£ the best 

6495 Would IOU include tbe Enfield armoury, 
for IDstance'?- s far as I know our manufac
tures m England, I tbIDk the method wluch I sa 
used iu Fra11ce, IS prefe1'llble l 

6496 Mr DIZon] Suppose that the machlne1'J': 
you saw In Frll1lce were Illtroducecl IDto BIr~ 
mlDgham, do you think the Enghsh workmen\ 
would be able to use it as successfully as th;l 
French workmen nse It 7-Tbe English ,vOlkman 
would decidedly be able to U8e It as well as the 
French worman If he only adopted It, but the 
thIng 18, we are slow to move m England; If we 
are wedded to a system we do not hke to leave it 
unless the ndvantagee of the new system are very 
pl&1Il llldeed. 1 have explained this process t.Y 
many gunmakers 81nce 1 came home, and though 
tbey all acknowledge that It was B superior pl'O<l 
cess to tbat which the]' used themselves, I could 
no,t get them to see the adVISability of going til 
.the additIonal expense • 

6497. Do you think that arises from want oj 
general mtellIgence or from WlUlt of spectalsclen 
tIfie knowledll:e 1-1 should Bay from want ~ 
speCial l!CIentific knowledge, though i.t may b, 
pilrtially due to want of general culture. 

6498. Were you able to Judge 98 to whcthe 
the artIcles produced In the manufactories whlcl 
you vwted m Paris were of a better' desenplaOl 
or cheaJ>er than llUl1llar articles produced m Eng 
lalld ?-They were not cheaper, but as far al J 
saw, they were lIS good as we make in Englanil 
though 1 cannot perhaps say that they were bet 
ter, but 1 1tave heard SlDce I came back that the 
have very stnkmgly improved smce 1862, cSpE 
cially III the manufacture of gun barrels. I ib 
not see the 1862 Exhibition myself, but those wh 
Wel'e there tell me that in some partieulanr '!'I 

wbiclf 
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whIch they were defiCIent they are now excellent, 
ehowmg that they have profited by the lessons 
which they have learned. 
, 6499. Cluurman.] Is It not the case that very 
grea.t Improvements ha.ve been mwe m Fra.nce m 
the productlon of gun ba.rrels dra.wn m solrd steel? 
..... 1 belIeve so. , 
'., 6600 Mr. DIzon.] Is It your impreSSIOn from 
vhat you saw at the Pa.rls ExhibItIon, that you 
ha.ve much to fear from the competlhon of foreIgn 
manufacturers on the ground of theu: labour bemg 
obea.per?-No, by no mea.ns. I do not thmk as 
II< lOle It is cheaper • 
• 6501. All you have to fellI, you thmk, IS the 

result of theu: supenor sClentJ.fic education 1'-1 
tlllnk so 
,6502 Chairman.] When you say that theIr 

labour IS not, cheaper, do you mean to say that 
theu: dally wages are not lower?-The wages are 
lDwer than the wages of our workmen, but they 
do not work so hard, we were all una.nlmous 
upon that pomt, namely, the pace at whIch the 
common workmen m Fra.nce do theu: work. 

I 6503 It IS much slower than the Enghsh pace 1 

-It 18 much slower than the Enghsh pace. 
'! 6504. To a certllln extent the effect of that 
1& to neutrahse the lower rate of day wages or 
wages per hour?-In the majOrIty of cases I 
should say It was so There may be some m~ 
stances m whIch theIr labour IS really cheaper 
than ours, of course I should suppose that artists 
and deSIgners do not get so weI11laid as m Eng
lalld, because there are more of them, and they 
are more on a level With those about them. 

6505. But you speak now of the artizans m 
ParIS, more espeCIally those engaged m mecha
mcal occupatIons?-Yes. 

6506. And partIcularly those enga~ed in trades 
wlllch are parallel to those of BlrmmglJll.lll ?-Ye5 

6507. Mr. DIZon] Would you say that there 
was any SCIentific educatIon at all among the 
artIzans of BIrmIngham ?-I am afrllld. there 18 

very httle; and where there IS any,)t IS where 
thtl knowledge has been attaIned for the love 
pf It It doe. not come m theIr way as artlzans, 
a.nd there 1. no sp6<llal prOViSIon for the acqul
BltlOn of It. 
, 6508 Do you thInk that there is now, at thIS 
moment, a demand for that kmd of educatlon 
among artIzans. Do YOll thmk, m fact, that the 
'Want of It IS beCOmIng generally felt ?-I IIlU 

nfrilJd not. It was felt very strongly by those of 
us who went to ParIS, but we have not been able 
to Infect ma.ny of our fellow workmen. 
, 6509. Chairman.' How ma.ny persons are there 
In' your assoCIation 1-53 only, but we are very 
young at present. 
, 6510. Mr. DIzon 1 And your members are all 
thoroullhly mlpresseil. WIth the wa.nt of SCIentific 
educatlon among artlza.ns?-Yes, especIally those 
who went to ParIs. 

6511. Do you find that your society meets 
WIth ~upport and encouragement from the artrzan 
class?-As far as we have gone, It does; but we 
have not proceeded far at present. 
- 6512. Will you state to the Committee what 
lire the preClSe objects of the socIety formed in 
Bu:mmgham under the naDle of the " Bu:mmghlllU 
SoCIety of .ArtJ.zans "1-1 have here the :{lrospectus, 
which eays, .. The obJects of thrs sOCIety are to 
CQUSldtf and cUSCIlSS, from an artlzan pomt of 
'new, all 8uch subjects as speCIally affect the 
.a.rtJ.zan class i to promote, and seek to obtllln, all 
BUob measures, legislatIve or otherwISe, as shall 

0.12. 

appear necessary or benefiCIal to that 1l1ass, a.nd 
to render to each other mutual asslsta.nce, counsel, 
and encouragement." 

6513 What are the terms of membership?
The membershIp is not restncted to artrzans, 
but IS open to all, a.nd the rate of, subscnptIoll 1& 

1 8. a quarter We stated our object very 
generally In that prospectus, ill order that when 
the subject of SCientIfic educatIon was done With, 
we shonld have no neces~Ity to break up the 
sOCIety, hut conld take up other qUestIOns, such 
as c9-operatlon a.nd,dweUings for workmg men, 
but we had It In our mmds when we formed the 
class, that SCIentIfic educatlon wonld be the first 
subject to whIch we addressed ourselves 

6514 Cha,rman 1 And, m fact, It was the 
first subJect,to whIcli you devoted yourselves, and 
you are at present cop.finlng your attention 1<? 
that one subJecH-Yes 

6515 Mr DIZon] Have you directed ,your 
attentIon to the machrnery wluch already eXiSts 
In B=ngham, ;for giVIng sCIentrfic ,llIStructIon 
to the workIng classes, are you aware, for 
example, of the eXlstence of certam schools fo,r 
that purpose, and of the manner m wlilch they 
perform theIr work ?-I know very httle about 
~bem. I have an impreSSIon that the MIdland 
Institute IS not exactly sUlte4 to meet the wan~ 
of the artrza.n class. 

6516. In what way does the MIdland Instltute, 
in your opinion, fIlII to meet those wants ?-It IS 
a very a.dmu:able InstrtutIon for those who WI,* 
to procure thIS knowledge, or who WISh to pursue 
the study of SCIence for ~ts own 'sake, but It IS 
too general for our purposes; it does not come 
down to our speCIal wants enough. If an artrs~ 
wa.nted to learn wha~ he reqUIred speCIally lU 
his own trade, he would have to wade through 
a good deal of what he ilid not want to know. 
If I WISh to learn the branches of SCIence whIch 
were applIcable to my own speCIal, trade, I should 
have to learn a great deal whIch was not appli
cable to my own speclal trade, and I have not 
time for It 

6517 What SCIences would be partIcularly 
useful to your own trade ?-Mecbamcal serence, 
oC course, a.nd a knowledge of drawm'f would be 
useful. and the chemIStry of metals could Jom 
a class In the MIdland InstItute m the chemIStry 
of metals, a.nd all that I learned there WIth 
regard to the chemlstry of U:on and steel would 
be usefnl, but what I learned of the chemIstry 
of gold and silver would be of no use to me. 

6518 But do you not thmk It would he 
necessary, In order to your makIng any successful 
applIcation of SCIentific knowledge of your tradel 
that you should first be mstructed In the pnhClple 
of the SCIence ?-Yes, but I thInk I ought to 
have had opportumtles of lellrmng them when I 
was young. The great mass of a.rtJ.zans when 
they are marned, and have got families, have 
but httle tIme for acquIrIng the pnnclples of 
SCience. 

6519 B~t still a knowledge of the general 
pnnclples IS necessary to be acqUIred before 
you ca.n apply the details, 18 It not ?-Yes. 

6520. Then you do not object to the general 
princlples of SCIence beIng taught In the M.ldland 
Institute ?-Certlllnly not. 

6521. Then what you mean is that m adilitron 
to places hke the Midland Inatltute, wluch IS for 
youths or adults, YOil wonld wiah to see the 
elementary pnnlllpies of serence taught In elemen-
tary schools 1-Y as. ' 

S B 3 6522. In 
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6522. ;CD all our prnnary echool~ you would 
bve the elements ofSClence taught?-Yes. 

6523. Do you thIOk that that could be done at 
the present tune, taklDg IOto coDSlderatlon the 
age up to w luch cluldren stay at school, and the 
irregular attendance 7 - I a.m afraid I am not 
able to !pve a decided answer to that qu~t1on, 
but I think. It could be done. It 18 done mother 
countries I tlunk that a great deal w luch is now 
taught 10 elementary schools might be taught 10 

a sImpler and e8Sler form, so as to econoWise the 
tuDe 

6524. Do you t1unk that the artizaos who have 
jQUled thIS society of yours are generally 10 fa
vour of compulsory attendance at primary schools 7' 
~ The question hB\l DeTer been raised among us, 
~ a body, but from my knowledge of the work
ing classes of BlrW!Dgham. generally, I thmk 
there is, generally speakmg. a feelmg among 
them in favour of com'pulsory education 

6525. We have It 10 evidence from high all
lhorlty, that at present It would he im,Posei!>le to 
gJve elementary sClentrlic metructlon 10 prunary 
schools for the reasons I have mentioned, na.mely. 
that the cluldren are not at school long ellollgh, 
and that the1.\' attendance 18 not regular enough. 
Now, If that were so, would you be In favour of 
adoptlng anl measure to enforce attendance, and 
to Improve Its regulantr. 10 erder that you ml~ht 
gIve elementary sClentifio lDstruclaon 7-1 think 
Illementary sClentlfio lDstruction could be mtro
duced, and a good deal taught wlthm the tune 
fot wluch chdrlren now go to school, but I am 
J1()t prepared to say that I would. enforce thell' 
attendance on that ground alone 

65~6. But supposmg thiS elementary Instruc
tion 10 sClenoe not to be given at prlWary schools, 
what measures would you adopt for glvmg It, 
would you be eatlsfl.ed WIth, for example. what 18 
done at the Mulland Institute, or any other scit
ence classes winch now eX18t ill BmxUngham 1-
I should not J thmk lhat sClentlfic instruction 
should be very much more dill'used tban it IS, and 
made a good deal cheaper, 1£not entirely free. 

6527 Are you aware what are the fees paid at 
the sCience classes m1311:mmgluun 7-.At the Mid
land Institute It 18 38 a quarter to each class. , 

6528. Do you think that that 1$ too large a fee 
for those people who are suffiCIently mtelllgent 
to desire tius sCientlnlllDstructlOn?-No, notfo1' 
them. but we want to get hold of the others. 
'We want tQ bnng the knowledge of scIence lower 
down. 

6529. CTIa'lrman] DO) you t1unk the cheapening 
of the fees for those classes would. have much m
fiuence 10 that dJrectlon?-It would make them 
much more popular, and worklD~ ;men would in 
some measure become 10terested lD the subJect, 1; 
think. .r/_ 

6530. Mr. Dizon.] Do you advocate uuvern-
ment mterference 10 tIus matter 7-Y es. 

6531 In what way would ypu WISh the Go;
vernment to 8.88lst ID the spread of SCientific edu
eatlon?-By grants 10 ood of the expenee~ I 
look at It IJl, tIus hght, that as th6l'e 18 not suJli. 
cient pubhc spmt til provide It by pnvate means, 
and as,lt 18 a matter of natlonal1Oterest, the Go
vemm~l!-t should take it up, and do for us that 
wluch w" are not mcImed to do for ourselves, 1III" 

asmuch lVefI trade that leaves thIS eountry is 
II loss to e .. hole natlOa, and dmunrshllB< OIU' 
capaClty £ bearing taxatIOn. 
_ 6532. A e you aware that 1he Government 
now make payments on r~1IB 10 the SOIenCf 

classea of BJrWinp;ham and other placea1-l .1Jl 
aware of that, but I thUlk that lit not near 
enough. • 

6533. But suppose aClence scbools werll to be 
e8ta.bl1Sbed by Government atd. do you feel ._ 
that the artuans would attend them P-I l\1li. 
afraid I cannot say; there are only a few of them 
at the present time who take an U1terest m the 
subJect, but I feM' It will com. home to them verr 
shortly I 

6534. You would not heSitate to eatabhsh 
these sCience classes. With the expeotatlon that If 
not immediately, yet very soon, the workIDg 
classes would attend them 7-1 thmk they would; 

6635. You t1unk, bowever, that if we were to 
Walt before estabhshlDg them, till the wurlun~ 
classes demanded them, we .bould have to WlUt 
too long 1-Y es, the Wlscbluf would be done. 

6536. Clunrm471. J Are you aware that at Salt", 
ney, near Blrmmgham, where there 18 a waggor( 
factory. classes have been estabhsbed, In IlObio 
nectlon WIth the SCience and Art Department, 
whiCh are attended almost exclUSIvely by artlZaDllj 
and are answermg very well 7-1 have 310 know'! 
ledge of that ; 

6537 • .Are you not aware that ill conneJt1on 
With the SCience lind Art Department, there ar~ 
in Lancashire, and also m the neIghbourhood 01 
London, BClence clssse8, wluch are very largel~ 
attended by artlzans 1-1 W88 not aware of that 
lind I a.m very glad to heal It 18 the case. 

6538. Mr. Dizon.] Do you thlnk the esta 
l1Shment of museums 10 large towns IJke B ' 
mmghllm would be adVlSab1e ?-They woul 
undoubtedly he useful, and especially if each 
trade had rts -own museum. illustratlng Its lrot 
gress and hIStory, and the processes carne ~ 
abroad in that trade. • 

6539. Would you have all that In one museu 
Of would yon have separate museums for drlferen 1 
trades 7-They might all be grouped togethell 
undel1 one roof, perhaps, but eiwh trade shoul' I 
be kept a,t]larately 

6540. Would you advocate thegrautmg 
GoTernment aid for that purpose 7-'1:0 II certaUl 
extent, I would. 

6541. Cha.rman,] In ood of local effort7-h 
&ld of local effort.. 

6542 Mx. DIZOn. J Do you think that 
Government tnight do more than 18 beIng don 
now in the wstrlbutton of honours and rewar 
to sucoe8llful studente m SCl6Dce ClssS9 1-1 
thmk they mIght elttend the system, ., that l~ 
mIght act as a lDOl'e generallDCentlve. , 

6543. You would Dot advocate the £orma~' 
of: these by the Government ndDBlvely, but yo 
would suggest that the Government should at 
others to UO Jt 7-I should hke to see the Govern
:ment 101t1atlng the movement WIth regard to thell' 
own manufactunng estabhshments, and I am of 
opinion that every trade should have its own ecboo) 
to teach the 8C16nC~ wluch are mvolved In Jt, 8 
school In whIch the youtha and young people em,. 

r.loyed IB that tTade should get a competent know 
edge of all the 8C1ences used 10 that trade. 

6544. Cha1l'm41l,] Are YOll aware that 
lllDalIl:amated ca.rpentera of Maucbest6l' hav 
.!readyestabhshed 8l,1Ch ,. school [Of the1.\' 0 
trade 1-1 was lIotAware of that.. 

, 6545. If you were Informed ~ jha.t W 
so, 'Would YOD say there was anyt1ung to Fev 
the artLZaUS of Bmmogham domg for themeelv 
what the artuans of Ma.neheeter have done 
themselves7-Therl' 1.1 eertam1y DQthlng t<J F 
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vent them, but If they are not rochned ro Iilo It, 
I th.mk the Govel'llment mIght wake them up a 
httle. 

6546 But If the example of the Manchester 
earpentere does not wake them up, dO yon t1nnk 
the £act of estabhshlDg Governmenf schools woulcl 
mdnce them to come lU ~-It would make thJl 
tblDg more WIdely known I Ji was myself hot 
aWa>re that the Manchester carpenters had esta
bbshed a school. 

6547. M~. D .... on.] Have yOUi by further in
formatIOn to gIve the COUUlllttee on thIS subJect 1 
-I should bke to add a few words on the WVIl!lon 
of l .. bour, and the manner m whIch it operates 
011. artazan Intelhgence m BU'mmgham, and I 
suppose In most large towns. The mannel" m 
wh]()h trades ... e diVIded and eubdlVlded marrows 
the opportumucs of ar1(tzans to become acqulllUted 
WIth the ptlnclple& of theIr trade, and there IS 
notlnng to counteract that tendency, The 
French have schools and colleges m whICh fore
men and managers are tramed snd taughti the 
pnnClples, and a great deal of the ~:lImipulatlol1 
ef theU' trades from beglnnmg to end, now' m 
England, o. at least in BIrmmgham, there is De 
opportumty at all for such tralDlDg 
,. 6548. Cltairman J You are referring te such 
schools as the Eool .. dee Arl& et Metzer.'~Yes; 
there ... e a v .... lety of trade schools lU whICh th~ 
trades are aetuRlly practIsed. 

6649. Do you thm'" those trade sohools aze 
useful ?-As far as the practice of the trade 18 
eoncerned I dQ not thmk so; bui; for understRDd
mg the genera.l llrlIlClples of the trade I thma 
suCli a pian would be very useful Indeed. 

6950. Yau would lIIever. for example, mtl"o>
dllOe a 30 ton steam.hanJmer mto a sehool ?-No. 
but I should lIke to see models IDtroduced to 
illustrate the sClentIne teoohmg of trades 

6651. You tlunk that artlzans ehould ha.ve 
aooess to museums m which models of wholiS 
tools, nllt otherwlJle accessible, should be opell. 
to theIr lDspectaon 1-Y 6S" and I thInk those 
lIIuseums should be made very complete. 

6552. Mr D .... on] Would you advocafe thai 
for the advantage of arnzane as 81 whole, or 
merely for the traimng Upt of foreme!) and 
IDan8&"ers ?-It '!Vould be a. Dette~, school than 
~hing we :now have for the trammg up of 
rorelD<ln and managers. bUi It would also benefit 
artlzans as a whole • 
• 6053 Mr. Potter.] I l>resum.e you ere afrlUd 

that the subwvl8Ion of labollr will make men 
mto merll macwnes ?-It has. that tendenc;r I m 
Bll'IDmgham a VBst Ilumber, and I wu gom~ to 
eay the maJority. of manmacturer& have men 
:tr01D the ranks of workmen; If they have noll 
thew fathers wd. I ther~, ate very few' of them 
that. ),ou can tracll baak as ma.nufactuters beyond 
the grandfathers, and, generally spealung, they 
cannot have lmd a ver, perfect t)r thorOilah 
knowledge of theu, ~ade when the,. beeo;;. 
masters, the oollseq uenoe 18, that all they can do 
is to group each of those classes of work in ellb-. 
wVl81Ons, and gJ.ve Ollt the work te be done bv 
those workmen who pass 1$ on frolll hUid to hand, 
hut that ItO oueleriOn knows the procei18 Dlom 
begmnlD g to en • 

6554. Except the master J-Not ev~n the< 
master as a general rule, heeausII he Iumself rose 
from the ranks. ' 
• 6555. Rave YOllany knowled.ge of Mr. Wh~ 
worth's maewl1ery P-Only from readlUg of It. 

6556 Are yeu Itot aware tha. ho INIIi II- mllCh. 
~~ . 

ltI,g-her class of machinery thaI!. eXIsts elsewhere? 
-"1 bebeve so, the gun trade has had a better 
QPportumty of developing Itself than any other 
trade lD Blrmmgham r durmg the last few yesrs 
a great Impetus has been given til It; first, by the 
aaoptlOn of the rUle, lind <then by the adoption of 
the breech-loader, and that has awakened the 
mental activity of the trade. 

6557 You were sl!eakmg of improved ma.
chmery III use at Pans; If that tIl1lcwnery "ere 
once lDtroduced at Blrnnngham, do you thmk the 
workmen would be ready to nse It ?~I , do not 
thtnk there weluld, be any difficulty' on that 
seore 

6558. Mr Dwun] There was no ihfficulty 111 
workmg the machmery that was mtroduced roW 
the small arms factoryi'-I beheve not 

6559, Mr. Potter] Bnt wete not some b£ the 
~orkmen brought from AmerIca?-A good lnltDf 
of'them 
, 6560. Chairman ] Were not those workme:d 
rather tramed labourers than slulled mechamcr? 
-Yes,' a large porhon of them, I suppose, 
.would have been traIned labourers ' 

6561 Mr. Potter] The tendency of maeln. 
nery IS to enable you to employ common day 
labour rather than skIlled labonr, lB It tlot 1~ 
Y as ~ and that IS a mIsfortune In my VIew 

6562. Bnt the general result to the public is 
good, 18 It not ?~It may be 80 111 the wsy 01 
getting money, arul mcre&l!lng materIal wealth. 

6563, It, cheapens produetaol'\,~"'" It cheapen. 
prOductIOn, and of course it IDCreSselllt; but l1I 
lowers the tone of It1'tJzan mtelhgenc6, which i. 
a great m1sfortune. 

6564. Mr • ../Ialand'.] .A misfortnne wluch you 
WIsh 1:& overeo.!nR", as far as you Can, by a wglel," 
sCIentIfIc educatIon ?-Yea. 

656.5. :tOM Fr.llerzc!& Cavend.a1l. J Do Y04 
thmk It poSsible felr clnldreil to lesr:n the ele
ments of sCIence at ordmary Qay-schools?
I do. 

6566 At what age do cluldren In Bltmmgh&lJ! 
ordmanly leav~ school?~At 12 to 14: yearll of 
age. 

6567. Is the Hal£.tune Aei III faree at BU'
mmghatn ?-It has ouly JUst dome mro operatlo"Uv 

6568 Weuld many of the ohlldren ill BIrminga 
ham come under ItS proviSIons ?-Alarge nunillet, 
tahbg tihe whole town 

6569. Do yon t1nnk the al'tlzan class generallt 
would be wilhng 'to have the age of 13 raised, 111 
order that the ehildren mIght learn more scumce 
lit sohool ?-1 am scarcely prepazed' to ans'lfer 
that qnesucn I the mtelhgent arUzan would pe ... 
hllps be willmgl but when a man 18 himself 
19Uorant. he dOes not himself see the want of 
edReatlOn for ws dhildren, whICh It appearll W 
me oreatfos a neces8ity for what I ivould eaU 
VIolent actaon on the part bf the Government i • 
klDd of achon to> whicb I would be opposed! ro 
OD prinCIple, but whIch I would hke ro see 
commenced: m the actl1al cacumstances of the 
ease. 

6570. Up te what age wonld yo1!l say at'telldJ 
ane6 a't school OiIght to be compulsory ? .... It ilJ 
oompnisorl now up tn 13 yell11l eF age, WIth' 
respect to half tuners 

6571. You have spoken of the difficulty' ef thll 
arUzan learnmg hIS trade fully, owmg' til the' 
great ~RbdiVlSlon of labour'?-Ye8' 

6572 Is It p0881ble for an artJzan who WlBhelJ 
to qualUy 1umseI£ for a, foremlUl, to' change' 1IIlI 
department, so as to learn lus trade fuDy?..:...:lt r8. 
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very dUlicult, aud there is no inducement to 
do It. 

6573. Except the deme to me aud attain a 
better ,P0SIUOU 1-But the mao would uot see that 
in all Its force wrule he was learning hIs trade; 
It would oo1y be when he had come to man'a 
estate, and mClllT\ld responSIbilities, that he would 
feel the pressure of that desire to better him
sel£ 

6574. Chalrman.l Hhe dldseelt, would there 
be any practical drllfcultIee In rus way 1-A gr~at 
many practlcal dlfficultIes. 

6575. Lord Frederac" CavendISh J But may 
we not presume that in a commuruty where so 
many of the manufacturers and foremen have 
sprung from the artlZan class, there IS a con
sldereble amount of general feelIng among the 
men, that It 18 at ,least possible for a workmg 
nlan to nse In that way P-I do not know that 
there 18 that general feelIng, there are, no 
doubt, instances of the land, but I tlunk they are 
exceptions 

6576. Mr Aeland] To what age would mtel
lIgent workmen be dlsposed to send theIr sons to 
school In Brrmmgham P-I should say generally 
up to 14 or 15 years of age, the age at wruch 
they are apprenticed. 

6577. H there were good schools for boys of 
from 12 to 14 years of ~e where they mIght 
learn somethIng more tban IS now sUPEosed to be 
taught m elementary scbools, do you tbmk there 
would be any dlfficulty as to the parents fore
gomg the earrungs of theIr chIldren up to 14, If 
the schools were such as were satasfaetory to 
them P-I thmk the great maJonty of artizans m 
that case would send their chlldren to schQol. 

6578. In puttang the question, 1 am SUppOSIng 
that the earUlngs of the father are from 25 I to 
35s. a week1-Many CIrcumstances would modU'y 
that; If a man had a large fiumly, 30 ,. a week 
would not be much, whlle on the other hand a 
young man WIth 25 G a week would be better 
01I 
_ 6579. Do you thInk It is one of the great wants 
of :rour town that there should be thoroughly 
satIsfactory schools of a rank above natIonal and 
Bntlsh schools for the purpose of educatang the 
sons of artazans up to about the age of 14?
Yes 

6580. Do you tlunk, SUppOSlDg the schools to 
be estabhshed, and to be qwte what the working 
men WIShed, tbat they would be willmg to pay 
10 s , 15 a , or even 11 a quarter for the education 
whlCh would be supplIed through those schools ? 
-I am afr81d not, when I say that such edu
'CatIon IS a great want m the town, 1 must add 
'that I am' afr81d the mBJonty of the workIng men 
do not see the want, so that 1 am afr81d the ma
JorIty would not be willing to pay such an amount 
JIB you have mentloned. 

6581 I understand you to be deCIdedly of 
.oplUlon that in elementary schools some of the 
elementary facts of science nught be taught; 
have you any, doubt that, If some of the most in
terestang and slDlple facts of science were mtro
duced into such schools, the boys wonId learn 
readIng, writlng, and anthmetac all the qwckcr, 
and that there would m fact be no tIme l0!tu!{ 
the introduction of SCIence ?-I certamly 
that that 18 true. 

6582 Have you had any opportunities of test
mg that opinIon by expenence 1-No; but I 
have dIrected my mmd to the subject a good deal,. 
AlId I thmk that the whole process of instructaon 

to boys Dllght be very much simplified. For in
stance, I would nol em'ploy any of their tIme in 
learnmg spelling, BS it 18 called I should teach 
them speihng by means of wnting. I would let 
them read, for Instance, a lesson In geography, 
and then, Instead of therr commIttIng it to me
mory, I would let them wrIte It down. 

6583. Do you tlunk anthmetIc might be 
better taught than It is generally taught P-That 
may be so. but arlthmetlc reqwrea a good deal 
of practice. A boy must learn, for example, the 
multaphcatlon table, and then he must have pru
tlce In the use of It. 

65114. But, suppose a boy to have thoroughly 
learnt the first four rules of arlthmetlc, deCImals 
and vulgar fractaone, and the rule-of-three, and 
to have possessed hImself thoroughly well of the • 
pnuClples of those rules, do you not thmk It 11 
rather a waste of tIme to keep that boy copym8 
o'ot BumB In books, lIS is so often done P-Y es, .~ 
think so; but the majority of workmg men', 
chlldren do not go any further than the point yoq 
have Just named. ' ~ 

6585. And you thmk tbe reason iB that a gTea/ 
deal of their tIme IB wasted at schooU-Yes.' ' 

6586 A great deal has been Bud m tlua Com 
mlttee about the practJce of the Science and Ar 
Department, and the Government asSlstmg' on 
partIcular cIa!/! of peraons m scIence. Now, as I 

matter of general pnncIl?le, do you thInk that 
those who earn theIr hvmg by wages, however 
unportant a CIBSB they may be to the country, 
have any more claIm than other classes to hav 
gratUItous mstructlon gtven to them,or Instructio 
very much below Its cost I as between the m 
who earns an lUcome of less than 1001 a ye 
by wages, and a man who ellrns about the sam 
Income BS a shopkeeper, do you tlunk the work 
mg man has any IDore clami than the tradesm 
to bave lus educatIOn gtven to lum as a matte I 
of chanty, or, at all events, gratuitously by 
Government 1-1 do not look upon it M a matter I 
of chanty I look upon It as one of the dub I 

and functaons of Government to proVide nataona 
education. 

6587. Do you thInk the Government IS more 
bound to prOVIde the cost of educataon for those 
who lIve by wages than to do the same thing for 
other classes of the commuDlty; do you, In fae 
thInk that the Government should reheve work 
ing men from that neCeBS1ty of p"ymg for th 
educatJon of theIr chlldren which belongs to .. 
class m a slIghtly dlft'erent POSItIon 1-Yes. ' 

6588 WIly do you tlnrik workmg men hav~ 
more claim than, for mstance, small shopkeepe1'8?o 
- In the first place, because educatIon, especiall , 
sCIentIfic educatlon, is of more dIrect Value ' 
them m thell' occupataon, and also because therr 
occnpation is the source of the matenal wealth 
the country. 

6589. But do 10n think the labour of a g 
artlSan m Bll'1D1llgham 18 very much more im 
partant to the country than the brams and tIm 
and labour of a master manufacturer, who eID 
ploys, perhaps, very few hands, whose Income i 
probably not much larger, and 18 certsmly mOl 
precanous, than that of the wages-earning clasa 
-I thmk the working classes have a grea 
clsun than the better classes, hecause they er 
1_ able to prOVIde educataon for themselves. 

6590. But dOloU not tlunk the worlung man' 
mind, at the en of a day's work, is much mor 
dlsengaged than that of a amall capitalist, wb 
perhaps, when the ostensible work Of the day • 

ov 
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over, has to thmk a good deal about- the way In 

whIch he shall meet h,S engagements ?-Speak
ing from my own experIence, I 11m afraId I must 
say that the mInd of the working man is pretty 
'Well engaged dUrIng the day, and that when he 
has done hIs day's labour he IS not Inchned to 
s'tudy. 

6591 • .Are you of op'Dlon that one advantage 
of sCIentI1ic InstructIon IS that It would tend to 
ihsahuse all classes of the commuDlty of mauy of 
the mIsconcepttons whIch now Impeile cordIal eo
operatIon among them, or have you no such 
opIDlon ?-I mI~ht answer that very generally 
by sayIng any kind of intellIgence must tend to 
soften aspentIes of that kInd. 

6592. You thInk there IS on SOCIal and eco
nomICal questIOns a good deal of mISunder .. 
standIng whIch might be removed by a better 
scientIfic educatIon ?-Yes, and ~quilly 80 by 
general educatton. 

, 659S. You do not conSIder SOCIal SCIence, or 
politIcal economy, to be sCience m the sense In 

whIch the word 18 used in trus CommIttee ?-No, 
I thInk SCIentIfic educatIon IS very valuable, but 
that the dJ./FusIOn of general educatIon would 
equally have the effect you refer to ' 

6594. Chatl'1l1an] Do you beheve that the 
wOIkmg men, who, SInce the abolitIon of com
poundmg, are now ihrect ratepayers, would be 
prepared to sanctIOn a genera,). educattonal rate 
In BmDlngham ?-From all that I know of the 
workIng men In BIrmIngham, I thInk they 
'Would 

6595 Mr Aeland] Do you mean an educa
tIOnal rate for anyone class of the commuDlty, 
or a rate generally benefiCIal to the educatIon of 
the lower mIddle class as well as the workmg 
class, or, do you lImIt your OpInIOn to pnmary 
educatIon ?-I have a strong op'Dlon that all 
education should be free, or nearly so, and that 
It should be prOVIded for by local or Government 
Tates. 

6596. Cha,rman] My question related to what 
you thInk may be!.ractIcable In the present state 
of the pubhc mm , With more Immelhate refer
ence to the fact that all householders are now 
ratepayers ? ....... There IS a very strong op'Dlon 
among the workIng men m BIrmIngham that 
there should be free education prOVIded, and I 
thInk theIr op'Dlons generally run lD favour of 
Its beIng supported by local rates 

. 6597. Mr. Acland] You would not propose, 
would you, to educate the sons of the wealthIest 
bankers In BIrmIngham free at the pubhc ex
pense? - I thInk I should leave It to theIr 
honour 

6598 Your Idea of free educatIOn would not 
stop at pnmary schoolS, but would go on to se
condary schools ?-Yes 

6599 SUppOSIng It were deSIrable that bUlld
mg. should be prOVIded for secondary educatIon, 
atleast up to the age of -16 years of age, by a. 
rate, do you thmk that that would he lIkely tOI 
meet WIth strong oppOSItIon ftom the workmg 
men m BIrmmgham?-I do not thInk It woulil 
meet WIth any oppOSItion at all 

6600 ChaIrman (to Mr. Altllen)] The Fac
tory Acts have been extended to the trades of 
BIrmIngham, and an .Act for regulating work
shops was also pllSsed dunng the last SeSSIon, 
both those.Aota contamIng educatIonal clauses, 
cau you state what has hl~herto been the effect 
of those .Acts of ParlIament WIth regard to edli
cation In BIrmIngham ?-My conVIctIOn IS thIS, 
that suffiCIent tIme has not elap<red to enable us 
to answer that questIon satIsfactorIly, and, m fact, 
It IS only rIght that I should say that to a certaIn 
extent there has been a practice of dischargmg 
all who would be compelled to go to schooL 

6601 Has that practIce been general ?-1 can
not say that It has been general 

6602 If trade had been bnsk, do you ethInk 
that practice would have been eouduclve to the 
profit of the employers ?-Decldedly not. 

660S They !iave been able to dIscharge clnI
dren ID a few mstances. because trade hIlS not 
heen bnsk ?-They have done so 1 cannot say 
the cause 

6604. But would not the ihffieulty have been 
gr~ater If tI:ade had been bnsker ?-Decldedly; 
my ImpressIOn is, that they would not dIScharge 
them If trade were brIsk. 

6605. .And, m fact, when trade reVIVes, they 
will he compelled to take on half-tImeI1l ?-Yes. 

6606 (To Mr H,hb.) What IS your opimon 
upon the questIons 1 have just addressed to Mr 
.AItken ?-I ha.ve no personal knowledge to gUIde 
me I do not work In a. factory where hoys are 
much employed, but It has always seemed to me 
an a.nomaly to prOVIde by law for compulsory a.t
tendance at scliool, when the schools themselves 
are not prOVIded free. 

Mr 
a H,h~ •• 
~I June 
1868 
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6607 Chavrman] You Wlsh to put m some 
letters from Dr. Sydney, the Secretary of the 
Royal Colleg~ of SCIence lD Dubhu, Mmutes pf 
S9me of theu- meetings, and also a Jomt letter of 
aeveral of the professors of that College, lind a 
separate letter from Professor Galloway 1-Y es 
(h01Uh"ff sev"al Papers to the Chatrman). 

6608. Lord Robert Montagu. ] Have the 
Treasury ,agreed to your pr0posal with r~ard to 
blllldmg grants for sCIence schools 1-Yes. 11 

letter hili! been recllll'ed uOJU the XreaslllJ' SIUlll
twUlng ~t 

6609. Two shillmgs and su:pence per square 
foot of internal area np to II maxunum of 500 L 1 
-Yes (handtng in the Mtnute, v.de Appendl/E). 

6610 ChQ&rmanJ WillJ6U read ihe letter of 
'£he five 'prefessors1-1 will. .. RoTA! Collegl\. of 
~cieDce, Ste~hen'B Green, Dublin, 8th .J uue 
1868 13lr,-We, fue underSIgned profetJsorB in 
the BOJal College of .sCIence. haVlng had -our at
tention ·ihrected r.o certam atatementll reoently 
made before the .commIttee of the House of 
Commons on SCIentific Education, reflectmg on 
'the POl!1tloD of the secretary of the Colle~e, and 
expressmg fusapproval of the present COllStJ.tutIon 

at the College as regards the separatIOn of the 
executlve from the educatlonal department, take 
thIS OpportUUlty of stating, first, that baving 
regularly attended tlte meetIngs of counruJ, Will 
can ws1nfy that the secretary has never exceede4 ! 
hl81egltunate fanctlons as Buch; and, secondly, 1 
that, 80 far as we Are oonoerned, the system, 
whereby the executIve or purely bU8wellS details 
are left to all officer du-eotly respon81ble to the 
Government, whue e'Vel'}thwg relatIng to educa
tlonal matters IS commItted to the council, is a 
beneficw one, lD&9much as were the executlve 
functIons also wested m the council they would 
neoossaruy falI into the bands of one or two pf 
lts members, who would be Vlrtually irrespon
SIble as r~ .. rds ilie Government, not to speak of 
theIr tune being otherWIse so 0ceupl£d as prac
tJ.cally to unfit them for such autles. Weare," 
S,r, your obedIent servants (sJgIled), .Ak:rander 
D.eMon, ]If D, ProfeBBor of Botany; R Ball, 
Pl'Ofesll0r of ,Mathematl!l8; Edmund W. Davy, 
Professor of AgrIculture; RamBay B. Traquatr, > 

l'rofesaorof Zoology. Robert Galloway. Profe880\" 
d A.pphed CheIDIstry.-To the Secretary, SCienct 
andA.rt Department,South Kensington.LDudou.1 

Mr. J ."1);:8 CJUlIICE, called JD., and E1<8l11llIed. 

Mr 6611 Cha,rman.) You are a Glass Manufac-
J. Chance. turer, and Cheuucal Manufacturer at Smetbwlck 1 

-I am a Glass Manufacturer and ChemIcal 
Manufacturer m the neIghbourhood of Smeth
WIck and Oldbury .. both of wh.ch are near Bir
mlngham 

6612. You and your relatlves have been en
gaged lD those tradeB for a great numbey. of years 7 
-I myself have been cccupled for 30 years in 
iliose works 

6613 And 1 beheve you have been a promI
Dent exlnb,tor at all the mduBtnal exh.b,tlons 
that have taken place, mcludmg that of 1851 7-
I was an exlnb,tor m the Exhlbltlons of 1851, 
1855, 1862, and 1867 

6613· How many workpeople do you employ? 
-About 2,500 

6614 Have yon paid coUSlderabIe attentIon tn 
SCIence pducatlOn youroelf?-I have 

6615 Mr Duon] You are a graduate of the 
Un.vel'81ty of CambrIdge, 1 thmk?-l d.m 

6616. You came out Wlth honours?-I was 
seventh wrangler 

6617 D.d you receIve lll1y 8Clentdi~ educatlou 
at Cambndge ?-The degree will. indICate to wha.t 
extent I pursued mathematIcs. t 

66' 8 DId you receIve auy other instructIon i4 
sCience after you left the UnIVersIty ?-PreVlouoly 
to gomg to the UnIversIty of Cambnd~e, I W88 
two years at the U DIverSIty of London, Juet aftei 
It was establIshed I 

6619. Clun'l'1Ran] That 18 what 18 now called 
UniversIty College?-Yes ~ 

1620 Mr DzZon) The pnnCIpal part of you 
SCIentIfic tralDlDg was receIved there, was .t not 
-I received'the basIS of my mathematical educ 
tIon there; 1 receIved a thorOllgh education ill 
theoretical ehemlstry, and 1 attended also the 
classes lD natural philosophy, and all the scien, 
tIlic classes. 

6621. Have you found your sciputilic know 
ledge to be of great value to you m your manu 
facture ?-UnquestJ.onably. 

6622. Have your partners or your £oremel 
and mana,gers, many Of them, had much I!elen 
tlfic tnwung?-Nearly all the oW manager 

.'haY< 
! 
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have a BClentllie educa1li0n to the extent of what 
is reqUIred in then' respectIve departments; the 
nmnager of the Ja.rge clienucal works at Oldbmy 
IS well versed In allJ those branches of chemstry 
which concern the manufR<lture the~e ctorrted 
en, Ilnd S0 also the head'" of the drlFerent depart;.. 
mente m the glUB works are not defiCIent 111 
ICientdic knowleage, so falr as it <IOnceras their 
branches of thtl' mooufa.cture ef glass; -.nd! 1i may 
add, tho.t m the mo.l'1ufacture of apparatus for hght
houses, In whIch we stand alonelD Gretllb Bntam, 
I ha'le men who are well versed _ llIptics, as fall 
as 18 necessary for pra.ctlca.lapplieatIons 

6623. Have you ever' f000d. any dlflieulty m 
obtrurung men to condwt the various departl!DenfJl! 
ef yoill' ma.nufacture ?-The anIy dlflieulty that Ii 
have ever experienced has beeu 111 findlng; furs. 
of all, mell! of goolt conduct ~ secondly f of ta.efl In 
admnllstratlon, knc>wledge c& chlllrltcte:r;, IllUd 
pewer t'lver others. 1 have not found. any dafli~ 
culty lU theIr obtalUlUg for themselves such SeleliI-' 
tlfic educatlOlI! as IS' n6cess8ll'Y for taar pOSltI0m 

66241. Have Iou ever had any foreIgners III 
-your works?- never made a dllltmetiOlll ~ If ] 
can mee~ mth foreigners, bette» than Enghsh ] 
alway!!" take them' 

6625 But YOll have had .eo~elgtte~s ?-I ha.:ve 
some stIll; I howe one foreIgner 8i8 a forema.n In 
the mechanIcal shop c~nneeted\ WIth the app8l1'&tu!l 
for lighthou.es. ' 

6626 Have you any reason to beheve that the 
foreIgners are more sCIentIfically educated thaD 
the Englishmen ?-N 0, not fitom the expel'lence 
that I have had In my own' parbcullLr purSUlfJl!, 
the man to whom I am alludIng hM a. iegree of 
mventIvene88, & qUIckness of apprehension,. IlJDd 
a certalD versatIlIty, that I do not finG generally 
in Enghshmen. 

6621 You have nO' reason, frl?DI» yom (\WJl 

expeIience, to beHeve thwt foreIgners ",re m01'e 
sClentI1ically eduoated! than Englishmen?-No, 
eerta.mIy not, from my own experIence 

6628. To what extent dO' you thmk sCientIfic 
teltChlUg IS lIle.irable for worlong men ?-For the 
workmg cl ... ses I woul\!' always prOVIde the best 
pOSSible general educo.tIon compat.ble Wlth the 
lImIted tIme they have to glve to the subject ], 
have done so for the I ... t 25 years at my own 
works, haVIng-had, at least, a. thousand chIldren 
In trainIng As far 11.8 tune could bel found foil' 
the SCIentIfic element, I weuld mtroduce espe
cIally some knowledge of anlDlal phYSiology, se 
as to make thell1see the Importance of elearumess 
m themselves, and also cleanlmess and'lentIlatIon 
1D theIr d .. elhn~s< 

6629 But WIth regird to thel'll bein~ better 
fitted, as mere wOlkpeopte, for the periormnce 
of theIr duties, what IS your oplDlon 1-1 have 
not had any reference te that partIcuJa.r ODJect ; , 
1 have foun<i by experience that S0lentIfie teach. 
mg IS c1uefly wanted for the di~eetors, managers, 
and foremen, rather than for th~ workpeople. 

6630. Do you, m your t!)1VIl schools, hlIve any 
sCienoe classes?-Y es, ~ a eertl!im. extent. che. 
m18try 18 taught, of course ver, shghtly. _ 
structIon has been glven te 81 cemun degree In 
such matters lIS concern their health, and drawmg 
has been taught, and very sureessfully taught, 
both the artIsoo kInd anel also meckamcal clraw
mg, 118 a part of the bes~ educatIon that we U8 

able to give them durmg the limIted tIme they 
heve; ther, all leave school generally atabout 13_ 

6631. '1 hIS teaclnng baa been glvea lU th-e 
day schools ?-Yes, tlus teachmg has been glVeJI 

0.72. 

m the day scBools. WIth evenIng ela.sses to' sup
plement the teachmg of the day sohool, but It 
has been gIven 111 the day scho01 cluelly. 

6632. Have you speCIal mastera to teach the 
SCIence cla.sses?-There has been, 81 teaehew of 
chemIStry o£ late, the Sch(!)OL of Art IJIl BlrlDlng
ham hltS uually supplied the master for drawmg. 

6633 Do you thank It IS adVIsable that eJe,.. 
mentary smenee sJwlfld be ta.ughfl Ia the prJma.ry 
sohools, o£ the country generally ~-U IiIq uestwlll
ably, as fu as pos81ble..' ItS! a brallLCh oli a good 
educatIOID 

66341. Do you thulk It IS pllsslb~e te teach, clnL
ilren, up to the age ef 141, 1111 pJ:lDlary scheols, the 
elements 9£ sClence?-Tel) a. eertruIr e:&tent of 
eourse It would., 1 have always adv9<1ated, teaehmg 
a. lottie Euchd. 

663,5 Do YGU tlnnk the ~esultof thts elementary 
SOIeDce teacbiDg WGuld bl!' to, enable h011t to 
become afterwaroe m9re mtelligent WO~klDg D\le~? 
-.As the fOl:emen., [(lIr the most part" nae im@m 
tlJ.e r8i1lk~ of the wM"kpeople, so 19 prmportIon as 
the wonkll1g people 8Il'1I" eduCOlteoi would, there be a 
greater opportumtY' and l8Jl'~er a,rea. fOlI' obtamlDg 
foremen; because Lile practieaL Imowhlcilge' wlmch 
a. worlhnl\' man has 18 eme oli the most mnporta.nt 
qnahficatIons to reDder hnn suhsequently at gaoa 
i0reruQDI. , 

6636. Then, lin the evenil o£' Ills nob rlslng te 
be &I fovemwn, the SCIentIfic part of mit educatIon 
would not btl' o£ any vallie tG hUl1 a.s lIIla.lo.Dg hlDl 
II> hetter wOt'kmMl? - Aecordang tGl my c>WI1 
eXJ1l-erl1eDce, uft as' aplWt from the gene~",l urtelli;. 
geneelw!Jlcb. all educatIon glves to me~ 1 should 
prefer an- lDtelhgent warkIium, to one who IS not 
educated, he would do ms W1)rk hetter, and 
would have a. 1Iesou~ee IIJ! the evenIng mstea.di of 
gomg to 0.1 publlIo-house, wmch is a very lmp0I'" 
ta.nt POlDt, bl1t Wlth regard to any p8l1'ticular 
work: wmch. he has to do>. I dOl nat thmk seIeD1Iifle 
ediucatIon lUlporta.mJt. 

6631 Do you> thlDk that the fGremen and 
IDlmagers> of large works J.ke YOl1r own sheml.d 
haVe> a spec19.1 traamng ill screnoe beyonel what IS 

gIven III! prllDary schools? - The:Jr eduoatioll 
would certalDly have to be fJli at hlghe~ eharacter 
¢han that of the me1le wODkma.n 1i tb.mk genera.lly 
they would have an OppOl tunity fJf teachmg 
themselves, they would be stImulated tc> maintam 
thel1l POSltIOIl as foremell'. r have found It SCil 
prac1acallr, each of my foremen has taught hlln .. 
self, how, I have not lUqUIreel, but he has 
generaJly made hllDSelil acquamted WIth the 
partIcular subJeetsm whIch he becomes concerned 
as a foremall.', and of COUDse the e:nstence a£ a 
8chool of a hIgh Iond would tend to'Increase the 
opporturuty to ohta.n th .. i ed_tIoll. 1 have not 
f{lund allY InSuperable dtflieulty 9.rlS1Ug from the 
non-eXIstence of central mstructIon 

6638 But do, suoh hIgher schools for foremen 
and managerS! eXISt m your nelghbourhood!~
The only one thall ]; am aware G£ IS the 1I>hdlancl 
InstItute 

6639 Do 10111 thtnk any of your men avrul 
themselves 0 that mstItntIon?-I am not aware 
that they have dOlle SCI', the thstance may per-
haps present some httle ihfIioulty • 

6640. But you tJunk it deSll'able that thel-e 
shonld be means opened eut to> foremen and 
lIIlan~ers of ~ettIngmgher SClentI6c mstruotIOIII, 
th>m It IS p08S1ble to glve them m prlDlary schools? 
-The eXIStence of such mstltntIOD& would preseu.t 
very great benefits to them; It would give them 
opportumtIes wluch they are not now possessed ot 
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6641. Do you tlnnk It would be adVIsable for 
Government to encourage the formation of such 
schools and to 88sm them 1-1 tlllnk the manu
facturers, where they reqUIre such schools, ought 
to proVIde them. 

&642, Do they, lD fact. proVIde them 1-From 
what I have heard, the Midland Institute is not 
supported by the manufactmers as It ought 
to be. It 18 supported b! outelders who have 
not & dIrect interest m sclentmc education. I 
look upon It as an element m manufactnre, 
the same as Taw matenal or any other ex
pense of trade. I am ready to admit that 
BlrtnlDgham IS somewhat dIfferent from other 
large centres of mdustry, masmuch as It CODSlsts 
of mctol;'les of & moderate me; but lD other 
places where the factorIes and estabhshments 
are af a very extensIve character, I cannot 
llDagIne that the great CllPltahsts of those est&
bhshments would go to Government to prOVIde 
that kInd of education wluch, WIthout much 
Jlecul11aryoutlay, they could proVIde;and proVIde 
lD a manner more dU'ectIy SUIted to theIr wants 
than would be done by the Government 

6643. StUl, however deSIrable It may be that 
the manufacturers should proVIde those Iugher 
l3Chools, they do not do so 1-1 have understood 
that. the Bll'1ll1ngham and MIdland In811tute 18 
not supported hberally by the manufacturers. 

6644 SlDce you thlDk It deBJrable that there 
should be such schools, and the manufacturers do 
not provide them, would you a~prove of Govern
ment steJlplDg In and gIVlDg aid aud encourage
ment ?-CertalDly not Ifmanufacturers do not 
appremate the benefits of smence, I would not 
iorce It upon them 

6645 But the worlnng men appreCIate the be
nefits of SCIence, do they not ?-1 am not "ble to 
speak WIth regard to them I would gIve them 
the best pOSSIble educatIon conSIstent WIth the 
short tIme allowed, but 1 t1nnk the great rum. 
culty In tins CODlltry IS the educatIon of the em
ployers, and the foremen under them. When 
employers and great capltahsts are made sensIble 
of the Importance of scientific education, they 
will take care to gIve a good education to theIr 
sons, and then we shall hear no more about the 
need of techmcal educatIon, they will then 
supply It even WIthout Government gIVlll~ a 
helpmg hand, but In Btrmingham It IS notonous 
at what an early age the sons of the IDlddle 
class leave schooL 

6646. At what age do they leave school ?-I 
thlnk I should not be wrong m saymg as early as 
13 or 14, but I do not pretend to stnet accuracy. 
The nonon IS that they are domg better for their 
sons by mtroducmg them early into busmess 
ratller thlUl gtvmg tIlem a more lengtI.ened edu-
catIOn , 

6647. Cha.rmanJ At all events you would say 
tIlat It 18 customary' for the cluldren of the mIddle 
class to leave school before they are 15 years of 
age ?-At all events, before they are as well 
educated as they ought to be; I cannot give the 
exact age 

6648. Mr. DfZon.l Do you thInk that means 
eXJ.Sl; for glVlng to tlie son8 of employers a good 
sclennfic education ?-I have not heard that the 
MIdland Institute has had a demand upon it at 
all equal to the stsft' and the other oPJlO11'!1Dities 
proVIded. I beheve that any educauonalmsti
tunon would by degrees be accommodated to the 
pubhe demand. 

6649. .Axe you not aware that the Midland 

Institute 18 merely a night school, intended origi
nally for the worlong classes? - I certru.nly 
thought (1 must have been ID error) that the Bons 
of the middle class might go tIlere. 

6650. They rna,! go there, but it was not' 
origlnally mtende for them. are you aware that 
it 18 not a day school ?-I am qwts aware of 
that. I am now aIludmg to the aupplementmg 
of his education when a youth h88 left sohool. 

6651. Chatrman] I beheve the q uestlon of 
the Honourable Member was directed rather to 
secondary education. and to the proVISlon for 
teachmg science m secondary schools, are JOu 
aware whether there 18 any proVISIon in Dummg
ham in secondary day schools for boys from tlie 
age of 13 to 16, for the teachlDg of science ?-1 
should say not at present. 

6652 Mr. D .... on.] You would not be satisfied 
With that which is provided by the MIdland In-, 
sutute ?-Not as it IS at present developed. cer«l 
talnly not. 

6653. You would think It deSirable that some 
means should be Jlrovlded for giVIng such SClen
tlfio education ?-The best posSlble mean. should 
be proVIded In my oy,imon for giVIng opporturu. 
ties to the sons of middle class people for Clom-, 
pletlng thell education lD science. I 

6654. Chaorman] Do you mean durmg thel 
ordmary penod of their educatIOn, or subse..., 
quently1-I mean qUIte as much subsequentlfl 
as dunng the ordmary penod of their educa
tion. , 

6655 Mr D,ron. J You are a governor of,. 
Kmg Edward the Sixth's Grammar School at 
BlrtnlDgham?-Yes • 

6656 Is there not a chemistry class at that\, 
schooH-Yes. j 

6657. I beheve that 18 the only sCIence class1 
there. 16 It not ?-It 18 the only class in naturali 
SCleDCe.. MatllematiCs IS taught there. 

6658. Do you thmk that the teachmg at thall 
school 18 suffiment to suppll the wants of the 
Dllddle class lD B=nghlllD WIth regard to selence, 
or would you advocate a considerable extensIOn, 
of the sCIence teachIng lD that sehool 1-It IS cerol' 
tamly not suffiClent for the requirements of the : 
mIddle class. 

6659 So you thmk that It would be better 
that the sClence teachmg gIVen to the boys of} 
the upper mIddle class should be given at thelt 
ordm&ry day school, or do you thlDk that 110 
should be gIven separately lD a selence school or 
college estsbllBhed for that purpose 1-1 should 
be mchned to prefer tile latter, that 18 to say, a 
school especIally estabhahed rIor that purpose. 

6660 Mr Acland.) I understand you to say 
you thInk that the teaching of science for the , 
econ01lllcal and mdmtnal wants of the nuddle 
class m Btrmingham had better be gIven In a 
separate msotunon, dlonnct from the ordmary 
school '-I am qUIte mclmed to thmk so. 

6661 .Axe you speakIng of boys now who re
mam atschoolnf to 18 years of age, or of boys 
who leave schoo younger 1-1 am takmg wha 
now ensts; as a general rule. boys now leave a i 
an earll age, lfboysstayed at school till 18 yea ' 
of age, I should say by all means let BClentlfiCl 
education be gIven m the school at once. 1 

6662. Have you noticed the recommendations 
ef the Schools Inqwry ComnusslOn With regard 
to Kmg Edward the batll's Grammar SchoOl ai 
Bll'II11nghsm. namely. tIlat in the upper part 0 

that school there should be three departments 
one of which should be of a du!tmctIy SClentifi I 

character , . . 
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1lhs.ractet, ths.t is to say, that sCIenlllio mstruc
tlon should predonnns.te there, M an mstrument 
of general educatJ.on ?-1 am not m favour of the 
tnpartlte ruvl810n of the school 

66R3. Are IOU unfavourable to mtroduomg 
the elements 0 natural sCience mto the general 
curnculum of that schooH-Under present 011"" 

cumstances, consldermg the age at whIch stu-r 
dents leave, 1 should be unfavourable to It. 

6664 You would be unfavourable to the m
troductlon of the elements of natural sCIence Jnto 
the currICulum of boys leavmg Kmg Edward's 
School at Blnnmgbam at the age of \4. or 15?~ 
Yes; If I understand you to refer to natural 
SCIence bemg taught in Its vanous branches. 

6665. Then may we take It that you would be, 
favourable to the mtroductJ.on of some of the, 
elements of natural sCIence Into elementary: 
schools, and unfavoUlable to the mtroductJ.on of 
nwtural scienoe mto =ddle-clsss schools? - I 
should certamly not be unfavourable to the In .. 

troductlon of some of the elements of namral 
sCience mto mIddle-clMs schools I was guard-· 
mg myselt WIth regard to natural sCIence gene-
rally, wmch IS a very large subJect InvolvlDg 
the necessIty of some years of study. 

6666 W,th regard, then, to such elements of 
natural SCIence as the laws of matter, and those 
whICh have been recommended to be gIven by 
the Schools Inqmry CommISSIon, and many other 
authOrities, as a natural part of 1l. hberal educa
tion, you would have no objectIon ?-1 should 
bave no objection to that at all. 

6667. ChaIrman] Do I understand you to 
mean that you would not, m such a school as 
lUng Edward the SIXth's School at B=gham, 
carry sCience teachIng much further than you 
would carry It in an elemeutary scbool ?-N 0; 
I ouly WIshed to guard myself agalDst saymg 
.. Yes" to the mtroductlon of natural SCIence In 
all Its largeness, whIch would mv~ve BupernClal 
teaching, and, on the other hand, I WIshed to 
guard myself against saying" No" to the mtro
ductJ.on of those l!ortJ.ons of natural SCIence whIch 
may be taught WIthout being necessarIly learned 
m a supernclal manner In an estabhshment 
hke King Edward the SIXth'S Grammar School 
at BIrmingham, one IS not sUPl?osed to advocate 
the teaching of an)" subject which IS not taught 
thoroughly, the knowledge commumcated 18 

snpposed to be lUtended to have an educatlQnal 
eflect, as well as to serve a useful purpose. 

6668. Mr A.lanal The puptls m Kmg Ed
wal d's School are, of' course, to a very himted 
extent, puptls preparlUg for the older UUlverSltJ.es? 
-Yes. 

6669. And there are ouly a few boarders, I 
suppose?-Very few 

6670. Therefore the education to be dealt WIth 
1U connect1on WIth Kmg Edward's Grammar 
School IS the educatJ.on of the sons of the resI
dent mIddle olass 1U BIrmmgham, to whom It 18 

not oonvement, for whatever reason, to aend away 
thetr Bona to expenSIve boarchng schools ?-Yes. 

6671. BearlUg that In mInd, and cOnBldenng 
tht the prunary obJeot at that 80hool18 to gIve 
& lIberal educatJ.on to the extent to whIch the 
pupus at that school can receIve It, do you tlnnk 
that Greek should be contlnued through the whole 
of the teachlUg of that school ?-1Ji answenng 
that questlon In tbat exact form, I mIght be led. 
lUto somethmg that would scarcely do JUStice to, 
my own ol!imon. I should be 1IIlXlOUS, In a school 
~f that lind, wbatever wall taught, to have Iii 

0.72. 

taught thoroughly in the first place, aud then that 
that should be taught whICh could nevel be learnt
In after hie, and yet, as a general rule, may be of 
great unportauce to the reCIpIents of the mstruo-
tlOn, for that reason I should continue Latin. 
and Greek. The very fact that the boy leaves 
school at an early age would be a suffiCIent reason 
for g1Vlng hIm an elementary knowledge- In those 
two subjects, the want of wmch he ml~ht very 
much feel m after lUe 1 am Impressed myself 
WIth the conVIctlon that the mere knowledge of' 
natural SCIence, more or less, may he ItOqUlred 
WIthOut any fundamental teacbIng of It at scbool 

6672 You are aware that the revenues of 
your school are very large. and tbat the edu
catIon there IS gratUltous, or nearly so ?-N early, 
so 

6673 Are you favourable, with a VIew to 
malung those large endoWlUents as effiCIent as 
pOSSIble, t\l the recommendatIon of the Sohoolsl 
InquIry COmmll!SIOner, that fees should be 
oharged as a. general rule, and that the endow~ 
ments should be used to stamulate and elevate 
educatJ.on rather than to chef>pen It ?-Y es ~ that' 
18 the feehl1g whICh the governors have for a.lon~ 
tame had, but they have been. prevented by 
certaIn partIcular obstacles from gIvmg effect to 
It 

6674. LookIng to the general object to be 
Slmed at lU the education of those who are to 
have the greatest Influence m the development of' 
English manufacturers, will you kIndly state 
what ypu conSIder to be the most unportant 
qualIties m the heads of great manufacturmg es-' 
tabbshments ?-I tml;lk 1t IS Impos81ble that such 
a man can be too lughly educated I thInk It 18 
a mIStake to look on ms purSUIts otherwIse than 
as haVIng a mgh profeSSional character 1 tbmk 
It IS a great error to suppose that the cond.!ct, 
of lar~e works does not reqUIre a varIety of ilie 
qualIties of mmd wmch are wanted for certltlU
profeSSIonal purSUIts I have heard from :r;nen of 
very conSiderable posItlon, and I participate In 
the feehl1g, a very strong statement that It IS not 
rufficult to find persons to fill a varIety of occu
patJ.ons wmch m the pubhc mInd hold the mghest 
place, and yet that It 18 next to ImpoB81ble to get 
a good manager for large worb, he reqUIres, not 
only education, but he reqUIres certaan qualItles 
of mmd wmch are very much brollght out b)" 
eduoatlon, and are partly natural, WIth regard 
to the capItalIst who bas large works, and whose 
Influence acts upon all who may be untler hun, 
1 conSider It IS of the greatest conset}uence to' 
thIs country that men In that pOSItion who have' 
Immense Influence should be hIghly educated. 
The only dIfficulty wmch I see In connectJ.on 
WIth UUJverSlty educatJ.on for them 18 the nsk of 
other tastes growmg up dunn~ theIr reSidence at 
college, tastes somewhat at varlanoe WIth busmess 
pursUlt,j!; othel'Wl.se, I should advocate that 
everyone wbo 18 to be at the head of a large 
manufltOtIlnng establIshment should have & uni;", 
verslty education, the only drawback 18 the one 
wmoh I have mentioned, namely, that at present 
there 18 & nsk that ts.stes would be engendered m 
the nnnd of & student whue he was at the UUJ~ 
ver81ty whIch mIght Inchl1e hIm afterwards to 
gIve up the purSUlt he was mtended for 

6675. I understand you generally to say you 
tlunk It 18 not sunply the art of makmg money, 
nor yet SCIentific knowledge, whlqh makes an 
Ideal or & very good master manufacturer 1--1 
have not a doubt that even If a man tIunks httle 

TT 3 about 

Mr. 
J. Chance, 

!J5 June 
186¥. 



lift. 
J. Ciltutu. 

115 JUDe 
,8611 

334 XIXUTU OF EVIDEliIC:a TAX" BBF01UC TO 

about malung money, he may nevertheless make 
a. large fortune If he malrea It hili maul obJoot to 
carry out Ius pursUIt to the wgheet state of per
fectiou. I mean With regard to the utJele that 
he produces 

6676. CklB~mll1l.1 Then may I ask you whe
ther yell. oon8lde~ t.Jiat the chances of a young 
maD hemg dtverted from buemees purs1l.lte by a 
UDlverBlty educatlon: would Olr would not he ch
IDlDlshed 1Ii SClenee formed .. part af the \lD.lver
Blty eUn"lculum ~-I do not think that would have 
the sbghtest effect., the danger towluch 1 adverted 
bemg of a purely SOCial character. 

6677. Mr. Aclo7ld.] Are yon of opinion that 
success In manufacture IS much affected by .. 
hbera.1 expenditure £or educatlonaol abJecte, or. 
are you of oplUlon that It depends more upon 
the attentIon to mmutllB WhIch are often, 1Ii over
looked. hable to be very pueJudlcml ?-Unquea
ttonably, success many manufacturmg purswt 
depends mamly upon the most mlaute attenUOIL 
to the smallest pOlUte wlueh may pe concerned m 
the perfectIon of the partICular a:rtl(lle to be pre.
duel!d. and that 18 wliy I thmk thorouglutes& of 
educatlon IS so lIDportant, .. man who has had a 
thorough educatIan will appreCIate perfeCtIon 
much more than the man who has been auper
fiCIally educated. 

6618 Mr. Potter.] You have spoken mth 
:cegard. to the educatIOn. of the larger CSIpltab.et, 
Il.Ud the lileoessIty for It as a means of enabhng 
hIm to mamtun hiS ground agaallst eompetltlon ~ 
i~ It yOUl." OpInIOO that the educatIon of the 
htghest class of manufacturers lias wonderfully 
improved d=g the Jast 201ea:rs 'l-U nquestlon
ably; I thInk the value 0 educstlon haa been 
much mOFe apprecIated among that class, but It 
18 not appremated as umversaJ.ly aB I should bke 
to"eeeJ.1;. 

6679 Perhaps a good deal of that appreClatlon 
may have resultea fr@nl the opemng of the 
London Umverslty?-It 18 qwte lP08slble, but 
that had not occurred to me. 

6680 You were .. graduate of the London 
UJl1versIty?-1 was educated there. . 

6681. Perhaps It 18 WIthtu your knowledge 
tbat a great many young men who have now 
nsen to the master class have been educated at 
the London U IillverSlty 1-Yes. 

6682.. A la:rge numbeF of your mannflWturer:s 
In BIrll1Ingham are SlUaJ.! eapIta.bste. are they 
notP-l beheve so 
_ 6683 Perhaps that 18 more the ease In BiI:
mmghanl tha.n m any other toWJ1 m the ~~ 
dom 1-1 beheve BlJ'Il1ingham 1& exeeptlonal m 
that respect, what I have been saymg has re
ference to large employers. 

6684 Is It your opmlon that With a soUlld 
elementary educatIon dtlfused throughout the 
land genera.ny, Olll! mnufaeturere wonld be per~ 
fectly safe from any foreIgU competItIOf.\ 7-
TaJong that eoupled With the hIgb education of 
the employers, I should.., ye& 

6685. Would not the pr_ure of eempetItJOIL 
compel our manufacturers to seek eut the Iughm 
edooatlon for themselves and theu BOna, and do
you not then suppose that mth sound elemeatary 
education drlfused throughout 1;be length and 
breadth of the land. the manufaeturera of tI:us 
eo ..... try would be perfectly safe .front any compe
tttloD 2-The qllesbOB Ia niliel' general., because 
oU!el' elements t.Jum, eompetltlOll; :m. price enter 
into the subJec1;. to. mstanee, the pubba appre
CUIt10n of the quality &f manui.aCtol'es. 1I1lt,. 

Iltetn-ll panlJ1", aa it eonoema primary edncan!). 
collSldered aa an element III the matter,' 1 tlllnk 
we should be perfectIr .Bfe 

6686. Mr. .Akroyd.l 1 tlunk YOIl atated that 
evell though a manufa.ctuTeI never thought of 
ma.kmg money, lae would be more lIkely to' be 
succesSful if he were a man of lIbera.l aun' and 
VieWS, collductmg hlB bU81lles& J.D a !ante apm!; 
than II> man Bf narroW' VIews whose BOle ObJe1l1 
was to make meney?-'Ihat ia what I mean 
'IlID1dIty wu.h respect to the outIa.y of money 11 
a .,ery senoua obstacle 1D the way of SUCOOI!8 

and unless a maa h ... been scaentJfiClally educate. 
he IS ba.ble eIther to be very tunId 01 very ruh 
that 18 to .ay, afraId to take up a good enterprllK 
IIOlld rseb. m takmg up a toohsh o.e. I tIunIi tho 
1& a most lmport.a.m; POlUt WIth reepeet to th 
educatton of eapitshet8 &nd employers of labow 

6687. ChQ.1'mtIn. J By a 8Clel1tme edUCa.tIO 
would you. mem a liberaol education generally 1-
I mean that a. maa should be highly eduoa.ted 
Dot merely thM he should have a knowledge. 
the fact& el SCIene8, but that, whatever the 8ul 
Jed be, obennstry~mathema1aCS) or BIilythmg aloe. 
he should undel1\tand It thoroughly. • 

6688 Mr. Pow.ZI.] You mean that hIS min~ 
should be effimeutly tn .. ned 7-Yes. 

6689. Mr .A.lroyd. J DId I understand you to 
say that you would not apply to Government fo 
md to the edueatlon of the IODS ofmanufacturera1, 
-1 thmk I intunated that, WIth reJl,'a.rd to largEl 
mlllllUfacturers, I would not apply to Governmed 
to supply educatioa. ;+ 

6690. Can yoa mform the CommIttee where< 
your own foremea and mQllagerl acqwred th_ 
scleutmc knowledge wmch they now posseY?"""i\ 
They lII1'e all seJdi..tsllght. by readmg 1D the eveD1 
IDg QIId otherwIse; there 18 a great deal of mol""! 
mabon, too, wlueh I'D mtelhgent maD may ge4 
from the procesaea themselves' m all large mel
chamcal workmwps 1IJlIe-tentha of the knoWledge 
w weh they pOBBeY 18 obtameli 111 that way, II 
kmd oC knowledge wluck they could neTeI' a ... 
quire so e1Feetually, W bether In a achool founded! 
by the Government OIl not, becallfte m the work« 
shop ltseli there 18 a companeon of general Ideas 
WItll the obJeet before the man on tbe spot; he 
seee DOt merely models, but tools of the Iughes. 
character as they are actually at w0l'k. 

6691. But taklllg the sul>Jec1; of ehem18try, 
would It he poBBlble for It man 1:0 acqmre hlt 
knowledge of cheIDIBtry snnply by aelf-study ~
I think, although the study of chelUlBtry IS a very 
large etndy mdeed, mcludmg morgante anG 
orgSlllC chemJlltry, that. a.Imost every chemICa 
manufactory embraces oulyone part/colar .ectlm: 
of the subject wluch is appbcable to one or w( 
eubsta.ncee only, and the knowledge teqrured (OJ 
understsndlng the proceSSeB, conpled Wltb II ge 
nera1 knowledge of the laws of oombmatlOn I 

not reaJ.ly cbffieult to be acqmred by eelf-mstrue 
'bon. 

6692. Tecluttca.1 know~ may lib dOffbt b 
ooqwred by Beu:.matrl1ctIeD, but do yell thInk I 
1& I() easy to ooqmre general &elentUie know ledg 
by ae}i:.mlltr1retJoll ?-A workman or Corema 
sees l>afore JaUll every oy what ean never b 
slwWll Inm m the Iabora.tory. Chat 18 to 88, 
chemwaI operanone tIG • large aeale, InvolvlU 
combmatwJi8 of II different kuld from any that b 
sees 1D the Iabomory. V By hkely ~ may hM 
made expemneats m the laboratory IrimeeJ~ hi 
when he comes mtoCOlltact mtL these operatIOI 
1IJlder ethe.r ~ some of which Me psnl 
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ill a eommermal chllll'acter, he as generaJIv qIDte 
at a loss I greatly value that kmil of mstl"llctJOn 
"Wluch 18 eompounded of self-educatuln m theory 
based upon the practice m wbat the foreman sees 
WIth: lu8 eyes. But takIng theor~tlcal ehem18M 
of <the hIghest chara.e1ler, those 'Whom i have eon
J8ulted 'UPOB operations 10 winch I am myself 
-coneerned, I have founil them lUC01lIpetent tc deal 
w,th eonIDtlons of winch they 8Il'6 aa.tursJly 
enough 19norant, I beheve thwt theoretlcal know
ledge 18 eaaUy obtained, wben ,the great pracucal 
illustrauons of theoretical knowledge wluch pre
sent tbemselves w the praceeses tliemselves are 
before the eye 

6693 You would ratber proceed from practIce 
to theory than from tber'ry to practice ?'-"':1 would 
rather baveafureman whose mstruc1non conSIsted 
m the apphcatlOn of theory -to wbat i1S before 
b,s eyes th8ll one who had been lUstructed in the 
laboratory of a "'ClentIne school 

0094 You have day schools of your ow11, have 
y.ou noH-Yes ' 

6695 Are they 114detll by Government1-By 
(lapltstIon grant ouly 

6u96 For geometneal dmwwg_ me you any 
grant from the Sci<lnee and Art Department?
Yes; the usual gIants 
, 0697 Have you -evemng classes An co.nnec1non 

with your scbools ?-Yes. 
6698 In th0se evemng clatll!es have you in

culcated sCIence of iltny kmd?-Whatever 18 an 
demand ll! eupphea lto some extent, and 'it wo:uld 
be suppll.ed 1;0 any extent to wJuch the demand 
exISted 

6699. Hwve '1011l any sCIence teachers m 1C0n
.neetlCilfi 1WUlh yoUI' elVenmg c1a_ under Ilb.e' 
SCIence and An Department ?-1 tlnnk to a 
certsln exJtent. 

6700 Althollgh "ou 1repudIate ~vel'1lIlleIilt 
grants for IIllUlllgers aud foremen, you do !!lot 
obJ ect to them for thGse classes?-That 1Ud has 
beeD gtven, and has been .reIlmved. and I do not 
ehnnk from ~t. 

6701. You find that by malClng your work
peo)'le mteLhgeut, ood giving this eClentlnc edu
cation, 'You make ttb.em , ... metwmg better than 
machines, I supposeP-We have mot ~efuBed 
Go\\1ernment aId, but we sk@ulcil not object to Jl!ts 
~emg withdrawn altogether. 

6702 Clka,rmo1l. J You have stated that YGU 
have 'Y01ll'self reoe~ed a sC1entme lOciincatIon1-
Yes. 

6703. I suppose you nave many numagers 
'\Vho have been empl<lyed m your 'Works for a 
very cOJISIderable fame P...l... Yas. 

6704 And you eome 10 contact, and f,elluent 
contact, With those gentlemen 1-Yes. 

6705. And those, agam, are Il'l commUnIeatlon 

w,tk tbe jomor managers and fullemen P _ Mr. 
Yes J Chan 

6706 IS'ltnot y01H' op:mion, that the character .25 JIH 
.oryour own mwd, and ¢be educatIOn wruch you a~"~ 
have received, would give a deCIded colourmg t.o 
the purSUIts of those who were ,employed under 
you P-Unquestlolllably 

6707. And Itberefore that any capI1;aJ.st, hold~ 
"lng a sunuar POSltlOIl to your own, Without SClell.
tIfic 1!.ttaunnente, but would not :lind In those 
8UoordlDfl,ted to blm the .same diligenee In re
spect of smentJ.fi.c stl1dy 'Which 'Would pr_aU ~11 
your stsft'P- Cmtens parIbus, ¢bat would ,be so 

6708 Yon stated. that you beheved that 
.amongst Bome of the IlOn1mentai nations there 
was gtt'eater 'l'Lvamty, and a greater te!ldeney to 
de"elope lU1lprov:em&nts submLtted to the 'WorJ... 
'People f - I thavefound tbatmmy own expeNell<le 

6709. Do you beheve that JS J8. question of 
race or a questIOJIl ,of ,educau0n y~ What iI have 
observed I have conSidered to be a questlon of race 

6UO The ddliculty you meet w,th among 
Enghs1nnen IS 11. tendency tc adhere to routine 
and. precedent?-No, 1, do not find that. 

,6711 Nat as compared With the workmen of 
other 1:latIons'-I do !!lot find the same qUICk
ness In the .EnglIsh people as compared WIth 
foreIgners 

67Ul Yau have st:oted that you oonSIder tlmt 
a SOW!ld elementary education 18 of the greatest 
lBlportsJlce t.o foremen, 'and, consequently, 110 
workmen, because It 18 from the wOlkmen that 
the foremen llIl'e drawn ?-Yes 

6713. Do yl!m tlunk thwt that especlally 'Would 
he the tlase Ilt regard <to mooufactures, fur ~his 
1'6mlon, namely, because It 18 deSIrable that these 
men should hecomeJ8.Ccustomed to '1:be ldea0f law 
go" ... rnmg the operBItJ.Oll8 in wluch they are (lon
<cerned 1 or, iim other 'Words, do you thInk ,t i~ 
desirable that they should _derstand that the~e 
is a reason for everytbmg winch lW"'urS ~a their 
work ?-No, I could not share m thwt idea 

,6714. '£ben in what way do you thmk that i\ 
good elementary education bears upon the value 
of a man ilt8 1L f<>reman ?-A workman may by;na
mre have certain qualJues of mInd whwh may be 
essenmaI lin a foreman, ancil yet may oe wantIng 
m that extent of elementary education -winch a 
foreman reqn1l'6s, and that <l1roumstsnee would 
be a bauler to Ins becommg a foreman When 
I ,ad"ocated a gooli sound 'elementary educatIon 
fur WilTkmg people. WIth referenoe to the COI1-
1mgency of one or more among '& large number 
,of workmen ,hecommg foremen, J: advocated .t fl,S 
ll'emo'Wng an obstacle, not so lDlue'h as gtVlDg any
pOSItlove advantage as 10 taking a drlIiculty out <If 
the way; that IS to say, gIVIng the workmllll1 that 
IWitheut wmch he {lannot TlBe at all 

:Mr ALFUD FIELD, ealled 10; .amd Exammed. 

6715. Cha,rman.] I BELIEVE you 8Il'e a Mer
chant In llirIDlnO'Wun, engaged ~lnefly U1 the 
trade With the ljruted States?-Yes, wntb. the 
Uruted States and Canada. 

6716. You are the ohaIrl\lanQ{ the BIrmingh8ll1 
Chamber of Commerce ?-1 am clwrman of tJ.e 
Chamber.of Commeroe. 

6717 Mr. DIZtm.J YOllr trade conSIsts ;",. 
expurtmg the JUBuum.cture8 of B>.rIlllngham.and 
the neIghbourhood to forelgll oountrles, does It 
nut ?....,'fhe manufactures of BH'IJl1JlghamllBd the 
dIstrlot e'\PeC1alll' ,bllt alap the haudwraft 

0.72. 

manufaetures more espetllally produoetll allover 
.Great BntslD 

6718 Have you reSIded 10 A.menea for any 
<lOnSIderable penod of tIme 1-1 have reSIded a 
"/Iery long t.>me m the U Dlted States, 14 years 
together, and I have been there a good many 
tmles SInce • 
~719 Had fOU when yon were there an oppor

tunity of oomp8ll'Wg Brttlsh manufaetmes _th 
those Imported from ether oountnes'r 1m my 
Gwn Me <>f busmess I had very' goo. opportum1aes 
.ef Oomg ea. I havlI been engaged m hrunness 

TT4 WIth 
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with the U mted States mOTe than 80 years I 
have lived there more than half of that tune, and 
have VlSlted the Umted States very frequently 
mnce I ceased to resIde there; last year 1 was 
IllX months in Amenca. 

6720. What IS the result of your comparISon 
of F..nghsh manufactured good 'WIth those lIlIported 
from other countnes, or those made In America 9 

-The result of a general companson of the 
artIcles I should gIve in thIS way, that the 
EnglIsh goods In my line are not altered to meet 
new requlrements; they are not npldly adapted 
to changIDg needs, whIle the U mted States 
goods are rapIdly chan~ed. Also, the Umted 
States goods are made WIth a speCIal reference to 
the unmedtate use of the object they are making, 
and our goods are not made WIth that especIal 
reference. The Amencan sees that the article 
he makes will answer the purpose It is made for; 
he makes It for that particular purpose, he fre
quentlyomlts a conSIderable portIon of that which 
has been conSidered Important to the consttuctlon 
of the article In England, and he contrives by some 
direct method to make It effiCient for Its purpose, 
and generally more effiCIent than an Enghsliman 
makes It, It IS often more sunple In constructIon, 
and almost always hghter lU weight 

6721 When you have receIved orders for a 
new class of goods, or goods of a new pattern, 
have you found that there is any difficulty In 
gettwg those goods from Enghsh manufactones? 
--A very great wfficulty 

6722 In what did that dIfficulty consIst, how 
has It been caused ?-In glVlUg IOU what has, I 
thInk, caused that difficulty, wtll state the 
oplUlon whICh I have come to upon that subject 
m the course of my bUSIness expenence at 30 
years I thmk the wfference between the way 
In which the AmerIcan workmen wtll turn out an 
artIcle that IS wanted, and the way that an EnlS
hsh workman will turn out an artIcle that 18 
wanted, IS to be descrIbed III thIS way. the Eng
hshman has not got the dUCtJIlty of nund and 
the reawness of apprehenSIon for a new thing 
whIch IS reqmred; he lS unwillmg to change the 
methods wIuch he h"" been used to, and 1f he 
does change them, he makes demands of pnce 
by trade rules whIch actually oppose the change 
of the artIcle, or certalDly attach to It Bome
thtng In the shape of a fine or an extra demand 
heyond a fatr pnce for the maklllg of the artIcle 
An AmerIcan readlly produces a new artIcle; he 
understands everythwg you say to btm as well 
as a man from a college In England would, he 
helps the employer by hiS own acuteness and In
telbgence; and, ,n consequence, he readily 
attams to any new knowledge, greatly lISSlstIng 
h18 employer by thoronghly understandmg what 
is the change that 18 needed, and helping hIm on 
the road towards It. On the one hand I have .. man 
who willingly 8881Sts me on the road I am gOIng, 
knowing some tlungs whreh I do not know my
self; and on the other hand, I have a man who 
stops me in the road, who puts h18 own 19norance 
in the way of my knowledge, exhaustIng me by 
the efforts I am forced to make to ~et past btm 
whue hI' stends before me lU the lDIddle of the 
path. 

6723. Do you think tlus dUliculty whIch the 
EngllSh manufacturer experIences WIth h18 work
men would be overcome If a greater amount of 
educatlqp were gIven to the people lU this 
country? - I would Just mentlon t11St havmg 
been fighting the battles of EngllSh products m 

my own trade dunng a very long residence 
a!:iroad, J have had ~radually forced upon my 
conVIction what the ddJiculties are that we are 
meetmg WIth. ThIs last year, having made an 
extensIve tour In the United States of '7,000 : 
mues by land, not so much for my immedIate i 
buswess purposes as for the sake of ohtalDing J 
general InfOrmatIon connected with the com- I 

panson of the manufactur(,8 of the two countrIes, I 
as well 8.B upon other soctal subjects, I have; 
come to this complets opiruon, that the cause of 
the whole wfference between us IS to be found lU 
the educatIOn of the workmen on the two Sides of 
the water On one Side, ID fact, there IS an almost, 
total abseuce of education. and ihat is the main 
dtfference 

6724. Do yon thInk that a mere improvement id 
the pnmary educatIon of the EnglIsh workman 
would remove the wfference between the tw; < 

men, or would you advocate a scientlllG educ. 
tIon bemg also gIven to the working men to some 
extent 1-1 thwk that both thmgs should be done, 
beca.use the sClentdic educa.tlon and the prImary 
educatIon are but llarts of one whole; we must 
have the whole buildmg m order to get what we 
want; I thmk, as a matter of fact, that what I8l 
most wanted IS primary educatJon, or rather I 
general lIberal education, begmrung at the bottoJ , 
1 think if we could get t11St, we should find t11S't 
those parts of the edIfice whIch come at the top 
would"be amved at more easdy, but we should 
have those parts of the edIfice too ; and I do not 
conceive that we should be domg a work of su
pererogation, and what would not really help ns 
11\ the rIght dtrectlon, should we at once promote 
the sC1entIfiG education of all those who were 
ready to receive It 

6'725. Do you thmk the Amencan workman 
has.recelVed any SCIentific education, or does bllJ 
8upe~ority over the Enghsh workman con~ 
malDly In his supenor IDtellt~ence, derived froth 
hIB general education 7-1 think he h88 recCiveU 
con81derable sC1entJ.1ic educatIOn; he h88 got tit. 
cIuefly by Ius own study; he has received, 14 
begIn Wlth, a lIberal education; somethwg qUlt~ 
dIfferent from what we call pnmary educatlou lJl 
thIit country, and educatlon that pnts him on s 
level With persons in a higher pOSitIOn than whal 
we call the lower nuddle class, on a level, mdeed 
WIth abnost the upper mIddle class, and w,th hI, 
mmd so trained, he readily applies btmself 1:1 
acqUire sCIentIfic educatlon. 

6726. Do you thInk there lS also a defiCIenc' 
of sCIentIfic educatIon among the foremen, an' 
managers, and small manufacturers in Blrmmg 
ham ?-There is almost a total absence of d. 

6727 And with the same class lD Arnenca, 1 
there a conslderahle amount of SCIentific eduell 
tIon ?-There IS a good deal more of It. 

6728. During the time you have been engage 
m the Amencan trade, hae there been a 8teM 
increase, or has there been a falling off In tl 
amount of Enghsh goods exported In your tradi 
-There has !:ieeu a very gt:eat wlDlnutlon; allj 

WIth the pernuesion of the Commlttee, I wul sta 
some facts WIth regard to the WmlDUtJon of t1 
export of hardware _g()Ods, and goods t11St go t 
gather WIth them. When I was lUst in the tra.l 
a hardware store in the Umted States had OIl 

thIrd of Its contenta im~ from BmmnghaJ 
at the present time aU mted States hardware stc 
has not more titan one-fifteenth part of Its conte) 
lmportedfrom BlrmlDgham I am Jltating the fa 
guardedly, bnt It is in truth less than a fifteen 

B 
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and that covers $0 many other modes of statIng 
the same thmg that perhaps I IDlght pass them by. 
My mVOlces formerly extended to four or five, 
pages, where they now only average haI£ a 
page. 

6729, Have you any reason to beheve that the 
same dlDllnutIon has taken place In Imports mto 
the U mted States of hardware from other 
countrIes besIdes England ?-DuTIng the fame I 
have been m busmees the lIDports mto the 
Umted States from other countnes,have ahnost 
entirely begun, they scarcely eXIsted at first. 
And the products of Amencan manufacture In our 
bue were very small, they have all grown up 
under my own eye. I have had to contest article 
after IIrfacle agaInst both European Contmental, 
and AmeTICan productIOns. At the present fame. 
there is a growth, and not a dlffiInutlon, of exports 
of ;Frencll, Prusslan, and Belg1an articles to the 
U mted States. 
,,6730 Are you able to form any comparative 
esfamate of the amount of the hardware lffiported 
ln~ the UnIted States, from the countnes wmch 
YIlU have named ?-No. there are no acceSSIble 
figures whIch conld be relIed upon. 
,,673l You do no~ thmk the total comparatIve 
IImount IS equal to the amount exported from 
England to the U mted States perhaps? - Of 
lJardware proper, I thInk It would be equal. 

6732 So that whereas 30 years ago there was 
no hardware Imported from the ContInent to the 
U mted Stlttes, tbe amount now lIDported 18 pro
bably equal to, or greater than, the amount Im
ported from EnglaDd to the Umted States?-I 
i1unk It IS greater 
, 6733. At the same fame there has been a very 
conSIderable growth of the manufacture of hard
ware In the UnIted States?-Very greltt. The 
compe.ratlve :ligures I gave (after large InqUIry 
.... U over the U mted States) of one-thrrd and one
tifteenth are Wltbln the trutb' and therefore I 
guess that covers the questIOn of productIOn In 

the Umted States and the ContInent of Europe 
put together. 

6734. Would you attrIbute the Increase of 
home productIon of hardware In the UnIted 
States exclUSIvely to the mgh Import duttes ?
I shonld say certalOly not I trunk the fact that 
not only the productIons of the Umted.States, 
but the PrusSlan, BelgIan, and French goods 
wmch pay the same dutaes as ours, are super
sedmg our Engl18h goods, shows that It IS not the 
te.rrlf only whIch IS the cause, there IS an Increase 
gom~ on of the lffiport of French, PrusSlan, and 
:BelgIan ~oods Into the U mted States, whtle there 
is a dtminutlon of the unport of Enghsh goods, 
both paytng the same duty. 
, 6735 To what do you attnbute that preference 
In the Ulllted States of Coniutental to EnglIsh 
goods?-The workmen have more of that power 
of adaptlveness whIch belongs to the AmerIcan 
workman than the Enghsh workman. I thmk 
that IS largely the cause, but I am more able to 
comp~e the workmen of the Umted States WIth 
the EnglISh workmen than WIth the workmen of 
the Coniutent. I Bee the ali.lcleB wmeh come In 

are more &:Itahle for the purpose. As the 
changes go l the ContInentAl workmen adapt 
themseles to • change more qlUckly than 
we do. They • certaIn advantages, too, m. 
cheap labour, wmch" to some extent, enables them 
to export Ilgamst us. 

, 6736. C4alrman.l But that advantage has not 
mcreMed on the ContInent lately. but rathej: 
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dlIDw18hed, has It noH-As II< matter of fact, I 
belIeve wages on the ContInent are approXl
matIng to wages In trus country, but In the 
Umted State& of Amenca the Amencan work
man In onr hne gets double the wages per day 
that the Btrmmgham wOlkman gets. The 
AmerIcan has to take raw materIal to make 
hardware goods, costmg mm .double what ours 
costs, and he pays double wages to hIS workmen, 
and yet he makes those goods, not only so as to 
drIve ours out of the U mted States, but he ex_ 
ports them so as to supersede our own goods In 
our own colo11les all over the world 

6737 There IS a large trade In ploughs, forks. 
and trungs of that kInd from the U mted States 
to our colomes ; and to the varIous WellD 
Indmn Islands, IS there not ?-Yes, and to a. 
great many other parts, A.ustralta, MeXICO, and 
South Amenca 

6738 Mr D,xtm J Is there a very conslder-, 
able and growmg trade in hardware frOID_the 
Umted States to f.lllscountry1-Therels a trade. 
but It IS not very conSIderable. WIth respect to 
the dlIDmutlon of the export of Btrlmugham 
~oods to other countnes beSlaes the U mted States 
In reply to a questIon sent to the Blrmmgham at: 
Commerce by the VIce-PreSIdent of the Com
mtttee of CounCIl on Education, I sent up a. hst 
of goods In wmch BIrmmgham has largely lost, 
the trade durmg the last 20 years, of wmch I 
have a copy before me I find tn trus hst that 
there are 25 classes of goods w mch the U mted 
States send to the common me.rkets of the world, 
those goods bemg generally made under the' 
condltlons of the raw materIal costIng tWIce' 
what It wonld cost In Engla.nd, and wages 
beIng twice as hIgh. They send spades and 
shovels to Austraha, whIch country m fact, uses 
ahnost exclUSIvely spades and shovels made In 
the U mted States. Then thel"e are axes, the 
Umted States stlpply axes to all our colonIes. 
They largely supply cooper's tool. and nlllis 
to the common markets of the world. Pumps 
they send all round the world, or nee.rly all 
round the world To 80uthAmenca, for mstancer 
my house m New York has shIpped pumps, and, 
IlS we all know, It was an Amencan pump wbtch, 
In Abysslma supphea our troops WIth water, 
wmch they could not have got from any Engl18h 
pump AgrIcultural Imrlements they send to 
many parts of the world They send sewmg 
machmes all over the world. WIth regard to 
lamps for petroleum, I understand from a BlrID~ 
Ingham gentleman connected WIth the Chamber 
of Commerce, and from other mforma.tlon, thaT, 
lamps for petroleum are nQW tmported mto the 
East IndIes from the U mted States, and alec Into 
ChIna. The Umted States manufacturers produce 
these petroleum lamps unde:r the dISadvantage of 
their raw materIal costIng conSIderably more, and 
paymg double wages, and yet they send them to 
the East IndIes, because the lamps whtch they 
make burn petroleum better than anytbmg we can 
produce. Then, in locks, the Umted States Bend 
a varIety of locks to our own colomes, I meet, 
them In Canada, for metance, and those locks are 
made under the dISadvantages of double cost for 
the raw maten:u and double wages, I have, In 

fact, before me a I18t of25 whole classesofe.rtIcles 
In whtch our guods are enperseded In the common 
markets of the world by those of the Umted 
States. 

67 J9 Is it true that there tS much niacblnery 
used m England wmch 18 of American mventIon? 
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-,,\ greUI dea) aU aqr EngI8Ildl; in. ..., .... 
part of the COUlltry, and. iD every mstnet. Am .... 
rwan mvotioD& sa ute_wly 1I8ed Ia lJ.Jr
mJIIgham- fiw9< of our largest manullwton.. ara 
dependent <m AmencaDI maochmery. We have' 
1IIUlufactones for EaJield nlle80 and SOIdel' rIlles, 
wruch are filled WIth Amenean maclamery. :M... 
cbinery may be seen lD nee at Blrlnmgham m' 
the Sriuill Arms Company marked WIth the DBmS 

o€ the maker at Spnngfield, M_husetts; the 
first macbmes were Imported from Amenca, and 
afterwards they were copIed by Bmmngham 
macbmlsts. Our Government JJDPoned the- ma
chmeI'J' WIth whIch they made the first Enfield 
:miIea Thea take the screw fOF earp enters! use; 
that' 18 made- m Birmmgfiam, for neaTly ..HI the 
world, by machInery of AmencaD in",entlon. 
The AmencanB lD'I1eBted n; and took out 8/ plltenll: 
for It for England, and then th., pMenil WRII' 
bought br EnghshInen. 

6UO. CktUl'1/Ulll.] Tha.t baa blren very much! 
impN'Ved m Englana SlDce ItS' men I'II.troduetIo~ 
haut not 1-I do not trunk the Enghsh macbmery 
is an" better lIho.n the Amencan macrunery for 
m&kmg' the' screw, li haw a good opportunllJyl 
for forrmllg an opmton by seemg the resuLts. 

6741 MI!. JJ.:De .. )< Are YOII> of opiutoD> thai 
it. would, be de.slrable to promote as much as po&
sible, not only the gel31!l!lll edue.mou of the worll:
mg IIlasses, but also to ~e them as much SCIeD
tUle lDStruemol» 88 powble jlI-Ji t1unk the oppot". 
1Iumtly oj! gettang BeJentifie lmmettow fo~ all 
tlIose thwtl werIJ ~eady to>l'eee1Ve It, would teDd 
large!)' to. check' tru... pl'ogreB8l fIf loss m 0Ui1f 
trade, wrueh 19 noW' gotng on so _pldly 

6.742 ABd you. thwk thail 1S II metter ol8<J 
much na.1llonaI1mportanee, that .t would be ad;Vl&
able for the Gnernmentto encouragetbe bwhhng; 
and 3I!&DIIt m the mamtenance of the lU'C8SBBr]' 
&ellools fol' smentlfie in&tnlcbon 1--1 thlllk Be 11 
tInnk we should get better schools esU!bbshed by 
the Government, than those wruch we eould get 
b3l any othel' meane I have round! m1"eli tha' 
ills schools of the Un.ted States, whICh are 
Govewmellll; schools, are better schools than any: 
pnvate IlChools whIch &l1e establIshed JD eompetll
tlou,Wlth them, the"e 18 a regulanty about the~ 
&lid! an effic1ency lD the teachmg, eo that no 
Eoston mtllionnatre sends hiS eoDS any where 
except to those paLlIc school .. ; and Ji conce1ve 
that W'e should get f.om Government schools 
better teachmg, and gtven m better methods tbm 
we> should geb m any other way. 1 tbmk a 
Gov_ent school 1& conSIdered S0 truetworihy, 
the.t 11. would. be mars reaWly adopted than anY' 
other opportumtIes wh1ch were opened to the 
people, anw wruch chd not ClIlallJ' wIth, them the 
stamp .. wruch ensure them bemg wortby of 
rehanee • :1 tInnk too thllot the Uper1euC8 of 
centmenW eountnes shows the enonaoue ad'olm" 
tsges of BUch schools over ether schooJs. 

6743. ChmnnQn] In speakii:Jg- of the G4Yem~ 
meDt schoole m Amenca, do you. mean the 
mUD'C1pa! schools?-Tbe schoo!&of Ammoa &1'11 
estabhshedr under State law.., and suppo,v,«l bY' 
mtmg; they are Dnder local go"emmeni, bnf 
they are also under-the general law of the Statee. 

6744. lIut they .... e under IGCal 1lU}>ennteD
dence~-They .... e unQ., supervtSlon wblch 
"""881 88 to. the extent: te 'Wruch 11) denves f'rom< 
Ihe localrty or the State; lId.ost o( It • loeal>. 
though it 18 under the general laws of the ~ 
whlcB _ always lecevnng' &lteA.tions aud' DlOIh
Ilcatiem. 

674/1\ Whea Y'- spoke 01 the educatIon gi~ll 
in these schools, dId YOIl WIsh the ConU1l1ttee to. 
understand that there WII& auy !eneraJ &yet'lnatIlI 
educatIon Dr e:xpel:llDen\lall sClene!! gtven 10 tb. 
UUlted States m those schools 1-1 WOll speakmg, 
of general edllcatlol1 , the- general educatIon gwell( ; 
in those pubho schooJa 18 80 good llhat it includeal ~ 
SClentlfic educabOD!. 

(>746 That itt to ny, the elemenfil! of Beleutifi<l' 
education?-Yes, tbe elements ofsClentlfio edu
oan911 aTe gIven m the lower schools; and Illas
much 88 they have twO" chV1810ns above tbem, 
nlllDely, the grammll4' 8ehoo~ and the hIgh scbools, 
and III! the pmnary schools the elements of acmn
tlfie instruction are gIven; I assume, though I d(J, 
Bot know ef my own knowledge, that 8< mordl 
complete seientifie mstructlOn 1Y'6lI1d be l!:"eD III 
th& htgher 801100111. " 

6747. But are yall' not awaN that JII WlIB'onl:; 
in 1862, for the fir4t tJJDe. 'that funds were votei 
lIy Con~ess' for the establishment of 8(lIen08 
schools In Amenca?-nat IS' q'IIltie " <hjferen~ 
matter. that 18 not 111< Ieonnecbon· with the State 
sehoola. These fU~d were gi~1l' })r. congress 
for agneultural school ,In whICh scIentific metrae
tiou should be gtven. The intenbon was to fQ

S agneultural eollegee m whIch scientIfiC) m&tnl 
tIon w9ultr b ... gtve all ever the U 111ted State 
mdependently of, d separate from tbe St 
schools ' I 

6748. Yoa "'Fe noll, lU fset, aware til wh811: 
enent ins1Jl'lWtlon I'D experimental ecrenee iw in!
trodueed mtO'the )tate' aud muntetpal eeho01e .. 
thlt U111ted State ~I am not Itwa1'6 to' whm 
extent mstrncbon n expenmental sCIence Ie Ie
tnJdueed Into tIlo school&.] bOW' the element> 
of sclentmo JUe tion arIJ given ID the< pnmary 
IIIlhoo19. ood f!hst the grammar schools mathe 
mabIe&- are tsught rand tbst lIt the higb school! 
the eUWlculum l1ls1lruetiOD m the bee6 " 
them approaches th cumoulum of educatIon a 
eur collegee; eo th :r feel Bure it WIll' '"' fuuuc 
that there 18 II eo Iderabfe' amount <of seieutdll 
edtlcal:JQn gtven ~p. the two hIgher dlV'l8101l11 II 

the pubhe schools iIlf the U nt1led StllItee, 
6749 Eut those ~gher sclioole are- not school 

to wruch. workmen e8ort, are they ?-TO' som 
extent the- workmen de> resort to them I they g 
to lIhe J1l'lIDary school always, and more or le88 j 

the other two< 
6750. Ha.ve you me much mto eontscll Wlt 

Amencan workmen~ you1'8elfi'--HsvlI1g bye 
there for 141 years altogether, &lid at jnte1'1'a 
emce' 1! left Amerlca I have beell' brought OOJ 

etantly into contact WIt! them. 
6751 Have you foul\d that_they, JIS~ l'JIl, 

possessed much 8ClenMic knewledge1>-l oonl 
know th&t of my OW& knowledge Df lDchvlOOa 
in my ewn department of tr&de; but the gre 
!Bet 18 the1l' general education, They hav.e i 
telligent and acute lWuds; and 1D oonsequen~ 
uot SImply ef their ewn educabon, bub of t 
very mnch hIgher level of eilucatlOll Monl 
them in their owu country, they may be I!IWl 
live iD an IDstructed atmosphere. 

6752 Wrth regard to manufaettIrera 
Amenea, would yOU' oay from your peJ'8OI 
kuo.,ledge that they were meD whe hadreeeiv 
.. 8Clentlnlt edueatl/JIl 1-1 eaDJJ0t answer tl 
~ueetwn of my ",.,a knowledge. I know IlJ( 

about the resulte )n .,h",11 they produee. 
6753. On the whole, comptmng- educatIon 

Ame1'Iea. W)th edneati_ lU. thie COUBtry, yv. 
wonld> rathell speak of general educatIon than /I 

8e1e1lullj 



fCWlltUi.a edp.qationl-Y 038. epeakmg irAlm. 11111' 
pwn knowledge < 

6754. Mr.Ak •• J Are thflllfl_ny Enghsk 
'lV0l'kJw.eB lD. the ilDac1u.ne MOpS .of tke U.nited 
States ?-A great many. . 

675S. What pOl!luon d~ they mk-e there 7-
Xhey often take a 'fiery good p@sItle& 

6nS N"twlthstandwg then.' defeotlve <lduca
tion. when tlrey cOIne iUl <contact 'With the sharp 
¥ wees, you find they hold thell' OWJil1-Tae 
Engheh workman, I find. often proyes a more 
efficient Ill"'" when he has beeD there ayead.' 01' 
two Alld bas had the benefit of the great geWlral 
mtelhgence whIch 18 all MOlmt lwn w. .A.m.enca. 

6757. Referrmg to trustwortlImess, do .Amen
Olin employers find 'fiery o£teJil. dmt they oall pili; 
more confidencil JW Engb.sa workmeJil than 
..Amencan workmen ?-M y impressIOn wnld be 
that that IS aot the c:s.ae 

6758. Is It onot the fact that A.mencan wOl.'k
IJlen generally ad.'e not so (lontetlt til rernam long 
JD a suborrunate position ?--Oi course they try 
j;o get on as fast as they (lan, 

6759. Thatmakes them mnch more hable to 
'"tart 111 bUSIness on theIr eWll a.oeount, does it 
aot, than to remaIn as workmen m the employ of 
theIr masters ?-1t <certamly may h.a.pp.eo. to :& 

manu!actwrer that he may lose hIs own workmen 
and have to put up With EDa-111m Instead. 

6760. Now. WIth i1'egara to the <e:x;part of 
.AmerIcan hardware and the hke, the .Amerreans 
are 'fiery mgsDlons m blUgmg out new patents. 
lU'e they nott-¥es. 
I 6761. They are almollt more mventIve than 'We 
ve, are they noH-Yes. 

6762. Do Y(lU llOt thIDk that Invention h. 
been somewhat stimulated by ~e hIgher rate ilf 
'Wages In tbe States 1:-1 IIttnbute It rather $;D the 
IIcntenllllS and Intelligence of the peopLe 

6763. flave they any dtfli.culty (tom trades 
umans In Amencll m produCUlg lllventlous?
Scarcely any dtfli.culty b'om that source. Trades 
umons and strIkes m Ame1'Ula. quickly (lOme te 
notbtng, they cannot hve In that eilitcated atmos. 
phere. 

6764 Tbere IS DOt the slime objectIOn on the 
part of the workmen to llew Inveutwns winch 
eJ>1l!ts In thIS eountry. UI there ?-It II! my own 
deolded OpinIon tha.t there H no oppoeltKJn te new 
lDventlons on the part of Amencan workmen, and 
thllt strIkes do not eJ>1l!t of IIny very eenons 
cha.J.'aoter In the UnIted States. 

6766. Cha.rman.] Not In the 11'On trade1-
Tbere have been very ~rellot attempts Within the 
Illst year or two at getting Up etnkes, but I thmk 
they nil came to notlung, 

6766. Was there not a strIke which lasted 
nearly 12 months m the lOOn trade in the Ulllted 
States ?-Not to my knowledge 

6767. Hant not been 'Pven m 11Vldenoe before 
the Trades U mOD COllU1l.1SS10n by Mr. HeWitt, 
who 18 a large Amencan manufacturer of l1'Oll 

~hat there was inch lIo strIke V-I was not a.ware 
)t It. 1 know of many efforts in the UDlted 
States to get up strIkes, but they have always 
been seen to fad'! awe.y "{ery qUlckly, I thInk. 

6768. Mr. Akr'?!l.d] Do rou not thInk It BOrne 
refleotlon onEngliBh manufacturers thlIt paymg 
~ lower rate of wages, and havmg cheaper raw 
materuu, they should be driven out of neutral 
markets by America.n JIlll.l1ufaeturera ?-A very 
g-reat reflentlon 

6769. Should. you say that w. frOlll the 
mpmeneSB of the EnglIsh manufacturer, or Crom 

072. 

etJ.er .ea!olsel'''''''';[ Jlhc;,1I1d. liIaf iI; Ii'JIII I1Jllmily i_ 
tile want of A ddfuetQD of ganer-al eduea.mon,l8nd 
a.laG from the w&lllt of lSmenfii,fie ednclllfaoa. &Dd 
I ~k ther.e 18 .no ",ther \C8iOse <of 81ly moment. 
, 67:70 Mr. plJltetr.] Has t1lhe wade Df iBn-nllng
ham decreased mucli. on the wholel'-Tbe ~ 
trade ofBll'mmgham has grown very cClDBlderably 

6771. I suppose it has 1111 some ,cilegvee -change. 
Its cllaracter 01 Jate years ?-Certamly 

6772 And a grea/t number <Of la.J.'ge manllfa.eo
torles have been estabhshed there of late y6a.J.'s'? 
-In that respect B11'.Illlngham mILlntains ~ts old 
character of bemg a very gt'eat ilggregabon Gf 
smalI ma.nufaotun~ estabhehments. ' 

6773. But tha/t IS tile ease m less propcmao. 
than d f~rmerly liV1I.8o I IthInk P-N<0i II1lJilrkedIy 
so, though It nught be found to be the <CaSe 100 
Bome extent. npCln 'Careful oompMlSon. 

6174. Do you not thmk !the <compe1J.1:ton you 
hawe hacil froitl (lOBtlnental makers m neutra:l. 
markets 18 In a great degree 1>w.mg 110 the pnoe 
ofla.bonl'?~Thefol'eign manufaotones thlIt 1l8Ill 
m01'e aequamtell '!\'ltb, 8Ire those of the UlIllteil 
States, and th&t ,eertamIy is not the ease With 
,them. 1 apprehe.tad It WIll be fonnd .that Olle 
~use WIth l'egad.'Q to the Con1l1nent .s ,the bettea' 
edueation of the workpeople. 

677a. You were speakIng of the expMt.af 
<ee.atlnelltaI manufactures ao the Uruted States, 
10 competltlon wath our ,ewn 1--Yes 

6776 Bnt 18 uot that .really chIefly OWUlg .to 
the law price <Of labour on the ContInent 1-1 can
not state the whole ,of the calJJ!e, ihut I .find that 
th~ U.mUld States are able to supersecile <Jll.r own 
goods In our own colomee, whea they carry 
'WeIght, two ro ~ne; they use Iilrllll1s io halance 
th6li1' ihffieHltJ.es, _<1 they find that they -are per.
fectly sucoossf..1 lD dOIng wt. I fiDcil that COJilti

Bental goods come to- the U cited States WIth 
gl'eater exeelleoe>es 111 the way of adapta.1lIon 
than -ours IIltWIiI 00. r am .,ery nuroh meImed. to 
b.eke!Ve, though It is 11 matter I have no persand 
knowledge of With re~ard to the contInent, that 
1t is the education of we 'Workmen, as well as the 
lowness of the wages, -whIch 's at the bottom of 
the faets , mdeed, .I have 11.0 doubt of 1t, m fact, 
these are bll~ two dIfferent parts of the same 
tlnng; we maIntam a higher 'rate of wages here, 
because we hltwe got 'Our Taw matedal cheaper, 
and becaWlll on the whole we have ll:ot other 
adwa.ntages m our own trades, but .the supenor 
educatloll on the oontment alld m .Amenoa seems 
to outweigh our advantages in pnce 

6777 .Are not those artloles whIch -&l'e nn
ported InIAl the U IIllted States from the ContI
Dent the productIOn of hand laboUl' rather tm 
of maclnDe labour 7-They are .the <produCtlOll 
of both. 

6778. Does not the question of hand labour 
enter largely mto the <lueatIon of cost ?-I be-
heve It 18 both, whether It w1l1 be found on care,. 
£..1 exammatJon thlIt there 18 more hand labour there 
or not, I cannot say, but 1 do not thmk there is 
more hand labour on the ContInent, as eompared' 
With onr own country, though as compared WIth 
the U D1ted States It may be so 

6779 Are you aware ot the amount cf.the 
American exports of hardware ?-I thmk there 
ue no figures upon that subject whIch could be 
trusted. 

6780 Mr. PotoeU.] What States ef Amenca 
have you VISited ?-1 have lIeen In all the States 
east of the MlSSISBlppt. 

6i8l Then yonr answer as to the eondIuon of 
u u 2 the 
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the workpeople, and to their education, apphes to 
all those States P-My answer applies ohiefly to 
the New England States, and to New York, 
PennsylvantS, and those western States wluch 
have unmedtately denved from New England in 
the north-west, not In the south. 

6782 In USlOg the teno "workmen," you 
have been speaklOg of the hIgher class of MIa
zans, and not of the average of the worklOg 
classes, I suppose 1-1 speak of all nab, e born 
Amencans. • 

6783 Do you state to the CommIttee that the 
consumptton of Enghsh goods 1O Amenca has 
dmunlslled absolutely, or only relatlvely QB com
pared WIth that of other countnes 1-1 tlunk the 
consumption of BlnDlngham goods has dunlDlshed 
absolutely. 

6784. You have stated that you were not able 
'to descnbe In detaIl the nature of the sClentrlic 
lDstructlon gIven 1O the pnmary schools of Ame
nca?-Not accurately 

6785. I thlDk that the goods whIch you named 
-out of the hat before you, were of a rude and 
SImple cbaracter, such as the axe, would the ob
servattons you made about those goods, apply to 
goods of a more complex and refined character? 
-The Amencan wedge axe IS one of the most 
beauttful tools eXIstIng 1O the world, It IS as 
hIghly pohshed as a lazor, and the man who cuts 
hIS tree down WIth that, would, I suppose, do 
tWIce the work of the man who used another 
1lXe The spades and shovels are beautifully 
nmshed and pohshed, If a man were to take one 
'Up, he would say he would never touch an En
ghsh one afterwards. 

6786 Mr Acland] Ihd you mean to say that 
Bny partlcular branclies of Enghsh manufacture 
had been entirely superseded or dr,ven out m 
certain markets by the Amencan or conttnental 
makers, or only that we we~e exposed to a strong 
competttIon'-The total value of the UDlted 
States exports IS very great as against ours, and 
I feel qUIte certain that m a great many articles 
'We are superseded, but I caDDot answer your 
questIon absolutely by Y 6S or No, the goods 
are of such a multtfanouB character, that If I 
were to say that no English spades or shovels 
were used m .A ustraha, I should be mcorre<lt, 
but an Immense maJonty of the spades and Bhovel~ 
Bold m Australia are of Amencan make. Take, 
agalO, IO<lke, a very great vanety of locks are 
brought from the Umted States to Canada, and 
yet we send a good many Enghsh locks of dUfe
rent klOde, 

6787. But Clan you Bl\Y that there are, m fa<lt, 
any arbcles made In England wluch u does not 
pay to &end abroad, because we are undersold 1-
Quahty and pnce may be sMd to be convertible 
terms, whether I am DDderstood bl'" an artIcle 
whICh IS cheaper, or by an artlcle which IS better, 
It all comes to the same thmg. 

6788. But can you say whether there are arb
des wluch It rustInctly does not pay to conttnue 
to send :trom thiS country, of whIch there used to 
be a conSiderable export?-Yes, a very large 
number mdeed 

6789 Chatrman] WIth respect to these ex
ports from England to the Umted States, has 
there been much i1uctuation m the duties imposed 
by the United States 1-A very great i1uctuabon. 

6790 Has there been any great increase m 
'those dunes ?-An u!lmense increase 

6791 At the time when the proportIon of 
a.rUcles Imported from England in tile UDited 

States stores, of which you spoke, was one-third 
of the whole, caD you state wbat was the average 
duty ou hardware ?-It was 27. per Ileut. ' 

6792. And now that the proportion would not 
be more than I-15th, what are the average duttea 
on English hardware Y- The dubes hOW var!, 
very con81derably; unenumerated hardware IS' 
subject to 45 per cent., but there are many specifio 
duttes wlu<lh run up as high as 80 or 90 per ceDt. 
Dunng the penod that I have heen gOIDg' over 
10 my eVidence, I have seen a great many 
changes ID the duttes on U wted States imports I 
sometImes a conSIderable !Dcrease, and then agaIU 
a rummutton. About]O years ago the duttes oU I 
hardware were only 23 per cent, and even th~n' 
there wsa a great dmunutlon !D the export of 
Enghsh hardwares to the U DI ted States. ~ 

6793 Compllnng Enghsh hardware With con~ 
ttnental hardware, there 18 no differential duty lq 
favour of, for example, Pruman hardware as com
~ared With Enghsli hardware, Imported mto the 
Umted States ?-Certaluly not. 

6794. Mr Acland ] Your answer to a prevIous 
questton of mme htid nothmg to do Wltli dutIes, 
but assumed that the goods met on equal terms III. 
neutral markets ?-It had no reference to an::!! 
ddFerence of dutIes, because I am not aware Of 
Bny port ID the world to wluch the Umte4 
States can send goods at a lower duty than we cant 

6795 Mr D.zon,] Can you state whethertha 
falling off' !D the export of Bl1'InlD!l'ham goods to 
the U D1ted States has beeD largpr In the <lase of 
those arttcles where the duty IS lugheetP-The 
articles on w luch the duttes are lughest, are those 
on whIch we chIefly maintain our exports, anel 
those on which they are lowest, are those on WhlOh 
we are mostly driven out. A very large propel'
tton of the goods that I send, pay 80 ]leT cent, an. 
upwards of duty, 10 gOlDg lOto the United State;' 

6796 Probably you would conclude from that, 
that the lDcrease of dutIes 18 not the cause, or the 
sole cause, of the d,mlDutlon ID our exports ?-1 do 
not thmk It has anythmg to do With the dlmlnutiOIl 
of our export. ~ 

6797 Mr. Acland.) Do YOll thmk that i, 
scleutrlic lOstructton IS requll'ed by the Englisl 
manufacturers sa an lDvestanent for the successfu 
prosecution of thell' businesses, It 18 desll'able tha 
the expense of that educatIon should be prOVIde' 
by the pubhc?-Yes. I thmk It is dcsITable be 
cause we want it very much, and If you caDDe 
get It except by the very slOW' process wluc 
voluntary educatIon would nnply, It 18 far bet3 
to get ,t m the other way, be81des, which, you c 
get It better. and there 18 also great JustIce In I 
bemg so pald for, because the whole State would 
be enormously benefited by the mcreased wealt~ 
wluch would l'eault from a small outlay in tha1 
dll'ecboD I beheve that through the dl88elDlnal 
tIon of sCientIfic mstruetwn the product of exISt 
ing taxes 'Would be mcreased by a much larll'eJ 
amount than the whole outlay for estabhsblDj 
Government s<lbools of SCIence In the lead:JU 
centres of mannfacture. 

6798 l'hen, do you thmk that the exp 
should be prOVided by mUDlClpai or local taxauOl 
or by nnpenal taxatIon, or by a comblD8tJOn ~ 
the two 1-1 thmk that If we had a general SYI 
tern of educatIon, we ought to get it p81d for b 
a comblD8tton of the two, but, for the presen 
'We mIgbt very well estabhsh Government echoo 
of lIClence m the chIef centres of manufactur, 
and pay them cuttrely out of the Consobdat( 
Fund. 
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Dr. GEORGE LLC;>YD, called in, and Examined. 

6799 Cha,rman 1 You are ~ Bachelor of Me~ 6815. Then you would have entirely separate 
dicIne of Oxford, I lIeheve 7-1 am classes or schools for teachIng sCIence. you would 

6800. And yO)u are also Doctor of MediCIne of not merely Include sa'ence In the course of gene-
Edmburgh ?-Yes. ral instructIon for the IXllddle classes ?-Yes; I 

6801. I beheve you do not practice mewcIne 1 thmk that In pubhc schools, for Instance, In 

-I do not. lUng Edward's School, sCience educatIon might 
6802. You are a glass manufacturer, and a be much more freely gIven than It 18 now, but 

member of the firm of Messrs Lloyd & Summer- that is only for young boys, m my former answer 
field, of BIrmlDgham, are you not ?-Yes I spoke of young men and adults, I thmk there 

6803. How many persons do you employ m should be mstItutIon, m whIch there should be 
that busmess?-Not a large number. professors of natural sCIence ptoVIded for them 

6804. Are you a manufacturer of f1mt glass? .As to the extent to whIqh It should be gIven to 
-Yes. boys at school, of course It should be more elemen-
; 6805 You have been requested by the Cham- tary and not of a profound nature, because of the 

ber of Commerce of BlrIDlDgham to give eVIdence early age at which they generally leave school. 
before thIs COmlXllttee?-Yes. 6816 So that you would have elementary 

6806. Mr. D,zonJ How long have you been sCIence teachIng m the primary schools for boys 
engaged lD manufacture m BlrIlUngham 1-S01ely up to the age of 13, and you would also have 
and responsIbly, about 15 or 16 years elementary sCIence teachmg In the mIddle class 

6807. Durmg that time, have you taken a very schools ?-Yes. 
great mterest In all educatIonal questions con- 6817. And then, in I).dd,tIon to that, you would 
nected With the town of Blrmmgham ?-I have. have sCience classes, or aeallege where the sClentlfic 
, 6808. Are you of opmlon that the foremen InstructIon should be completed?-Yes, where It 
and managers, and manUfacturers of BIrmingham, mIght be more fully completed SCience 18 
are suffictently well educated In the matter 01 SCl~ scarcely lDtelli~lble to chIldren undeI' 13 years 
ence?-I thmk they aTe very defiCient, genernlly. of age, even lD Its mIldest shape 

6809 Do you thmk there would be any ad- 6818. Would you recommend that the Govern~ 
vantage In glvmg sCientIfic mstructIon to workmg ment should asSISn In the formation and In the 
men ?-I do mamtenance of those schools where scientIfic 

6810. Are you aware whether they themselves educatIon IS to be completed ?-Yes, I thmk that 
have any deme fOrlt?-I thInk but httle at present. 18 very lDlportant, not only on account of the 

6811. Do you thInk theIr primary InstructIon aId which would be given, but Government 
IS suffiCIent to enable them to receive SCIentIfic superVlSlon I should thIiik most valuable 
lDstructIon ?-I do not 6819 To what extent do you thInk Govern-

6812 Do you thInk It would be adVIsable to ment aId mIght be gIven ?-In the first lDstance, 
to give them any elementary science InstructIon probably, m furDlShmg the necessary bUlldmgs, 
in the prImary schools ?-Certamly and lD the endowment of professorshIps, and 

6813. Are you satIsfied With the means that probably ni the expense of examInatIOns, and the 
eXIst at the {,resent tIme for SCIentIfic Instruc- pnzes which mIght be offered for successful 
tIon In BIrmIngham ?-I thmk the means lD students 
Blrmmgham at the present nme 18 very defec~ 6820 In additIon to the usual payment on 
tIve I thele IS uo lDstItutIon that I am acqUaInted results ?-Yes 
With that 18 suffiCiently well endowed to answer 6821. Is there any other suggestion tbat you 
that I would contemplate would wlsb to make to the Commlttee?-No-

6814 What system would you recommend for thmg strIkes me at present excel!t that, beSides 
givmg SCIentIfic mstrucnon to the mdustrlal the questIon of SCIentIfic lDformatlon among fore~ 
olasses, speakmg now both With regard to work~ men and managers, I would wISh the questIon 
lDg men and the foremen, and managers and to be apphed to manufacturers generally, be
masters ?-Your questIon IS comprehen81ve, and cause I thmk that manufacturers themselves 
lDcludes the sctentIfic mstructlOn apphcable to all are, for the most part, entIrely Ignorant of any~ 
classes who may deSIre It. I tlunk that a plan thmg hke SCIentIfic matters, and that Ignor~nce 
ought to be adopted, not of specmc edul)&tlon 18 felt by both the foremen and armana, and 
apphcable to one class, as d,stIngUlshed from consequently they do not see, and do not feel, the 
another, but that there should be mstltutIons for necesSIty or the deSirability of seekmg such mfor~ 
young men and adults, In wruch natural sCience matIon for themselves. Had the manufacturers 
should be taught generally, I thmk thel' should more of such mstructIon over and above· thOSE) 
be estabhshed wliere all apphcants mIght get whom tljey employ, It would have a very lDl
very cheaply, or altogether free, and from the portant mfluence on those under them 
best sources of sound sctentIfic lllStructIon, 6822. ChaIrman] You stated that you thought 
that 18 to say, from competent teachers and GOVErnment supervIsion of schools of sCience 
professors of science, purely sctentIfio mstru~ would be extremely valuable ?-Yes, I trunk so. 
tIon, not WIth the view of any apphcatIon of It 6823 You would deSire to see the lDstructIon 
to their own branch of trade or manufacture, or In sclence which had heen Qbtamed by chIldren 
what 18 called tecmllcal InstructIon, because I and boys, carned to a hIgher degree 1D supenor 
do not beheve lD the pOSSIbility of such lDstruo- schools ?-I should. 
tIon bemg usefl.l or successful lD any way, 6824 I understand from that that you would 
but that pure science should be well tanght, reqUlre the teachlDg m those schools to be of a 
so that all who de8ll'6 to have It mIght obtam very advanoed character?-Yes 
It. I do not beheve In a wfferent chemIstry 6825 Would you consldei It deSirable that 
bemg appheable to brewers or brassfounders, for there should be Government supervullon over 
Instanoe; SClence 18 exactly the same always, and sCience lllStructlon of the hlghest character m 
I thmk lt should be left to the appheants to thIs country, lD other words, that that lDstructIon 
dectde how they should use It. should be of a Government pattern, If I may use 

0.72. u u 3 thA 

Dr. 
G Lloy 
-'-
~5 Jon 

1868. 



Dr. 
G~rtl. 
16 Jill¥} 

1868. 

the expressIon ?-I am now contemplating It as it. 
is proposed to 1e offered m manufacturing towns. 
Probably yOID! queauon would.lIlelude the older 
UDlV8l'8ltIeii, wbere, L thtnk, the Goll&rl1l1lent suo
pernsion would be tmpropeL 

6826. But would It not be desirable that 
schools of SCIence should enet" w luch should be 
as high 111 range m thetr department as the 11111-
vet'sltaes are as scbools or hterature 1_ Yes. 

6827. Then to sucb sCIence schools would yon 
c011sIder It advlBable that Government supervisIon 
and control of the stuwes should be added 1-
Yes, everything, ex~t the older 11D1VersltIes. 

6828. Mr. Acland J What lB your reason for 
makIng that wstinctIon ?-The Jealousy wwch I 
know would eXlllt on the part of the Older umvell
sltIes, at anythmg hke mterference from Govern
ment, or anyone, except those belongmg to them
selve", 

6829 ConsIdermg th&t the older umver81ttes, 
Including the colleges, P088ess about half a mtlltOD 
of money, IS there any reason why the State 
sbould not take some cogmsance of the employ
ment of those funds '-1 am loolang at them 
merely as seate of learmng; the wsposal of the 
funds 18 another c0D8ld81ahon. 

6830. Cka,rman.] If It were stated. that 111 

Owens' College mManchester, wluchlBproba.bly 
the only advall.ced sClentt1ic school now m tbe pro
VInces, there 18 the same Jealousy of Governmellt 
interference, and that Government ald would be 
:refused, If coupled wIth Government mterfer
ence, would that statement surpme you 2 -
No 

6831. Mr Aaland.] DId 1 understand YOIl to 
say that you thought that m a place hke Owens' 
College, In the heat't of a mannfactunng d18trIet, 
at 1D. a sumlar college wbICh mIght be estabhs~ed 
at BIrmmgbam or elsewhere, you would conteDl"
plate the pOSSIbility that the students attending 
those colleges WIth a VIew to gomg mto practIcal 
busmess afterwards, should prosecute pure SCIence 
to the same extent 88 students almmg at profes
sorslups and fellowshIps m the older unIversItIes ? 
-I do 

6832 Then Y011 would contemplate theIr con
ttnwng theIr sClentt1ie studtes as students In eol
leges after they had gone mto bnsmess?-Yes, 
that there should be always mamtamed, If I may 
so say, a. fountaIn of pure sCIence In those 
places where all comers should find the very 
bl/lhest sCIence. and 1 twnk, were they so esta.
blished, there would be plenty of apphcante. 

6833 Yon are s'peakmg of' local colleges?~ 
Yea, lD ma:rlUfa.ctming toWIlll. 

1>834. You heard the a.nswer whIch Mr. Chance 
gave.t0 my questIon WIth regard to the recom
mendatIon of the Schools InqUIry CommIBBlon, 
that the older students m Kmg Edward'. School 
should be allowed to dtverge mto purely claBBIcal 
or mathematIcal, or SCIentIfic edueatlOn as tbey 
pleased Do you dlSSpprove of that recommen
aatlon ?-I qUIte approve of It 1 am a governor 
of the school, and I am only sorry I da nat agree 
WIth Mr Chance on that pomt. 

6835 Do you approve of the proposal to cbarge 
fees mstead of makmg the educatIon very cheap? 
-I trunk fees would be .deSIrable. 

6836 Lord Fred."d Ca17et1dl8h.] Have you 
found any practical mconveruellce as a mann~ 
fa.cturer, In competItIOn WIth foreIgn countrIes, 
from the want of SCIentific knowledge on the part 
of your workmen?-I have not found any 1Il

jurioua ~mpe~tton 1h.":t 1- could trace solely or 

683'Z. As a manufacturer, it would be more 
tmportaot to you to ha.ve one trlUlled foreman 
then many trlWIed artlSUls'-Y", 

6838. Do you thmk It> unportant that all :J'OII1" 
meDc ebould have smentt1ie trainIng ?-1 tluDk It 
IS deSIrable, although I do not SBa that It 'Would 
hIWe much Influence III improvmg thclIUUI malupu
!ators, but seemg before them the prospect of 
rlBmg fhet to be furemen. and then to be m8llters, 
1 thmk they ebould have the OppOrtnDlt,o of 
8CIenttlio trrunmg. 

6839. The greater part of the lDStruotlon gIVlflD 
m yourcoUege would be given byevemng cla.sses, 
1 presume 1-lt must be If It were for the work
m~ classes, but Ii. the opportunIty of getting 
thiS InstructIon were really offered to them, IWd, 
they felt the neceemty of getung It. they wouldj 
lind odd tImes m the day, Saturday afternoons., 
IIld the lIke, fur COIDlIlg tQ receIve It. I 

6840 Mr. POtDeU] Dtl> Ii understand. 1011 ~ 
say that you would not be unwilling flIJ plaoe 
endowed and other schools of thIS country under 
a central admmlBtratIoD 1-1 thtnk It would be , 
very great improvement if that were done • 

6841. Then your confidence In department~ 
management, and the readiness of departtnents 
adopt suggested tmpr0gemente, hemg sneh u 
lead you to thmk the effect of central 8upervl~IoD 
upon educatton would be useful, do YOIl thinill 
that the Government pace would be exactly th~ 
pace at wbich the promoters of SCIentIfic educatIOIi 
would deSIre to advance 1-1 0&.11. only answer fOIl 
myself', that 1 should like to see It trIed. 

6842" You have no feaII of the deadnesl 0/ 
routme, alld the hea.vy hand of centrahsatlOD? .... 
Ceriatruy not. : 

6843. Mr Acland.J You have been asked wbethel 
you desired to see tbe grammar schools of thi/ 
conntry placed under central authorIty, I Bu!'posl 
you are aware tbat the Schools Inquiry CoJ1i. 
miSSIon does not propose that they should bE 
placed under a central authorlo/, but under ; 
combmatIon of proVIDclal authonty, coupled wltl 
the InspectIOn and general sanction of a centra 
autbonty, now, whICh of those two plans do ym 
prefer 1-1 should prefer the central authonty 0 
the Government. 

6844. Mr. Ak'"OJ/d.l Have you con..:ulered wha 
effect on prImary educatIOn two Acts of Parhs 
ment plU!sed last se881on, the .. Labour Reltnla 
tIpn Act," and 14e "Factory Extension Act 
would have 1-At present our want of expenenc 
of their worIung makes It dIfficult to conJeotur 
what the effect would be, and m ml own case 
cannot Judge, beeause 1 have no children In m 
works under 13/ears of age, and not man 
young persons. am very anxious that thOi 
young persons, and those more lIl1IIIedtatel 
mterested tn the obJeet of the new legt&latIo 
should take advantaf:e of it, but 1 see Il relue 
Bnce to do eo, whICh anses pa.rtly from t1 
habIts of the trade, and partly from the want , 
mtellIgence of the younger persons, and also froJ 
the lamentable state of Ignorance eXIBung lD tbo, 
wIth whom they are asSOCIated, namely, the 01114 
OneB WIth whom they work 

6845. Mr. Acland.] Wauld you have III 
DbJectIon to state your reasons for thtnkmg tb 
provincIal co-operatlon ]n the management Of tl 
schools 111 hkely to be inexpedtent ?-1 <bd 11 
rIghtly conSIder the beanng qf the former qUI 
tIon IU reference to provmCtal author.ty, wluch 
thInk IS a WlSe eombmauoD WIth untral autL 
ntv and mspectwn. 
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6846 Chairman. J Y (Jl1 are l!. Manufacturer at 
'Birmingham ?-Yes, a manufacturer of button!! 
and dress ornaments 

6847 Were you until withm the last 12 months 
chaIrman of the Blrmmgham Chamber of Com
merce V-I was charrman four years. 

6848 I believe you took an actlve 'Part in 'the 
selectIOn of the articles whIch the Elrmmgham 
manufacturers exhIbIted m Pans In 1867 V-Yes. 

6849 You were also mstrumental In causmg 
workmen to be sent to ParIs for tbe Jl1lrpose 01 
makmg B report on the hardware exlublted there'" 
-I was 

6850 Mr D'3:on.] Yon have for a long tune 
been practically acqUaInted With the metal work
lUg trS.des In Blrmlngham'i'-For about 32 years 
, 6851 Is the number of workshops in BIrmmg
ham very large 1-1 estlmate the establishments 
In Blrmmgham, large and small, at somethmg like 
6,000 to 7,000 

6852 You would say, I suppose, that the ma
jority of those manufactures are worlong out SCl
enti1l.c problema of some kInd or other?-Yes, 
more o~ less, metal IS worked m nearly all of 
them, and, consequently, the pnnClples of metal
lurgy and chemistry would be 111 practlcal opera
tIon 

6853 Of the artlZans who work In thase InanU
factures, I presume ~ great many may be called 
small masters ?-Many of them are small masters, 
and are themselves at the same time pracheal 
workmen; a great many of iJhem have beeD. In the 
position of workmen, working for wages, and 
when they get into the pOSlnon of small masters 
they work at the bench themselves, and employ, 
perhaps, two men, and two or three boys or 
women 

6854 Probably, ID no town in the world Is 
there so slight a ddFerence between the lughet' 
artlZan and the small manufacturer as In BIT
lnmgham ?-1 thmk that IS so. 1 beheve wealth 
IS more generally dIfI'l1sed, and the workman 
Detter pata, and more easily attams the pOSlt1on 
of master m Bll'II1mgham than m other towns 

6855. Durmg the last 30 years, has II great 
advance been made m the Blrmmgham trades 1-
I am afraid thattn the ordlDary methods ofwork
ing metaIa and uSln~ chemicals, which afe neces
SlIry In workmg at the metallurgICal trades, they 
go on worlong now very much as they did at the 
beginnlDg of the 6entury. Of course, I must 
except such trades as " electro-plating," In which 
sCience has been very largely applIed, and 
whIch was not known at all 40 years ago; with 
that exceptton, however, the Bmnmgham arti
zane work pretty much as their fathers worked. 

6856. To what do you attrlbnte that want of 
improvement m the methuds of workIng ID the 
Btrmmgham trade ?-Generally to the want of 
appreCIation of the importance of sClentmc me
thods and to the defiCiency of educatIon gene
rally 

6857 To what do you attribute this want of 
educatlon among the armans of Blrmmgham?
The cause IS the same as It IS all over the country, 
we ho''1e not been suffiCIently alive to the nu
portaDCe of elementary or primal y educatIOn, and 
there has been almost entire indifference with re
SJlect to the necessity of anythmg like SClentifie 
education 

6858 Are de foremen, masters and manag-et'll 
072. 

in Birmingham, generaOy, an el!ucated class 1- .l Ii!~;' 
The smaller class of masters, 110. 1lfany of the ., ill 
lnen have become, comparatIvely, rICh in Bll"- ~5 Junl 
mmgham, without havmg received much educs>- 1868. 
fion orlgmaUy, the sons of the 'larger manufac-
turers liave generally received a better educatlofi, 
but not a very hl~h education, the foremell have 
bat more educatIOn, on the average, than the 
'Workmen. If they become slolful. they get iI. 
good position from thell' natural ability, and from 
their long practtce and steady apJ.>hcatton 

6859 Do you thInk that the Inlddle class gene-
1'ally In BlTmmgham are awakening to the fallt 
"'that a better education IS important to them ?-i 
have reason to beheve that tlieI are, anI! that for 
"two reasons, first, the competltlOn whIch they are 
'feehng on every hand, anll secondJ;y, the atten
bOil which 'has been dll'ected to this matter b:r 
'the press, haV1Ilg recently canvassed the manu
facturers of Bll'!llIn~ham, I have met with a gene'
ral expression of opmlon that lt will be necessal:j>" 
'for employers generally to he better educated, or 
'that we shall lose a stall larger portion of our 
trade. 

68110 Are lOU of opilllon that 1U Blrmlngham. 
any portJon 0 the trade has been lost at late?-.C. 
I have Il() doubt that several of the old trades 
have been lost in great part to Blrmmgham, 
and in further answer to a qupstlOn which was 
put to Mr Field, Birmmgham has very mueh 
l!ICl'eRSed "In cOllsequence of the lntrodnctlon 
of new trades, such as, fo'!' instance, that of 
Tocomottve 'tubes and the making of railway Car
riages, and the manufacture of telpgl'aph wires 
and telegraphiC instruments, and more especially 
the two great metallurgtcal trades of the towq. 
that of ~hlp sheathmg With compound metal, 
'Which was mtroduced by Mr Ml1l1tz, and that of 
electro-plattng, whIch has worked Ii complete re
volutIon in the trade, and probably gives employ
ment to 80 or 40 times the number of persona. 
who were engaged 30 years ago, but mauy of the 
older trades, such as the making of metal articles 
for the ornamentatIon of the person, as the steel 
ornaments for winch the great manufactory of 
Boulton & WaU, was so celebrated at the end 
of the last and the begmnmg of the present 
century, have very much dec 1m ed, and many 
other simuar trades are m the same position. 
Every day we are findmg competitloll come into 
vanous other arttcles, 1U wire, for instance, whIch 
was formerly conSidered the staple of Birming
ham, we are now mterfered WIth by the Belgian 
and French producers I heard the oth~ day 
that one of our largest buudmgs had been fitted 
up wl.th Delgtan gas-fittings, and that a Bll'mmg
ham contractor, II few months ago, procured the 
iron work for a Iar~e contract wluch he took in 
London from the Contment I may stat/l tliat 
our merchants and manufacturers are generally 
sufferlllg from foreIgn competahon, espeCially 1U 

those articles mto the manufacture or whICh hand' 
labour largely enters, or In whIch there is room 
for the display of much taste 

6861 Mr DIZon J Has there been any declme 
in any branches of your Own trade during the 
last few years ?-As to my own trade 1 must 
admit, but with great regret, that it has prohably 
snffered more than any trade in Btrmmgham; 
some 30 or 40 years ago, I beheve, we supplied 
nearly the whole of the world, including the U n,ted 

U U 4 States 
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• 
Mr. States of Amenca, and, I thmk, m Bmningham 

~ S. 11'"9"" we should find at the present moment that rune-
__ tenths of the articles S1D11lar to those which I 

gsJune manufacture, and winch are to be seen m the 
1868. shops, are of foreign producnon. 

6862. And do you attribute tlus decrea.se m 
your own trade, and in other trades m Bmnmg
ham, to the compelalaon of Conlanental nalaons ?
Yes; there IS one amcle llIIIDedlately connected 
with my own trade, namely, that of buckles for 
ladIes' girdles, WIth respect to wblch, I saw the 
other day a !tatement winch I thmk IS correct, 
to the effect that 200,0001. worth of those articles 
were produced m Paris m 1866, and a great part 
of them for England, that was at one ttme a 
speClahty of Blrmlngham, but I suppose our total 
productIOn for that year would not. have been 
more than 20,000 1 or 25,000 1 

6863. Cha.rman 1 Would the success of the 
compeution of the French manufacturers m that 
amcle arise from the superiorIty of the design, 
or from the cheapne.s of the amcle, or from any 
other Clause 1-French ulacles generally super
sede ours m faucy goods, on account of the supe
flor taste of the French, but we find that the 
Germans touch us on both grounds, they have 
~ood deSIgns and good worltmanshlp, but they 
beat us mamly where there IS much hand labour 

• employed 
6864. Mr Dl:&on) On accoullt of its cheap

nBSS ?-Maluly on account of Its cheapness, but 
we find that m many cases the Germans are 
!!letting ahead of us, for instance, m the produc
tion of dIfferent coloured metals, I am speakmg 
now mamly with regard to small articles 

6865 Are you of opmlon that the want of 
scientific knowledge IU B=ngham has at all 
inliuenced tins decrease m some of the trades of 
the town ?-I am of opmlon that It has to some 
extent 

6866. Is there a feeling now growmg up in 
Brrmmgham m favour of the encouragement of 
sCIentlfic educalaon 1-1 thlUk the feehng 18 very 
general among all classes now, hitherto, I am 

• sorry to say: that, though we have depended 
almost entirely on sCIence for ourpoBltlon, there 
has not been much appreciation of It, one of the 
most notable Illustrations which I could gtve, 
relates to KlUg Edward's Grammar School, It 18 
only lately that they are begmrung there to pay 
any attentIOn to the subJect of teaclung sCience. 
I find that lU the year 1864 they spent on 
chemIcal apparatus the sum of 101. 16 •• 7 d ; and 
that m the same year they spent lU connection 
With the crIcket ground, and the volunteer nfle 
corps for cadets, 120 1 I have reason to beheve 
that .he whole of the salaries prud to the SCIence 
teacliers m that year amounted to 601., or ahout 
two-thirds of one per cent. of the 8.I\Iount that 
"they spent on the Insbtutlon in New-street It 
IS fair to 8ay that more attentIon 18 now gtven to 
SCience, and I beheve' the salary of the science 
teacher has been r8Jsed to sometlnng hke 1201 , 
but the total amount spent last year for appa
ratus, to teach 620 boys was only IJI 188 , wblie 
the expenses connccted With the cncket ground 
were 89l ; thIs shows that the most educated 
men lU Bmnmgham, manufacturers and profes
SiOnal men who have been the governor. of that 
school, have not till thIs moment been properly 
ahve to the importance of teaclung SClenC8 to the 
SODS of the uuddle cla.sseo, and the future em
ployers of labour m Bmningham. 

6867 But seelUg that tlUs sCientific education 

is not gtven at Xmg Edward's School. why dl 
not the manufacturers of the town estabhsh and 
snpport InstitUtiOns that would give It ?-AB a 
manufacturer havmg risen from the posItion of a 
clerk or overlooker myself, I mud Bay that 
our energtes are necessanly dIrected to the 
success of our trade, and we have none to spare 
for lookmg after educational institutions; those 
who have to meet the mcrea.smg compelatlon m 
manufactures are not likely to give suffiCient 
attenlaon to a great public subject of thIs hnd. 
BeBldes tins, I may claun for tho manufacturers 
of Blrmmgham, that they subscrIbe to a large 
number of institutIons, and that, lD consequence 
of the rapid extensIOn of the town, they are more 
heavdy taxed for local purposes than aimost any 
other toWIl ln the kmgdom; so that I think the 
manufacturers have a f&!r excuse, seeing that III 
most cases they have not had the advantage of ~ 
first-rate educalaon, for not having established 
what they begm to feel IS absolutely neceBBW:1 
m the way of educattonallDslatutlons. t 

6868 Cha.rman.' Do you wish the Committee 
to understand that tne manufacturers of BlrmlDg
ham devote themselves exclUSively to busm6ssj 
and negleot other conSlderatlOns?-They haVE 
most of them sprun!\, from the rank. of thi 
workmg men, and It follows as a matter 0 

necesSIty that nearly all their energies are re 
qUlred to make thelf husmess successful; tha 
18 much more the case than m those large con 
cerns winch descend from fnther to SOD, and ar, 
accompaDled by a large capital accumulated II 
preVlollB generations. 

6869. Mr. D""on ] Do you thlDk that a feehnJ 
is growing amon~ the manufacturers of BII 
mmgham that SCientific educatlon is almost 
neeessity for the contmuance of {heir prosperity 
-I am sure that feelmg18 becoming very genera 

6870. In what way do you thnik that mstztQ 
tIons for sCienlalic education should be provlde 
for them?-My own feellDg IS, that they wlll 
only he made eifeclave by Government mterpo-
81t1on It appears to me to be pecuharly I 
matter whlCh the Gov~mment ml~ht take up 
either exchlSlvely or in conjunction With th, 
mUDlClpahty I beheve It IS not a matter a 
merely local Importance, and I tlunk I am JUs 
Ialied m saymg, that If the Government hav, 
Been the Importance of estabhshlDg such an 1"-1 
stttutlon as that of the School of Mmes 1~ 
J ennl'n-street, It is doubly necessary that BClen 
tJfic msbtutlons should be estabhslied m place 
hke Bmnmgham, winch eXist ouly by the aid cI 
science We say tbat If such an in8tztutll~J 
could be supported by the aid of I?nvate indt 
vldua.ls m Bmnm~ham, surely it mlght he sup'! 
ported hy the ala of pnvate mdiVldullls l~ 
London We thmk we have more claun on the 
Government for estabhslnng such an lnslatuttoD 
lD Blrmmgham than London had for the esta
bhshment of such a school m London. b 
addllaon to that, we feel that on the contin~n 
Governments have conSidered It to be their dut 
m many cases, either by themselves or m 
nectton With the municipahtles, to estabhsh soc 
msbtuttons, and we thmk It 18 not beyond th~ 
provmce of the Government m England to de 
a sinlllar work ' 

6871. Wauld you mean that the Governmen 
ought to pay the entire cost of the erectton a 
such sehooIs. or only Il pomon af it '1-That 1 

not Il matter whICh I have considered. but I fee 
that It IS JDcnmbent on the Government to tak, 

th, 
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the IDltlatlve, because we cannot walt tul w.e have 
a better system of general education. we may 
suffer very grea.tly before that ca.n be obtamcd; 
It wtlUldbe too late \\ hen we had lost .. large 
pomon of our trade To illustrate the natIonal 
lDlportanee ot the subject, and to gIve you. B. 

reason why the Government mIght take the sub
ject up, I may mentIOn the valae of .. aettep 
understandmg crt the laws of combustlon, whIck 
would tend to an enormou" savmg of coal. I 
have no doubt tltat If our engmemen and stokers 
generally understood those laws :betteP (and It 18 
not necessary to have had much prlmary educa
tIon m orUer to understand them), and there W1lll 

a proper "pphcatlon of 801entUio pl'lJllllpleS, from 
1,000 and 2,000 tona of _1 might be sa-veti m 
BirmIngham weekly. • 

6872 Snppose that lD one town the manufa.c
turers had come forward to mstltute SCleliWe 
schools, and that lD another town of equaJ.lIn
porlance no such efforts had been. made, would 
you advocate that the Government should confine 
Its Iud and management to the town wluch showed 
a dlsposltlon to establish. such schoole, or would 
you w18h the Government to take actloa m both 
those towns ?-In my opinIOn the .Government 
should take actlon wherevtW 1t 18 necessary, and 
accordmgto the eXigenCIes of the ease. 

687'l. Without any reference to what has been 
done 111 the localIty ?-I am not prepared to say 
that, m some towns the aggregatlQ.D. of wealth. 
mto a few hands IS so great that the InstJ.tuloons 
might he supported WIth comparatively htt1e <hf
firultr to what would be felt 111 a place like 
Bu'UUngham. where the wealth 18 very much 
more dJlfused, and lS not so great. 

6874. Do you not thmk that Y0D. kave rather 
uaderrated the anlount whICh has beell given iiI 
BlrmlDgham for sC1enWio mstructlon. have you 
taken Into account what has beeg. done by the 
MIdland Institute 1_I kave llOt attempted to 
give you a fair ldea of what. has been done lD 
Blrmmgbanl In the way of sClentwc lDstructlOn, 
what I gave the Commtttee was a kmd of apology 
for more not havmg he~n done, there are other 
schools besl(les tile MIdland Instltute, for In.
stance, there IS a Proprietary school, whICh has 
gIven muoh attentIOn to thts subJect. wlule, at the 
]j'ree Grammar School only six per eent. of the 
pupils are receivmg sClentlfio educatIon (and a fe ... 
years ago there were not more than fOUl per 
oent.), wlule, on the other hand, m the P.opn
etary School, somethmg hke 50 per cent. of 
the puplls are bemg tanght SCIence, where a few 
years ago there were only 20 per cent. '[hen 
there IS the MIdland Institute, w luch, as far as Its 
means have allowed, has done much towards 
glvmg S(}lance InstructIon III the evenm~s to the 
artlsan class, and to young men that have any 
lDchnatlon towards the study of sCIence. But 
takmg It. all put together. con81derlDg that we 
are a town so very much dependent on the SCl
ences of metallurgy and ehem18try~ therllluw (lOm
parabvely nothmg been done m th.e way of teachr 
IJlg our au bsans, or, m fact, OUl' manufacturers 

6875 CJ.aU'ma1/.] How loug has th.e Proprie
tary Schoolm Birmmghant heen estab.i.Jshed?
I thmk some 25 l'eara. 

6876. Do you know the number of pilpus ?-I 
thmk It 18 abou.t 120. a httle bme ago .t was 
ahout 100 

6877. That school IS self-aupportuiO', 18 rt 
not ?-1 thwk. It about pays Its expen~, but 
I do not tlunk It pays anytlung to lts shareholders. 

0.72. 

6878 At all events it 18 a. schooL wluch has .lIr 
Ull!eB from voluntary efforls 7-Yes. J.S. R'rlgA 

6879 Mp, Potter 1 It lS a high-class school, 18 --
it not l-Y ('8. i5 J ODe 

6880. Cha.rman.] A school for secondary edu~ i 868. 
cation ?-Wbolly. 

688r. :Up to what age would 11 boy remam 
at that, school?-To 18 or 20 years of age 1U a 
few eases, generally to. 15 OJ! 16. 

6882" SCIence IS now generally taught III that 
school, lS Ii not ?-l:!cIence 18 efficlently taught. 

6883. Is there any separatIon of the, depart
mente o£ SCIence and literature. I), 18 eCIellee 
taught to the boys who are recelV1Dg a htera.I!y 
educatlon ?-My OWll Bans were taughHhere, and 
I beheve tltat aLlence was taught 1U combmatloD 
Wlth l.terature. 

6884. Mr. Akroyd] Do you export IIny a ... 
ncles of your manufacture to the United States!1 
-Yes, hut a very much sma'Ilel' proportion than 

• formerly exportt·d. 
6885 Are YOll able to compete Buccessfall}j" 

wlth the AmerIcan manufacturers in your ar. 
tlcles ?-Only lD one o£ two arncles. fo;rmerly, 
however, the trade expertednearly all classes of the 
goods, wh1le now It lS eonfined to about two classes; 

68l!6. Some branches ef your manU£acture have 
been dlspla.eed by articles of AmerIcan pro
ductloll., have they?-They have been displaced 
by amcles ef theIr own productIOn, and stlll more 
eAtenslvely by artIcles of German productIOn, es
peclally from V,enna and Balmen. and alea by 
fancy products from France. 

6887. What advantages kas the Amencall1 
manufacturer over your firm. has he more ma.
chmery for pr<)duc1U~ the artIcles?-There IS 
not much maclunery lD my trade, he has the 
advantage of 305 pel' cent. duty, and 10 to 20 per 
cent. m the expenses, whlch IS a very conSIder
able advantage, he lS also nearer to the seat of pro
ductloa of tne raw materlal, for nlstanee, ilie 
pearl fisheries m the Bay of Panama, and ilie 
forests lD Central AmerICa which produce the 
vegetable I~Ory 

6888. You. thmk he has nl) particular adva. 
tagq 1U the mteillgeace or sClentmc cultlvatlon of 
hlS work people ?-I should say that the AmerIcan 
workmg men were, on ilie whole, more mtelhgent 
than our own, sometImes, when our wOlkpeople 
go there, they find occupation at hIgher wages, 
though not matenally lugher than what they would 
get In Blrmmgham. 

6889 One advantage wluch the German manu
facturer would have over you would probably 
conslst ill the lower rate of wages ?-No doubt, 
but also m the greater attentlon. whIch he has 
been able to give to perfecnon of colour m glass 
and metal. • 

6890 Do you employ allY young persons 
under 13 years of age ?-A eonelderable number, 

6891. Can yoo mform the Comnutfee what 
pl'lmary educatloll they are recelVIng unde!! the 
new Factory Act or the Labour Regulatlon Ac~? 
-In. Blrmmp:ham, generally, the effect has been 
to throw out of employ nearly all ilie (,hlldren 
whom the Act affects. I am of oplDlOa tltat there 
18 not more than one-tenth of them at present 
rece1vmg educatlon under the halt:-tune system; 
almost uruversally the maaufactllrers have dIS-

2
d the half-tune ehlldren I was much oF" 
to their enactment lD thell' present fol'roi. 

ehe!1D~ that they would not do gQOd. I have 
not l1J.sCharged the chlldren.m my OWD. manufac
tory, and I tIunk. I have aoout 15 th«e whe are 

X x. employed 
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Mr. employed And educated {Jnder the half-time sya-
J S. Wnght. tem. hi tbe same dIstrict wblLh contains 50,000 
-- persons of the artlslIB oloss, there are n(>t more 

g5la~ne tban 50 children employed and educated 88 half-
l • timers. In the town, I beheve tbAt wblle 2,000 

or 3,000 have been thrown out of employment, 
tbere nre not more than 200 or 250 who Are re
ceiving education under the half-tune system. 

6892. 1 suppose that, as trade has been rather 
dulllD Birmingham. there has been no d~fficulty 
m findlDg young persons above the age of 13 m 
8uffiCient numbers to do the work?-None; but 
the age fixed by the A.ct when children become 
young persons lS 10 years untlHstJuly tbls year 

6893. Where are those young persons of your 
own sent to school 1 - I formerly educated 
about 60 cblldren and young persons, but I bAve 
clos(d my scbool and the ohlldren are now bemg 
educated rn a nelgbbounng scbool. 

6894 May I ask' why you closed tbat scbool? 
-The main reason was that the children do not
care toremam or come back after 6 o'clock m the 
eveDlng 

6895 Clltnrman] Your school, then, was a 
nlgbt school ?-Yes, and we could not get tbem 
to come back after they bad onee left the place 

6896 Mr. Potter] Are you referrmg to the 
Labour Regulation Act, or tbe Factory Act 
ExtenSion 1-1n botb Acts there are educatIOnal 
clause~ I the only difference is, that under the 
Workshop Act the cluldren are compelled to go 
to scbool 10 bours lD tbe" eek, while under the 
Factory Act tbey attend 15 hours a week, but 
n.lmost universally under both Acts, the children 
are now dlscbarged. 

6897 Are you workmg under tbe Workshop 
Aet '-No, under the FactOries Act. 

6898 You referred to tbe number of small 
manufacturers in comparison With large manu
facturers who eXlst lD Blrmmgbam I tbat small 
class of manufacturers cannot of coune pay for 
s!llentific foremen 1 - They are theIr own fore
men, 

6899 I suppose one of the greatest benefits 
that could happen to Blrmingham would be the 
lDerease of large estabhshments ?-Havmg one of 
the largest mauufactones m the trade myself, I 
sbould not look upon it as an advantaO'e to 
change all the workshops mto large estatbsh
mente I thmk It would be inJUriOUS OU the wbole 
to tbe mdependence of the people, and the small 
manufacturers would probalily then bave to smk 
into the pos'tion of workmen. 

6900 Do you not thmk tbe cbange would be 
beneficial to the progress of sCIentJ.fic education? 
-No. It IS comparatively as lmportantto a man 
employmg SIX persons 10 a sbop, which he rents 
at 2B 8d a week, that Ius people should be able 
to colour his gold artJeles and to compound Ius 
metals properly. or to save what lS valUl'ble from 
the reSIduum, 88 It IS to the largest manufacturer. 

6901 Can you conceive It pOSSible, bowever, 
that the very small manufacturer should ever do 
so ?-Yes I the _aUer jeweller sends ms sweep
ings and the filmgs from bis bench to the refiner 
and gets 80 much per ounce for It. 

6902. But surely small manufacturers could 
never remunerate SClentJ1ic foremen as the large 
ones could ?-No; bUht is not the leSS1mportant 
to the small manufacturer to have scientific know
ledge; as a rule the small manufacturers are theu' 
own foremen. 

6903 But for economIC reasons the small 
manufacturer never could attain the smne _amount 

of heIR. from I!cienee in his business a8 the large 
one. could I,e l'-He could get the knowledge for 
himself, and It i~, parhnps. more lmpol tant te the 
master who employs only SIlt or 10 hande, than 
to B master who employs B larger number. 

6904. Suppose the whole emoluments of the 
small master should be A httle under 1001 a yeaI', 
how could I,e pay fot the education of hIS work. 
men or their children IB science ?-We hope that 
SCientific education Will be brougllt pretty nearly 
home to the dool's of such men at the cheapoBt 
pOSSIble rate, as it is on the Continent I that is 
what we are anlUOUS forI If you g'lVe us high 
SCientific training at a very hIgh cost, thll.t would 
not be of very much value to the mass 'Of the 
people il! Birmingham; we wIlnt s.eienbfio tram-
109 given to us at the smallest pOSSIble cost to the 
indiVidual, either through endowments, or the 
mUDlClpahtles, or the Government, or throngh 
all the three systems combined ' 

6905. 1!'rom extraneous sources, In fact?
From extraneous sources If not otherw18e attain .. 
able ,'I 

6906 Lord Fr,dmck Callendl8h] Do you 
know the details of the present system by which 
State D.ld IS rendered to scIence 011l88es 1-1 know 
a httle of it; there Rl e three or fonr teaohor8 In 
BlrmlUgham tbat receive State 8SSlsbmco I I 
thlUk the enlv InsotutIon that teaches sClcnce Jlj 

the eveDing to tbe artisan middle class received 
from the State last yen. 82 I. 

6907. Do you Wish to see nn entirely De~ 
system established, or arldltlol!s and lmprove. 
ments made ID the present systl'm 1-1 WIsh tc 
see such a system establ.shed as would really bE 
effectual for the purposa; I am sure tbe presenl 
sy..tem JS not efFectunl, and that It must be ver, 
largely extended If It IS to be 'Of mucb use to thl 
trade of tbe ('ountry I the asslstanoe that we gel 
in Birmingham 18 tbe merest tl'1lle, but I thlOlI: IV 
lS qUite as mucb as they get in Sheffield or Bny 
other hardware town. ' 

6908 Mr .Acland 1 Suppose It should appeaf 
that an endowment of 2,000 I a yenr, or _ome" 
such sum, were necessary lD order to estabhsh III 
sclenee college lD Bunnnghaml should you thmk ( 
It deSIrable tbat KIDg Edward's foundahon shouldl 
contribute to that sum ?-1 tblDk tbat It would 
be a very proper appropriatIOn of n part of thell'! 
income. j 

6909 Yon have taken great interest lD tlle 
afFwr8 of that institutIOn, have you not?-Yee.. 

6910 Have you paId conSiderable attention to 
the Report of the Scbools Inquiry Commission 
on that lIubJect?-Yes. 

1>911. Have you reason to tbink that It hll8 
been favourably received ID the town 'Of BIl'
mrngham ?-Very favourably. 

6912 Do yon approve of bavmg a science 
branch 1D the npper part 'Of that schooI1-De
cl(!edly, the only part of that Report which bae 
not been favourabfy recelved m BlI'mingham If 

that the CommlSSloners do not recommend an, 
pornon of the funds to be applied to more ele. 
mentary teachmg; generall, the inhabltJIDts ME 
lD faveur of some portion of It bemg applied tc 
elementary educatIOn 

6913. Is there any other means wlucb yot 
have DOt yet spoken 'Of, but "lueb yon thm1 
would be .of advantage for the pnrpoee {1 

SCIentific mstructwn ID .BlnIlIDgham ?-A8 far ., 
I can gl\.ther, I _hould say that we are generall> 
in favour .of havmg a museum on an efliclent anc 
comprebensIve scale. We think that would hl 

OJ 
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of great use, and we tlunk that If the Govern-" 
ment were to supply us with the latest and most 
approved sCientIfic lDstruments, and .end some of 
the ablest professors Ill! lecturers to stimulate our 
people, and If they would also employ some one 
111 eonnectlon WIth the metal trades to give lD
formation With regard to new dlSeovenes on tbe 
Contment and In illfferent parts of the world, 
that would he of the greatest possible use. 

6914. You thmk such lectures would very 
much help the tlade of BIrmingham ?-Yes f and 
not ollly that they would help the trade of Blr~ 
mmgham, but that they would be a national good. 
For lOstancc, if lin emlOent teacher, like Dr. 
Perey, were sent down to give a serles oflectUles 
on the laws of eombustIon, or on metallurgy 
generaJIy, we thmk It would be very useful. 

6915. But why should not the manufacturera 
supply that for themselves ?-I have given the 
Committee all the reasons I am able to gwe them 
aD that subject. I thmk that the B,rmmgham 
people have many clalms on the Government, 
and they are not, as a rule, rICh men 

6916. Heferrmg to a questIOn asked you by an 
Honourable Member not long ago, do you not 
thmk the fact, that you have sometlung like 7,000 
master. who must be their own foremen, very much 
strengthens the Case for tbe illffUSlOn of sClen
tJiic educatIon lD Blrmmgham among the lower 
and middle class p-"y es. I tlunk It would not 
be pOSSIble to mentIon anytlung whICh more 
strongly shows the Importance of the illffUSlOn of 
sClentlfio educatIon lD BlrmlDgham 

6917. You would say that sCIentific educatIon 
was more wanted where each man must be h,s 
own foreman than m an establIshment where 
theIll were, perhaps, 3,000 people employed, and 
a. large capltabst paId hiS own foremen P- I thmk 
so, obVlouslv the nch manufacturer IS better 
able to pay the teacher or the foreman 

6918 Mr AkrOJ/d] Do iOU not thlDk you 
could make your mght schoo avaIla.ble for even
m~ sCience classes, undel properly-cerLlfied 
sCience teachers? -The teacher t.hat I formerly 
employed was a certIficated teacher, but I do 
not thlDk that I eould at thiS moment find a 
Floperly-qualIfied sCience teacher • 

6919 AesumlDg that you could get one from 
the depal tment, do you not tlunk you would he 
able to do a good deal IU the way of sCIence 
education lD your evenlD/S class ?-I could do It 
for myself, but I want tile Government to do It 
for the town generally. It could be done by the 
manufaclurers themselves IU some cases; but as 
tbe establIshments are generally very small, It IS 
obVIOusly unposslble that It could be done IU the 
greater number of cases. 

6Q20. ChaIrman J You stated that your work
people were unwllhng, after they had left theIr 
work, to return IU the evenlD~ to receIve sCientIfic 
IDstruclIon 1-Yes, Bummgham covers a. great 
space. I heheve we gIve neally double the 
space to each mhabltant that is gIven mother 
great man ufacturmg towns, so that a large number 
Of our workpeople lIve a. conSlderable distance, 
and we cannot get cluldren and young persons to 
come bllck from their homes to attend ilie evenmg 
II11d mght school. . 

6921. But those young, people hemg unwlllin~ 
to return to the night SChool, wluch I suppose is 

IIIl ordroary elementary school. do JOu thmk 
they "ould be more willmO'to retUin In order to 
attend sCIence classes 1-We ha.ve had no SCIence 
teachlllg m my school. 

0.72. 

6922 But If there were sCIence teachmg In Mr-
your school, do you thmk they weuld be wIllmg J S IVrrg} 
to return IU order to attend sCIence classea?_ 
Prohably we should have a dliferent set of stl1_ 25 June 
dents In the evenlDO' classes, and in all prob"", 1868 
bllIty the POSltlOn. of the 8chool would be more 
convenIent to them, but we can easIly under~ 
stand that whea yu\1ng persons have been In the 
atInosphere of a manufactol'y all day they do not 
care about comme; back agrun to the schooL of the 
manufactory at Right. 

6923. Do you mean that your neIghbours would' 
attend rather than your own peol;'le, exclUSively 
10 the event 'of sCience classes belDg established 
there 1-1 should get, I thlDk, a dIfferent class of 
scholars my scholars wcre mmnly girlS, and I 
thmk If I establIshed sCIence schools I shouhl ge1l 
some employed IU my own factory and also young 
men from the nelghboUlhood 

6924 You thmk tIlat they would then return 
after they had left thmr work for the day?-I 
have no doubt that If I could find an effiCient 
teacher, and set up a sCIence school WIth proper 
appruatus, that a good deal of mterest would be 
taken 10 It, and a conSIderable amount of good 
eifected ' 

6925-6 There IS a good teacher at the Midland 
Instltnte, and good apparatus, IS thel e no1'
There is a very excellent teacher who was trame4-
IU the IDstltute itself, but there IS only mdIfferent 
apparatus That mstltute was establIshed fOl 
varIous objects, and they have not been able to 
approprIate suffiCient funds from those variOUS 
objects to the purpose of sCIence teachmg. 

6927 Do you thmk 1t 1S froI\l the defi~ 
Clency of the apparatus that the ImperfectIon of 
SCIence teachmg m great mea.ure arises m Bir. 
mmgham ?-Certamly not entlrelv, people have 
not been suffiCIently alive to the unportance of It , 
and there IS an additIonal cause, namely, the de
fiCIency of elementary educatIon, and It IS only 
recently that our manufacturers and workpeople 
have felt It IS absolutely neccssary for them to 
have SCIentIfic teachmg If they are to hold their 
POSItIOn. 

6928 Then the absence of SCIentIfic mstruc
tIOn would arIse m BIrmmgham rather from th,e 
want of mtelest lD It, than fiom any want of 
sympathy and encouragement on the part of the 
Government?-I tlunK It has arIsen from both 
causes, I tlunk If the Government themselves 
took more Interest In the matter, they would 
necessarily stimulate the workpeople and the 
manufacturers. 

6929 But lDasmuch as the Government make 
payments on results, whIch lD other towns amo~t 
to a very large sum, while 10 Blrmmgham they 
amount ouly to an lDappreCiable sum, does not 
that seeUl to show that the want of SCIentIfic 
educatIon IU BIrmmgham Rrlses rather from the 
fact that the manufacturers are not wlllmg to take 
advantage of It ?-I was not aware that the 
Government appropriated a large sum IU any 
town to sCIence teaclung, I am speakmg now 
eomparatlvely, and takmg Manchester Or Shef. 
field or Leeds, as far as I have seen, It IS a eom
paratIvely lDSlgmficant result wluch has been 
obtamed. 

693(1. Mr.Acland.] Do you tlunk that the es
tahhshment of a central college of scIence 1U 
Blrmmgham would he heneficlRI to the surrorind
mg dlStncts IU wluch hardware goods are made as 
well 88 to BlrmlDghlllutself?- I believe It would 

xx2 ~ 
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r.I r. be of the Lighest use; the facilities for reaching 
J S Wnght. Btrmmgbam from the hardware dIstrIcts of the 

-- neIghbourhood are grea.t; there bemg three lmea 
1I5 J"no ofrallway,aud I have no doubt large numberaof 

186M. people from South Stalfordolure would avaIl them
selves of such .. college If It eXISted m Bmnlng
ham. 

6931. But do you conlemplate that young men 
who came tel that college 'Would come m merely 
for IIl1 hour or two of mstructlOn, or that they 
would, by some arrangement of exhIbItions or 
otherwise, mIgrate for a few mouths tel Blrmmg
ham 10 order tel pursue their lItudleB '-I have no 
doubt that both classes of students would come to 
Its college. 

6932. (To Mr P.eW). Have you con'ldered 
the questIon which I have put to Mr. WnghtP 
- I t1unk such a eollege would be of great use for 
the wstrIcls of whIch Btrmmgbam 18 the centre. 
Blrmmgham Itself 18 chIefly a place of small hBndt
craft work, but it 18 the market, in fact, for about 
a mIlhon mhabltaots, we have one day In the 
week on whIch the Iron masters come m to sell 
their goods 10 our ma.rket, and the outlymg ws
trIcts are connected wlth us b,r almost a contmu· 
ouslme of gashght. If Bmnmgbam had such a 
&<.hool as we are contemplatmg, It would be a 
school for the whole of that large d,strict 

6933 Do you thmk the whole of that dIstrict 
would be mchned to contnbute towards the sup
port of a school P-I thmk they would be very 
glad to use It, and If the teachwg were effiCIent 
we should have a very great advantage in our 
midst. I thm& all the work of the Iron trade, 

lwluch has now left South Stafford.hlre, would 
have been preserved If we had had th,S scienttiic 
mstrItctlon. 

6934. ChaIrman.] Suppose such a school were 

devoted chIefly to the matructlon of young mell 
of from 17 to 111 and lIO yean of age, and tilat 
the lDstructlon were 80 eyetematlc and contlnuou. 
aa to req ulre them to relllde Dear the Bchool, do 
you tlnnk that the parents would more readily 
send their BODS to BlrIDln/dlam than to London 1 
-(M& '" ngllt.) Yes, unooubtedly. (Mr, held 1 
1 thmk if we can get a ~entlfio schcol of a suffi. 
clent ana With qwte effiCIent teachmg, tha. 
teachlIl6 would find Its way by Its own channela 
1Oto the whole of the netghbourhood. and get 10te 
what 18 called the black country; and, 110 doubt, 
10 one way or another. wo ahould get men whe 
would come from the Burroundmg wstrIota t~ 
such a school for a few hours in the day only, 
WIth the rat.lway communIcation, half on hour 01 
an hour's walk would bnng them 1o. I shoule! 
hke to add one word about the small manufac
turers, It 18 very natural and necessary, aa fSol 
aa we Clan see, aa to a very large part of the Btl' 
mtngham trade, thaht should be diffused thrllUg~ 
an unmense number of manufacturers. and If we 
can only get the sC1entdic lDstrItCtlon afforded, u 
such a school lIB I have spoken of, I tlunk It wI! 
find Its own way to those parts of the maDufao. 
turers themsel ges, where It IS most needed, j 

6935 Mr .deland] Do you thInk that wheJ 
public interest IS once aroused on tbls subject, II 
would be pOSSible to fOllad exlnbltlODe, e,!hel 
from PX181mg endowments or mUDlClpal Bourees 
enablmg perso1l8 to pay the expense of removm! 
.&om home to go to th18 college of sCIence P-( Mi 
Wrzght) Yes, but I th10k that IS not the mas 
deSlr&ble plan. I should prefer to take the lG 
strItction home to the people I should certalnl) 
prefer Diy own SODS htlmg taught m BlrmlDghan 
It/!el£. (Mr. F.eld.) I have not thought luffiolentl, 
on that questIon to gtve an anewer. 
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SIR CHARLES LANYON, a Member of the CommIttee, Examtned 

• 6936 Cha.rman J I BELIEVE you WIsh t" 
'hand In a Memorandum from the Chamber of 
Commerce at Mlddlesbrough ?-I do 

6937 W,ll you have the hndness to read liP 
-Yes It 1S a Memorandum on the want ~ 
meanS for aff.,rdmg Techmcal Educatlon to those 
-connected WIth the IndustrIes of Cleveland 
.. The suhJect of techmcal educatIon has engaged 
the careful attentIOn of the Mlddlesbrough 
Chamber of Commelce, and they therefore re
gard WIth much 8atI8facnon the appointment of 
a Select CommIttee on the motIon of Mr Samuel
SOD to InqUlre into thIS important 8ubJedt 
WhIlst admlttmg that the great want of the com· 
mumty at the present tIme IS such a system of 
prunary educatIon as sbould secure a ~ound ele
mentary educatIon for every ehdd, they beheve 
that It wIll be a work of tIme before such a social 
reform 18 brougbt about, and they therefore COIl

BIder It would be Iftgbly adVIsable for the Govern
ment to extend greatly the means hItherto adopted. 
for dlfi'Ulnng a knowledge of those branches of 
natlonal mdustry whIch are IntImately asSOCIated. 
WIth the manufactunn~ and oomme!.'OlalInterests 
of the country. The lI.'On d,s'tnct of .Cle'Veland 

• has nsen mto unportance WIth grea1l rapIdIty, 
the manufacture 'Of iron on l\, large seale having 
on1r commenced 15 years ago The locahty of 
whICh 1I1Iddlesbrough is now the pnnCIpal toWD. 
has become famous for the I,'roduotlon of pIg and 
fiGlshed Iron for the COllstrnc(i"n of ShiPS, engIneer
mg work, and mauy other secondarymRnufactu!res, 
the maJollty of whIch come WIthIn the range of 
foreIgn competItIon. It IS a matter of great un
portance that not 1>nly should a class of more 
lDtelh~ent workmen be traIned up, but that those 
occupymg more influenttal POSItIons In-connec
tIon WIth the local mdustrles should have the 
means "f obtrunmg llclentlfic knowledge The 
development of the nanonal resources of the 
d,str,ct '11"111 depend, to a large extent, upon the 
amount of sCIentIfio knowledge aV8Jlable 1D the 
100al1ty, but the recent growth of Cleveland as 
a manufacturmg and commarCIal centre bas not 
allowed of the estabh.lunent of seats of learmng 
or of educatIonal1D8tltutlons of an advanoed type 
at 1111 equal to the reqUIrements 'Of the rapldly
Increasing populatlon The Chamber consIder 
that the formatIon of a science sehool m the 
localIty would be produotIve of much. ultlmate 
benefit to ti,e mdustry of the dIstrICt; and they 
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-beheve that 'If lIberal <aSSIstance were g,veD by 
the 'Government the Jarge employers of l",bour 
m Cleveland 'Would readIly co-operate on the 
foundatIon of 8u(lh an InstItutIon They would 
recommend the establishment of an :on&tltutIO:ll 
where pi actlcal mstruotlOD m the followmg sub
Jects would be 0btamed. practlCal meohanics, 
mathematlcs, machme cQnstructloD, 'Ilav'gatlon, 
~bemIstry, metallurgy, geQlogy aBd !IIll",mg. 
drawmg Thl! 'eXIleuse of conductmg an esta
bhshment of thlS kInd would be altogether too 
lhe .. vy for the d,strict .1I8elf to bear, but If a 
moderate <gr .. nt from G0v<lmment could be ob
tamed towards the payment of the reqUISIte 
teachers, a,nd !ther.,l aBB'Istance cbuld be obtamed 
from the s .. me souroe towardd the ereotIon of II 
good laboratory, WIth the requlllllte fi~tJ,ngs, the 
ChMnber conSIder that a loeal SCIence school or 
college for Cleveland would be successfuL Th.. 
Ch.amber 18 'Well aware th .. t grants to RClenee 
teaclung <are at present made on resllllts; but 
they conslde!!' tha.t, m order to ens~ the confi
dence and <co-operatIOn of the cap,tal.sts of the 
dllltl'l.ot .. nell of the pubhc, ~t WIll be neoessary to 
appomt at least '0ne professor of eo !ugh class, who 
could scarcely be expecred to accept a remunera
tIon based entlrely or cruelly on such payments. 
They therefore deSlre tQ <lUbmlt these VIews to 
the Select C01Il1I11ttee on Tecb.mc .. l Education." 
Th,s IS SIgned "Jno Jones, Seoretary, MIddIes
brough Chamber of Commerce." Ialso produce 
Ii commuDlcatlon from Dr. Andrews, V,ce PreSI
dent 'Of Queen's College, Belfast, WIth regaId 
tQ SClence and art mstructlon m Ireland.. 

6938. Will you landly read that letter also?
"Queen's College, Belfast, 13th June 1868. 
My dear S,r Charles,-As YOlll have requested 
me to state my VIews on the subject of techmcaI 
educatlon, especially With refereDce to the wants 
of thlS localIty and the best means of supplymg 
them, I be~ to subllUt, for yeur own mformatlon 
and that 01 the Select CommIttee Oil SCIen tIfie 
Instruction, the foIlowlDg observatlons. The 
mdustrlal traInlDg of a populatIOn must be con
SIdered under two aspects, the first, the general 
lDlprovement of the adult worlong or artIsan 
class, the second, the edueatIOn of a number of' 
young men whe may afterwards be quahfied tQ 
fill responsIble SItuations in oonneotloo 'Wlth 
m&nufactures, and to apply theIr SCIentlfio how· 
ledge to the DDprovement of the processes m 
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common use. The lmprovement of the adult the retting }lool to tl,e last finish In the blea~h 
workman or artisan will he ehlefty etl'ected by green lS, as IS well known, the special in,lustry 
short courses of lectnres, carefully prepared and upon whIch the prosperity of thUl pRll of Ire
judICIously adapted to ilieir capacItIes, and lnnd mamly depends. It 18 fin old mdu$tl1 In 
evening clas.!es, m which those who have a tastf! thIs locallt}, anil lte hIStory cau be traced bllCk 
for lmprovement may remedy theIr defects of for upwards of 200 years; of late It haa rocelved 
educatIOn and augment thelF stock of knowledge. a remarkable extensIon not only absolutely, but 
Llbranes and nawng rooms Will be essential comparatIvely te the progress of tile same Ill' 
auxiliarIes. The mtelligent arhsan should also dustry In other countries. The hleaching of 
be encouraged to amuse himself with philo- hnen has been brought here to a high state of 
SOphlcullnstruments. The telescope, the micro- perfeotlon, aJld for purity of colour the hnen 
score, the air pump, the lnductJon machme, &c., of the north of Ireland IB probably unequalled. 
wI! furnish an exhaustless source of profit and The bleachmg processes Iia\e been the $1011' 
delight. But care must be taken not to push growth of time, IUld have received bttle Iud from 
iliese tlllngs too fast or too far. The workmg the dlr~ct applIcatIOn of modern sClenoe; but 
man IS fatigued at the end of a day of tOll, and great advantage has been derived from the use of 
Ius bodily frame calls for relaxation ratlter than new matenals, supplIed by the chemical mlluu, 
a renewal of labour. I cau speak from personal facturer, and the mechamcal arrangements of the 
experience on thIS pomt. For some years, I bleach-works have also been Improved. It II 
have delivered annually. wlilitn the walls of thIS difficult tn suggest a change where work, on tht 
college, a few lectures to ilie worlong classes on whole, IS done so well; but I am of opmlon thM the 
dIfferent branches of physllll>l and chemIcal methods of bleachlUg are susceptible of Improve. 
sCIence. TIckets of admissIon were carefully ment, and that It would be gread, to the advna. 
dIstrIbuted among the more mtellIgent opera.- tage of the bleacher to have a sclellhfi. foremll~ 
Dves of tlte town, and none others were or manager at the head of Ius worke. A. well.a~ 
admitted. Mter a struggle, wluch a~ one VIsed course of technIcal instrucl.J.on, parhoularll 
tIme deterred me from persevenng, t1us effort m general and techDical chemIStry, ought to bl 
for the Improvement of the workmg classe. the means of trlllnmg a lupenor ellIS! of suel 
may, I beheve, be regarded lUI entirely success- men I and, m the end, of Improvmg the stapll 
ful, and I hOJ,1e to be able to make arrange- trade of the wt.rJct. But m attemptIng to carr: 
mente which will secure Its permanence. I was so Into executIon II. scheme of thIS kmil, a difficult, 
fortunate thiS year as to obtam the co operatIon at once presents lteelf, which It will require bo~ 
of one of my colleagues (Dr. )Vyville Thomson), tmJe and patIence to overcome The foremel 
and next year I expect to be able to anhst the who conduct ilie bleachmg operations are usuall, 
serVICes of other members of the college The· men of httle edueatton, and receive a low rat 
attendance on the last course was, nit nearly as of wages. The manufactunof WIll, I I,ave n 
posSIble, commensurate WIth the number of tIckete doubt, lU the end find It to be for IllS advantag 
Issued (320), and at the request of the worlong to employ men of sCientIfic educatIOn, aJld to pa 
men, an adwl.J.onallecture was dehvered. WIth. hlgher salaries. But th,S change WIll be a wor 
out entenng Into more detaIl, I Will only further of tIme, and, meanwlule, the pllpll of the technic. 
remark that even th,s humble effort has only school, on the eX),ll'atlon of lilll stuwes, Will fin 
sncceeded after several years of qwet labour, and great di/nculty lU procunng employment at 1\ 
that to tms cll'cumstaJlce as much as to anythmg adequate rate of remuneratMIU. Belfast gn I 
else Its present favourable pOSItion IB due. The employment to a large number of !kllled m. 
elevation In Intelligence of the adult workmaJI ChlUllce In Its great foundnes and workshops. 
Wlll have an ,mportWlt and direct 111/1uence on has also extenSl\e manufactures of loap, artlnel 
the generallndustry of a country. It wIll have manures, &c.; but none of these present all. 
an mdIrect In/luence m the same dIrectIon from pecuhar f~tures requmng speCIal notice. .All 
the better tramlUg which the sons of the mtelh- effiCient technical school would doubtless, 111 
gent arIJBaJI will receive at the hands of a parent tune, be of essentIal use to them all, but I~ 
"ho has hImself learned to estImate at lte true orgaJllzabon must be very coml?lete, and Its )'u. 
pnce the value of knowledge -The trammg of a plls, even tf well educated, will for some timE 
supenor class of young men, who may be able not 1ind dIfficulty 1D procunng su,table employment 
only to supenntend effiCiently the existIng pro· I am of O'pIDIon tbat a more promISIng field eX1S~ 
ce88eS of manufacture, but to B'pply SCIentific nowhere In the U nlled KlDgdom for the establIsh 
knowledge to ilieIr unprovement, IB a subJect of ment of a good techDlcal school than the tow, 
ilie lughest moment to the whole natIon, mvolv- of Belfast. aJld I am also of opinIOn that such. 
mg as It does, to a large extent, ilie contInuance school ought to be connected With tlte Queen' 
m a prosperous state of the great natIonalmdus- College I agree Wlth Sir R. Rane, that two 
tries. But 1D proportion to the impoJotWlce of additIonal professors would be required to enabl 
ilie present movement would be the serIOUS con- It to be conducted w,ili efficiency; but I ell 
sequences, even of lts pamal faIlure, and I tIrely wssent from hIB proposal to mterfere WI~ 
deem It to be my duty dIstInctly to state that, the eXIStlUg arrangemente of the college. Fo 
m my op'Dlon, It will be a tllSk of uncommon manr years I Iinve been m the habIt • 
dtfficnlty to carry lt to a successful Issue. If admitting, by exammation, tbe most deservlDj 
permanent resulte be deSIred, and no others are students of my class as free working pupIl 
of any value, tmJe must he allowed for the new to the laboratory, and I have alway. re 
arrangements to be adapted to ilie wants of each garded thJS to he one of the best fea 
locahty, and to become ~enerally known; aJld tnres lU our edncatIonal arrangements. In sum 
above all, those spasmodic efforts, proceedmg mer a large class of mewCal students 0CCt 

from central authontIes, wmoh have of late ended pIes the laboratory, to whom I wve myself re~ 
80 often m lamentable failure, must be avoJded. Jar metmction m their practical work dunn 
In the dt~t, of whtch Belfast 18 the 1lentre, the .. whole course. In addItion to this instru< 
the /lax man~ture, from Its earlreat stage m tion they rece,ve also &Jd frommy_isiant, who 

mmse 
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hImself an accomphshed cheml.t. The laborl1-
tory of thIs college IS therefore fully occupIed at 
present, and If a chair ofTechmtal ChemIstry be 
founded, a new laboratO! y and lecture room 
would be :reqUIred, together with apphances for 
carryIng on the work ef mstrnctlon The I~tter 
condItIOn I consIder to be 80 Important that I 
should greatly prefer the appoIntment of one 
professor well fUlnIshed, wIth the means of per
formmg efficiently hIS work, rather than of two 
professors madequately IJrovlded. I remam, 
yours very faIthfully, TllJmas Andrew. To SIr 
Charles Lanyon, M P." 

6939 You also produce an estImate of the 
cost of sCIentIfic educatIon from Owens' College, 
and a letter flOm the Rev T. A Southwood, of 
Cheltenham, gxVIng an 0 bstract of what IS beIng 
done there, and the cost of a secondary sCIence 
school ?-I do 

6940 WIll yon kmdly read them ?-I WIll 
Mr Roscoe wrItes m these terms .1 Owens' 
College/ Manchester, 24th June 1868. B, 
Samuelson, E@q , M P, ChaIrman of CommIttee 
on SCIentIfic InstructIon. Dear SIr,-I beg to 
hand to you hereWIth a statement drawn out by 
me in accordance WIth Mr Acland's WIsh, of the 
probable annual cost of mamtammg a first-class 
science college for 200 students, not mcludIng 
the prIme cost of bUIldIngs, museums, stock of 
apparatus, &c-lst. Endolvment of five sCIence 
professorshIps at 5001 per annum each ~ 1. MI1-
thematIcs, 2. PhYSICS, 3 ChemIstry; 4 BIO
logICal SCIence, 5 Engmeenng sCIence (The 
exact nature of these two last chaIrs to be deCIded 
by the reqUIrements of the dlstnct )=2,5001 
2nd. Departmental asSIstance for experImental 
sCIences 1 PhysIcs' salmied asSIstant, 1501 ; 
expenses of pUlchase of apparatus, workmg ex
penses of laboratory, servant, &0 ,2501. 2 Che
mlstr!: two salaned asSIstants, 3001 ; expenses of 
workmg large laboratory for, say 100 students, 
purchase of al!paratus, servants, &c, 4001 3. 
BIology. ASSIstant steward and specImens for 
museum, 300 1. 4 Engmeerm~ ass .. tant, 
drawmg master, purchase of modelS, 250 I = 
1,6501. 3rd. General workmg expenses RegIS
trar or secretary, 250 I ; office expenses, 1001 ; 
lIbrary fund, 1501 = 500 1 Total endowment, 
4,650 I Add to thIS the mcome from students, 
say 200 at 101 = 2,000 I, to be dlVlded J?artlJ 
amongst the professor~, and the other portion to 
defmy worklDg expenses or mcrease the teachmg 
staff. Hence the eStImated cost of mstructIon 
WIll be about 33 1 per head I remam, dear SIr, 
faIthfully yours, Henry E Roscoe" The com
mumcamon flOm the Rev. Mr Southwood I WIll 
al.o I'ead: "Cheltenham, lst June 1868 Dear 
8'1',-1 have great pleasure in answerlDg your 
mqu1l'les respectIng the course of teachIng, &c 
followed m the milItary and CIVIl department of 
the Cheltenham College. The speOlal teachlD'" 
does not oommence untIl the ordInary subJeots 01: 

a good general educatIon ha.ve beell pretty well 
studIed These subjects are LatlD, EnglIsh 
grammar, -readmg, hIstory, geography, French, 
arIthmetIc, algebra, Euclid, and elementary 
drawmg The speCIal COurse commences about, 
the age of 15, then LatlD IS dropped, unless In: 
a few exceptIonal cases, and the studIes are con
fined to mathematICs, French drawmg (sclentlfio 
and free-hand). phYSICal SCIence, and Enghsh By 
the tIme the pupIl reaches 18, he has made con
SIderable progress lU mathematIos (such as would 
enable an undergladuate at CambrIdge to obtam 
a wrangler's degree) Drawml\" conslstmg of 
free-hand, perspective, geometrIcal (mcludmg 
plans, sectIons, and projectIons of mIlItary works, 
or macbmery) PhYSIcal sCIence (mcludlDg 
chemistry,heat,electrIClty,andgeology) .Enghsh· 
conslStmg of ~rammar, compOSItion, and lttera
ture StirveYlDg 10 Its dIfFerent branches IS xu,.. 
cluded under the head of mathematIcs The tIme 
occupIed 10 pasSIng throu~h the speCIal classes IS 
from three to four years The tUItIOn fees amollnt 
to 28 I annually, and the average yearly expense 
for books, mnthematlcal mstruments, drawmg 
materIals, and. chemIcals IS ahout 8 1, maklng a 
total of 36 1. The cost of erectm~ abuildIng. 
complete m ail Its parts, furmshmg It thoroughly 
for 300 puplis, would be about 12,000 1 , and a. 
school of thIS magmtudecan be effiCIently worked 
for about 25 1. a head, and leave a. suffiCIent margm 
for casualties You ask If I thmk It deSIrable, and 
see any way to make the course of mstructIon 
m the mIlItary and CIVIl department of the 
college more specIal, I scarcely thmk-1.t would be 
deSIrable to do so. Let 11S conSIder what oun 
preseJ!t system does It makes the pupli a good 
mathematICIan, and competent to apply hIS 
theoretIcal knowledge to practIcal purposes, makes 
hIm a good draftsman, a.nd gxves lum a knowledge 
of ~eolov, chelDlstry, heat, and ~lectrlclty, and 
to these IS added the Enghsh subjects of hIStory, 
geography, grammar, and compOSItIon, whIch 
though, perhaps, not regarded so much of a. specIal 
character as the other subjects, must have theIr 
due proportIon of attentIOn lU any well-consIdered 
system of 1nstI uetlon I have gIven our specIal 
tramIng here much conSIderatIon WIth reference 
to the Wlutworth scholarslups, and I beheve It 
would answer AdmIrably for the WhItworth 
candIdates, by addIng to the mstructIon m 
chemIcal SCIence and d,mllushmg, m the same 
proportIon, the study of EnglIsh. The cost of 
workmg a. school of thIS mngmtude and character 
would be about 5,000 1. , sundrIes, taxes, repaIrs, 
1Osurance, &c, 450 1; mterest on 1,200 1 at 4 ! 
per cent 540 I =5,990 1 To meet thIS, 300 pupIls 
at 251, 7,500 1 ; or 250, 6,250 1 W!th the 3uO 
pupils, allowmg for an occasIonal dImmutIon m 
the numher, a suffiCIent margxn IS furnIShed m 
the fee of"25 1 I remam, dear SIr, yours very 
fruthfully, Tkos. A. Soutkwood." 

Mil R CALVERT CLARKAM, oalled m; and EXB1ll1lled. 

6941 Chairman 1 YOl1areaChemlcalMannger 
at Walker, on the 'l'yne ?-I am. 

6942 I belIeve, also, you are a Fellow of the 
London Chemical Soclety?-Yes. 

6943. And honorary seoretary of the Newcastle 
LIterary and Plnlosophloal SOClety?-Yes. 

6944 You have been requested to give en-
0.72. 

dence on behalf of the Newcastle Chamber of 
Commerce?-Yes, and the LIterary and Plulo
sophlcal SOCIety of Newcastle. 

6945. You have paid much attentIon to the 
educatIon of the wor~&: classes, have you not, 
for the last 10 years?-.t es, for many years. 

6946 You know what is beIng aone, not only 
in Newcastle and at Walker, but also m the 
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smaller manufactunug tOWIUI Oil the Ty ..... do yau 
not7-Ido. 

6947. ADd on the Wear aleo 1-Yea.. 
6948. Have you prepared &by statement eho .... -

ing the number of cluldren that are at preeent 
ID the elementary schools m the d,stnctr-yes. 
I have endeavoured 1» dra .... up a paper, wblch 
I will su bmlt to the CommIttee. The populattoll 
Dll~t be considered to \>e about 230,000; cal
cul&tmg the inhabItants 011 both banks of the 
river, fram Tynemonth to N eweaetle. and I 
include ..u the elementary schools, hoth Ge>
vernment schoola and. others. The number oC 
scholars at the schoole, cluefly conneeted with 
the hlrge works, Dught be taken at about 
10,000. 

6949. Those are schools connected mth large 
manufactunng estabhehments?--Yel!. At lOme 
of those schools only do they recelve any 8elentme 
eci.ucatton. 

69'>0. And tRat number cloes not IneInde the 
whole of the BCheols; it does DOt melude panab. 
ar village sehoole ?--Ne, nor the pnvete schoole. 

6951. It does not represent the wl10le number 
of children at school In the Wstnct ?-No. 

6952.. You speak of those schools as represent
Jug the Jnstru.cttoD glven where the prepnetorll of 
works take an JutQreet JD the edueatJollr of thell" 
workpeople?-Yes, enetly In some of those 
schools 8Clentdie educatIon IS rp:veD. In connee
tton WIth nearly all the chenncal warks of th&t 
wstJ'lct, of wIneh there aPe some very elltenlllVe 
ones, the number ef pupds who reeelve a good 
8ClenlJfie educalJon, clueBy chemIcal edueattoll In 

the hlboratone& OOIllleeted w.th those works. 
DlJght be taken at about 50; that lII, as fair aa I 
can ascertam the facti!. 

6953. Ie there anythmg more'that yon. wlJUld 
WISh to &tate about the elementary schools m your 
wstrrot?>--I mlghhefer espeCIally te the school 
III wluch I am myselfmterested at Walker. At 
that elementary aehool there 1& .. system of what 
lBAy he called eomp*lsery educaboa earned out. 
thatJS to say,the wQl'kmen employeGlIll theche~ 
cal works and thell'on works ( the number of whom 
mlgb be takea at about 2,000 men) are obhged 
to pay 2 d pe" week to\\ ards those schoole. 

6954. Mr PowelL) Whethermarned oumgle? 
-Yes, whether manted ar IllIlgle. Each boy 
paye a penny. For tlns 2 d. a workman may send 
any number of children tIl&t he may have, the 
boya and mngle meB attend the evemng eehool 
wltheut 8».1 further ch~e. TIns 2 d. a week ia 
smnCI<mt to ra1l!e a fund. In ordmary tImes to pay 
for: the expenses of the S<'hool and to carry out a 
very good system ef educatJ.on. 

6955 U"zrmtm.] Do the propnetors of the 
works make any eont.rmut1eB towards the maw.te
JUUI<le of the school In adchlJon to that fund 
which 1- have mentioned?--They m'llke up the 
loss, u there J8 any.. m ordmaxy ttme.. there IS 

scarcely any, hIat vear there was a loss of 150L 
6956 The .. umber of workmen employed hIst 

year was not so large as It Usually JS 1-No; the 
school Jtself cost ahold 2,000 I. 

6957. The bwldJng and fittmgs?-Yes, in those 
schools ed1lcal.1on J& glveJl to upwards. of 600 
childres. boya and gttlS, and the evemng schools 
coDSlst "f aIlout 80 Ol" 100 grown.-np persona.. 

6958. Ie ""d feCelft<i from the Comuuttee of 
Counml 91 \he day schools and evemug schools ? 
-It 111 r_ved at those schools £or boys" bot l10t 
for glrls. 

An"n 'T'"1.._'_ •• ftM f .... airla?-It WIIIr JWt 

thought advisable to put both boys and gltU on 
the same system. We tned both plan .. one under 
the Government, and one not under the Govern
ment. 

6960. Is the prls' school mspected or not ?-It 
is not lDI!Pected. by. ao .. ernment inspector l 1t 
JS lDI!pected pnvately. 

6961 Doe. the nigh. school receive Govern
ment &Id ?>--To alOJDe eJltent; mecbanu:al draw-
mg is taught. • 

6902. la adwtlO1l to that elementary lnstruc
tlon, you have _eJlce clast!ee whll:1\. receIve Illol 
from tbe Sclenoe and Art Department at South 
Kensmgton,. have yon not1-We have 

6963. What are th08e el_? - They have 
been m aperatiou only elmuted bme, unce about 
1865; what I 8ay of lbose must apply onl:y to 
that tmJe. The numhl!'l' of workniel1 (ooleBy 
workmen of the hetter class) who attend thOSE 
sCIence and art chlsses may be eonmdered about 
40, dunng the WlBter months; they reeene 
edncatrou m ehemlStry, eJJgmeenng, and lila. 
OOlUUcal drawmg. Those are the only el"""e~ 11,' 

present. 
6964 Have those ~ns geBernn,. receIVe< 

a suffiCleDt educatlon m a pnmary school to b. 
ab4e 1» a1' .. 1 theDJSelvee of the evenJD~ olasses, 0 
do they receive suhsequent mstructl0U 1D ele 
mentary subJecta 18 the Bight school before the. 
attead the sCleoce classe81-Many of them atten. 
\he nIght school as well as the sClenee classes. 

696d. And some ef theIJI, I snppose, would no 
be qualdied to attend th.,. ecience Ol88lle8 uol, 
1hey had recetved mstrucilOBlI1 the nIght achool 
-No 

6966. I soppose eXJll1lJlJ&tlonlt m connect .. :> 
mth South Kensmgtoa have been held JD you 
amenee classes P-Yee. 

6967. What has been the result of those el 
ammatlOuS P-The result on the whole hat! bee 
pretty sattsfactory. Some of the students rt 

celved pnzee; but we fiJld • difficulty 1D th6 
respect 1V1th regard to the h'l!:her clasa of fort 
mea.. In that ease, although tbeyattended that 
classeslretty regularly, they receIved no pnze 
wluck eol18lder had a very bad effeet on thm 
and chBCouraged them from attendlDg the ehlssea 

6968 Y Olll comnder that a smoill pnze, even 
worth oJlly 2 •• or 3. , weuld have been t.reasuN 
by them aa a mark of appnnral?--Y e&; Ruden 
are allowed to make .. elwlCO of mathematIcal .. 
strnmeJlts, books, er money, fol' pnzea. 

6969. The effect would have been very cheap 
baught at the expense to the country of beeto~ 
ing these pnzes ?-Yea; those are a elase 9 

werkpeeple wham It IS very lIDportant .. encot> 
age to go to the sCIence elaa!e.e,. especJall y w. 
regard to chemical warks, b_..u tbe ope'" 
ttons that are earned on reqntre a eertam amoO!. 
of lClentmc skill.. Many of those fareman It 
Celve good wages, to iIle amount of 100 I. ,: 
130 L "year, and we have really a nght to 6' 
pect that they should possess some bttJe knO'! 
ledge of the operatlOuS whIch they are condu. 
mg. , 

6970. Yon ihink If the conntry Ul to pay t 
the mstructwl1 of the w6l'kmen, OJ' of the foren"" 
that. In an econmmcal pon .. of lIIeW, the ~esutJ 
of payJDg fer the lDI!troctJon or tbe foreml' 
would be greater than the FeIIulta of paytng i 
the mstrnctJon of the tl'orkmen?-Yes, it '" 
much more importaDt matter t& educate the fo~ 
men; bat the foremen ehoo1d pay • certain f'4 
portioa ef the espe_ themselVIl8 ' 

,,"0"71 ,,\Y 
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6971. You thmk that I~ 18 a mistake, if there 108. the BeSi!lon; that 18 to say, a non-meJllber 
;S to be any State contnbutlou at all to the cost may get a lecture ticket for 108. The number 
of science education, that It should be confined to of members m the institutlon altogether 18 abont 
workmen. and not gtven also to foremen 1-1 1,500. 10 addttlOn to those lectures. we .... e now 
thmk It is a great mIStake. gettmg up a system of classes. WIth exanunatioDS; 

G972. The nabon r'ould get more value for In- tins is quite a new matter, SO that I cannot say 
strucbon gtven to foremen, than for instructJon very much about it. but at present the number 
gtven to workmen ?-Yes. of namllil attached to the l18t 18 about 100. 

6973. Who WlI8 the master of your science 6995. Are the elasses already m operationP-
school ?-Mr. GUlesthorpe, a certJficated master. No, we .... e merely orgamsmg them at present. 

6974. Can you state what Ins traming has 6996. By whom 18 the mstrncbon proposed to 
• been ?-He has had a pretty good scientific edu- be gtven m those claases'1-It is J.!rop<l!led to be 
; cahon. he is qmte capable of teaching chennstry. gtven, if po!!I!lble, by local scientific men. We 
, and other sclenttfic matters. have already had offers of voluntary help, in the 

6975. How 18 he remunerated ?-He 18 remn- shape of mstruction, for nearly every department 
I nerated from the resulta of the eJUmllDlltion of the of those classes; that is by way of experiment; 
I pupIls. ' if the result 18 found to be sattsfactory, we should. 
I 6976. Does he receive any other remuneration? of course, ~e teachers, and pay them for 
, -He receIVes no other remunerabon. theIr labour, chargmg a small fee to every 

6977. Do you recollect what amouut he has atudent. 
receIved upon results ?-No; I know I~ 18 very 6997. You have several eminent scientific men 
small, and so small, that he was dtsconraged very at Newcastle, have you not?-Xes. 
much from proceedmg farther. 6998. Mr. Pattm80n is a chemist of very COD-

6978. But stJll thuse classes are continued?- siderable ability?-Yes. 
Yes. 6999. And some of your engmeers are suffici-

6979. That teacher has some other ooenpatlon, entIy edncated m SCIence to be able to give 
of course 1-Yes, he 18 an analybcal eltemist. instruction in the theory of their profeSSIOn 1-

6980. Does he gtve lIIStructlon in any mnWar Yes. There is a general destre au the part of 
school elsewhere ?-He does not; he has an in- eltemical manufacturers that SCIentific educabon 
come mdependent of the schools-altogether. should be extended; hut np to tins time the 

6981. Are there any other SCIence schools means have not beeu organised for doing it; and 
m YOltr nrughbourhood beyond your own? - we are very defiCIent m infurmatlon WIth regard 
There was a school connected wllh the New- to the best plan for adopbon 
castle Mechamcs' Institute, but I am not sure 7000. 10 the large chelDlcal works you have 
whether that 18 stillm c;peratlon. laboratories, I suppose 1-Yes; in all the large 

6982 Is there any other?-There 18 another chelDlcal works on the Tyne we have labora--
at Gateshead. tories. 

69'13 Is that a large school ?-It 18 domg 7001. And in those laboratorIes puptls are 
pretty well recelved1-Yes. 

6984. How long has it been in operation 7- 7002. I suppose the instruction gtven in those 
It has been m operabon two or three years. laboratories is practical instruction in the pro-

6985. Is there a SClence school in North or ceases wluch may be earned on in the respecb.ve 
South Slueld.P-No. chemtcal manufactories 7-Yes. it 18 so to a large 

6986. At Sunderland is there a science scltool? exteut. 
-I am uot sure, but I thmk there is not. 7003. No general theoretJcal instruclion in 

6987. Is there suelt a scltool at Blyth or chemistry is given in those laboratones 7-
Morpeth ?-I thmk not. No. 

6988. As far as you know, there is no seience 7004. From what class are the pupils who 
school in Northumberland except the scltool at attend those laboratones generally drawn?
lValker. at the present tIme ?-Jnst so. They generally come from what may be called 

6989. W,th the exception of Walker and the better cJasses, well-to-do tradespeople, and 
Gateshead, there 18, 10 fact, no SCIence scltool on others; m some cases we have the SODS of work
the TyneP-Noue that I know of, butIamnot men, who make, generally speaking. &8 good 
speakmg of 80elt lIIStltul.lOll8 as the mining elte1Ul8ts as the other clssses. 
insbtute. 7005. Do you l'8Ce1ve premiums with any 

6990. You have at Newcastle an institute uf of those puptls ?-No, we pomtively declme 
lDlnmg engtneermg. have you noH-Yes. to do 80, they are generally bound. for five 

6991. IS there any SCIence echool in conneo- years, and they recelve a very small remtmera-
t10n WIth that lusbtute ?-None. tlon. 

699J. You have a Iuterary and Philosophical 7006. Does that apply to pnpils of every grade? 
SoCIety at Newcastle?-Yes. -To pupIls of every grade. 
• 6993. Is there any systemabC science instruo- 7007. Is that the general practice in the elta-

tion gtven 10 that SOCIety ?-The SOCIety devotes mical works on the Tyne ?-Yes, generally; but 
about 400 L a year towards SCIentIfic and other in some cases PremIums are paul. 
lectures, about half uf those lectures, or per- 7008. It is not the rule, however, that pre
haps rather more. are <>f a scientIfic character, miums are pald?-No, illS not the rule; but we 
and after they are dehvered the lectures are have, in addttion, two SCIentIfic laboratories in 
pnnted and etrculated among the members, and Newcastle where premIUms are paid. 
lD tbat way they fOnD to some extent a useful 7009. Laboratories conducted by SCIentific 
means of SClentlfio education eltemista, where premiums are pa\\l 1-Yes. 

6994. Are thOl!e lectures sold to the puhhc?- 7010. Iu the lsboratones of the manufactories 
No, they are not sold to the pubhc, they are only on the Tyne, what do you suppose would be the 
CIrCulated among the members; but the pubhc total Dumber uf apprentIces 7- Abol:t 50. ' 
are ~tted to the lectures, on the payment uf 7011. That is to say. exelUQve of the appren-
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flees in the laboratories of the l!Cientific chemists? 
-Yes, }Ust so In eonnection wrth the College 
crt MedlCine, I should 8rry, they hRTe about 8~ 
P'lpl1e studymg eheunstry 

7012. Those are medtcal students, 1'suppose' 
-Yes. 

7013. In yO'l1l' own laborat&:ry at Walker, how 
m8llY apprentices have you? - We have five 
young melt. 

7014. Do those young men. after their ap
prentIceship is CODlpleteil, readily find employ
ment either mth YOIl or WIth other people 7-
Yes, I eould gIve two instaneelr where, after 
leB.vm.g the Walker Worb, the yonllllj men ~ot 
SItuatIOns as 8Ilb-ma.nagere at pretty faIr SItlsnes, 
saT 15M B year, to commence with 

'ltH5. 1 suppose they are apprenticed to the' 
elleDl'ical depru:tments of the works ?-Yes, only 
to the chemIcal departments. 

7016. That IS to ,ay, to the scientIfic and pmc
tica.f departments, bnt they do noti leam the bllSl
ness of the office ?--Just so 

7011. Bllt they learn the entire course of 
the practice lD the worb ?-GeneralIy- they do: 
tlot always, but they art\' confined to the laDora
~rT' 

7018 Is eac:tl one confined to- a special depsrt
meut?-.N"o 

'lOI&- He ha& the ron of the entire lal\orator:r 
:/Il'actice of' the works?-Yes, he goes into the 
works if he wisl\es 

7020. 80' that he wouM receil'e' a knowledge 
of the opetauons carned on in the works?-
Yes ' 

1021. He would learn wha.t goes on in: the 
1\'Orb, e:zcept as to the financial department?
Yes 
- , 7022' Whst do you produce' at Wal'ker ?-The 
manufacture earned on at Walker cont!l8ts chtefly 
of Boda, bl'eaehing p"",d'er, and. aeldS. 

7023. And aTe the other mtmOlfactones on the 
Tyue of a sitm1ar character?-Y es 

7004. Felhng 18 very similar, 18 it not ,
Y\lS 

J, '700'5:, Are' you awmoe how Tllf1Ilf! pupils are in
fIt1'I1cted in the two sclenufie ht,l\oratones of NeW'
ca/jt!e 1-1 8111 not sure, but I should say perhaps 
25 

7026'. Wha1l becomes of those young men si'ter 
tftey lean those labc;ratones?-They are almosti 
aPway. drafted' off mto the vanon!!" chemical worb 
of the distncfr. 

7027. Do1!l\.eyreceive a preparaftory educatiOll' 
lD the sclentlfic laboratories before they euter tile 
laboratories o£ the chemical worK!!", or 18 the one 
Asnhstitutefor1lheother?-Asarule1lltey go first 
te t&e two scientJ.6c laberatones, where they pay 
fur 1Jheir $CJentific ed.ucatIon, and after they have 
been there a certam number of years, they gen&
rally get some- .i1tnatTGJ1' in- connection· wrt.h the 
chemical works of the di.tnet.. 

7028 That is to say, If they have gonethrough 
one of those scientific laboretones they all once' 
receIve a salary msteBlf of a mere nonunal' pay" 
meat, as they would otherwise do ?-Yes. 

7029. Speakmg from your own eX\'eriencre, 
would you set a greater value on a pupIl of one 
of thOB(! BClentlfic laboratones, or on a pupil who 
had gone through an Al'prenuceship in the labo
ratQry of some chemroal works?-I would give 
the preference to a student who had ~ Ius in
formatIon at clienncal worb; but that 1& no doubt 
A matter of' opinIon. 

'1030. And probably YOIl would prefer one-wao 

had gone througft both Iaboratmiea7-I certainly 
wourd 

'1031 On the whole, do you _Sider that by 
means of these 8Clentifie laboratorIes and tlllf 
laboratories of the chemical 'Works, the need. (1( 
the district with regard to chemical instrlrotion 
are fullr 81Ipplled 1-By no melms. ' 

7032 Then where doea the de&lency arise' 
-I thmk '"' ought to have a much better system 
of education 1D counection WIth ORI" foremen r 
0111" foremen are gettmg good lVIIges, and they 

• lt1'e many of them extremely deficient I 8nd 
I tlrink that, either by the development crt the 
!$outh KensmJrt,on system, or by 80metbtng of 
that loud in wruch grlll!te' were allowed by the 
Government, we mIght find the meaDe crt en~ 
rawn~ the attendance of that clJl,8s of men to( 

sclentlfic lDBtructton, 118 well '" of the better 
classes • I 

7033 Your foremen being denved from y01U' 
workpeople?-Yeor. 

7034. And consequently they h&ve not had the 
opportumty of becoming mstrncted in 81thel' of 
th08e two kmdlr of laboratonea of whiclt we have 
been speakmgP-Just so. ' , 

7035. At what mme of the day wonldf yon proo 
pose 8hat that iustrnetrDtt should be gIVen t& 
fOl'emen 1-In most cases In the nenmg, hut 
in mey C1I.8ea 1<1i Dught be done m the day tame. 
I 8111 m fawu'!' (jf keepmg thel!\! SCIence 01_11' 
0JreI!' during the day , 

'703&. DO' you thmk: theBe peopI.- would ~ 
able to attend. dunng the uny t-1n Bome case. 
they woul~ because we 'have mgllt foremen as 
well a/j day foremen. 

7031, You have two shIfts of lI1en?-J uat aCl. 
7038 And the men who have been m thE 

mgh1t shift, after havmg restsd, would be .hlE 
to attend school dunng the day for an hour CIJ 
two-?-l'hey would be able to attend school u 
the af1Jern<'lon of the day. ' 

'705"9 I tlunk you stated thltfl yOJl gave' in 
structlon lD cheDllStry 111 ytmr mght I!ChO<'lI1'
Tea. \.\ 

7040 Doew not that meet the wall'!. of Whi~ I 
you han' spoken ?-No. We have found -th 
greatest pOSSIble dIfficulty in getting teaehlll'B' 
talte the trouble to atted the classes;, the rem , 
tIIlTlifuon is exceeOllmgly 8IIIalI, and a thorough! i 
well-educated ehenllsil will not take tlle troub j 

to teach tholre clasees for the money; the dl~ 
etrlty q>pears to me' to be lD the practice qf ~ 
d'epartIment in only paYIng on reeults; ani If 
gnm were yen fflr attendance 118 well BIf 

SuIts, I ihmf It would be a great tmprovemen 
l du not see wh ... , whll'D under the ordinary G 
vernment iitapectron of elementary schoole, th. 
ati1Iendllnce JJI paId for; rt should not all!o be pBl

J
' d 

for lD scIence educatron. 
'1041 But you would not expect attendence 

be p""d for, unless some results eenld be shown) 
-Certaluly not. 

7042'. Yon thml that the payment shonl 
be- bllSed' Jomtly on attemdance and U8t11tBJ 
Yea. exactly the same as with the ordmary 11'1 
mentary schools. 

7043 Yon thmk that in relatloll to _ener 
schools, the"" is the same reasen fot' grantlD~ 
payments on attendance 118 there 18 for grantin~ 
payments on attenWmce in 8Opport of the ardi 
nary elemeutary schools ?-1 C4nnot _ why thl 
Government .hould obJect to extend a pnnmpl 
which i& already adtnltted. j 

'1044. EIther both are' nght or both are wrong! -y,. 
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-Yea. Aa far 118 funde are co.w)et:Ded for ~uch 
educatlon, I thIJ1k it would be very lDIpol'tlwtt 
BuppoaWg U1anufllOturers li,seDated In any way, 
that the workmen shovld do thell' part, and how 
the expense could be met, would be .. matter for 
serwus oonlllderation. I am very much m mvoU1 
of a compulsory rate on workmen, and If. a com.
ru1eory rate were le'l'1ed upon the mallufaaturers, 
It would be a questlOn whether the manufllOturerl! 
could not l'eIIOUp themselves a little from the 
workme,.. 

7045. You meal! that th4 manufacturers should 
be rated for the p'urp08e, IIlld that they should be 
allowed to metrlbute 110 portlon of the sum they 
paid ratellbly IIUlOng th4 workmen on the ~es 
thi'Y recelved 1.....I tI»nk that would be qlllte 
fair. 

7046 How do you thmk the rat!! should pe 
leVied on the manufllCturers ?-Thu.t would be a 
very lihffioul t questIon, no doubt. 

7047 Have you a local bOllol'd at W~tlr? ..... 
Yes. 

7048 Do you thmk that If' a rate m IIld of elf!
D).sntB4'y eduoatlon, 0)1 SCUlllllil educatlol1o were 
proposed to the ratepayere of W ~er, that It 
would. be sanctIon!!d l~I lUll afrllld aot;. I tlunk 
if li was poSSible tAt e¥tend the rate to thllse who 
got the benefit of J.t., 80me of the dUliQulty; would 
be got over. 

7049. You would rather propose th&t the manu
factur~ra should Join and makll the rate 01\ th/lm
'Belvea 1_1£ .t Will! practIclible, I should i, but ;I 
&m afrmd that It would not be p1'llOtIcable, 

7050. But If' tho.t is not prllCilllo.ble, can you 
!magma any muwClpaJ. or Governm~nt plan wmch 
would be more hkely to succeed?- Tile question 
of a. }lubUe ratmg hili beell ofte!l. Q180ussed at the 
meetmge of the L,terary aad Pblloaophroal Sq
oiety, and I have not helU'd anytbmg 8md ~amst 
It; but I am afrmd that If' It were practioally 
Uled there would be a dIfficulty. 1 have thought 
tho.t If' the manufacturers were allowed lJl SOlll/l 
<way to recoup themselve~ for the tl!.x bJ taJtmg 
the workmen, you might get ovel' lhtl dt:fliculty, 

'1051 You wo\1ld separate tlua nom thll other 
rates, and make It a rale ap~hcable ouly to 
panufacmree, would you P-No, 1 do not see why 
faaome1'8 should not pay th4 ts.x, because the solmQls 
would be open to all classee. 

706», In facil you would haVt) tbe ratmg on 
the panebP-Yee. 
, ?01l3. I thmk you have stated th4t yOUl' literary 
and phl1osopllioal mstltllt10ns have frequently 
oODSldered the queetloli\, and that they are nQt 
averse to ratmg l-N 0, they are In favoWi' of It. 

7054. Do you tIunk they would beJ&il' speClmeus 
'<If the ratepaye1'll generally?-! &m not sure 
about that. 

7055. Mr Powelll You 8uggested a system of 
mtmg for the eatabbsbment of SClenoo schools, 
but unall» whOM management would you place 
those rate supported schools ?-They would 
undoubtedly have to he. to some extent under the 
local board of the dIstr1ct where the rates w_ 
made. 

701l6. Dc)' you cOJl8lder that the popular mmd 
18 8e fap advanood UI1 those dtstrlCts thu.t a. rate 
for education upon the ratepayers generally could 
be leVied, and that effiCient sohool .. would thence 
1ll'18e hIt would be e¥tremely dUlicult to answer 
suob a ~neral qllestlon, a great many of the rate
paye1'll would no doubt o~eot to It but we have 
been endea~ourmg among ourselves to get better 
mformatlon m OOlUleetlon With the fllOlhtIes wmch 

07:1 

Government already hold out fOJ; SCIentific educa
tion. The ChaIrman of thIS COIDIDlttee bas been 
kInd enough to gtve me an introductIon to the 
Jlecretary at South Kensington, and we propose 
to go there ana endeavour to mduca BOme one to 
come down to Newcastle, andgtve us some general 
wormatlon upon the subject. 

70iS7. Before comlIl1.ttmg yourselves to the pre
,(\lS6 system you would hke to adopt, yor;. would 
probably feel It neceesa.ry to be sure of your 
ground, and m pa.rtlcu1a.r that the schools you 
suggest would be effiClent?-Yes, among manu
iacturers there IS a general feelmg that these 
thmgs should be done by mdtVldual effort, that 
IS already done to some extent, for manlIf'acturel's 
plan and estabhsh schools as we see, and take an 
.lllterestla them 

7058. Schoole mdependently of South Kensmg
ton ?~ln most cases It 18 so, hut It 1lI both ways 

7059., Would you thtnk that such a system of 
voluntary action, elther mth or W1thOUt South 
Kensmgton, w,ould be more likely to commend 
itself t%pular feeung ill the d1strlct than a 
system 0 l'ated schools ?-I am afraId It would, 
though I am myself m favour of ratmg. In con
nection WIth. lhe higher clasees of educatIOn, ~t 
has been suggested that the fees of the U nlVerBlty 
ofDurha.m might be better apphed than they are at 
preseut. I am not able now to go mto the tiFes 
connected With the mcome of the UlllvEtrljltyof 
Durham, but 1 should be very happy to forward 
the Committee. the statIstics lf they wJShed lit. 

7060. ,Is there not some school ior min.ing or 
.sc16ntIfic educatlon in COl1llectlon WIth the U Di
ve.slty of Durham ?-No, It 1S 1O,erely in connec
tlon With the College of Mewcme. the sClentIfic 
t!d.ueata.Qn at Durham. IS very denc16ut mdeild. 

7061 At what age do the eluldren leave your 
p1'lUlllry echoQl ?-At vanous IIoges. I should say, 
a.t. 13 or 14, and some of them younger.. 

1062. I pre@ID.e a large proportIon would 
leave school at 8Jl earlier age than that l~No, 
not now Weare not allowed to employ boys 
llllder 13 years, of age 

'7063. And you find that th8l1' genexal educa
tlon 18 so far advanced before they leave school, 
that they are able to reOOlV6 some. elementary 
lKllentIfie knowledge E~ Yea. m many «:aBel!. 

7064. In suell a. number of ~ases .. that ;YQU 
tbmk they nught f&il'ly be considered 10. deaJ.mg 
With thiS questlon ?-I thmk so 

~065. AasWlUJlg that. your school contamed 
300 boys, cauldyou give me roughly the Dumber 
who you think would be fit after leaVIng school 
to receIve elelIlentarY, 8Clentmc.. knowledge Z
Pe.haps 50. or a.llttle wore. 

7066. I thtnk you comp1&llled that pru.es were 
not given to sQme of the students" on the ground 
of thell' bemg 01 too mgh a cla.ss. of' SOCIety ~
Yee., < 

7067 , Is It not the csse that certIficates to that 
effect:. are m such metancel given In substitutIon 
for pnzed-Yes, but that bas not the same 
effect m encouragmg them. 

7068. Do you thmk 1t would be a heavy draw 
upon the hberahty of a wealthy chem1calmanufa.c
turer to g'lVe prIZes from .lila own reSQUl'ces?
No. not at. all, but the general feeling of the 
manufacturers 18 tble, that as soon a.s they have 
found the school, and put the power of gettmg 
the educatloo mOO the hands of the workmen, 
the workmen should do the rest for themselves , 
that, I eay, IS the general feeling, and I thmk It 
is a very proper one The sphools that I am now 
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refernng to were at one tIme carried on npon 
what may be called the voluntary system; that 18 
to say, that each child paid 3 d. a week; the 
schools were very badly attended mdeed, the 
mst thmg the parent seemed to thmk of was the 
saving of 8 d. a week on the education of Jus 
child, but as socn as each workman was taxed 
2 d. a week for the educat!.on of hIS cWd, the 
school was filled I thmk a compulsory rate 18 
the proper way for gettmg these people edu
cated. 

7069. Does that feelmg, that rl' the schools 
are once estabhshed they should suport them
selves, anse from anv failure of the lIberallIU
pulse after Its first action, or from the convlct!.on 
that rl' people are in receipt of good wages they 
are able to mamt8ln their own schools ?-I be
heve what has very much led to that feelmg of 
late years IS the mdependent posltlon wormen 
have taken WIth regard to strikes, and so on, 
they have declared themselves to be mdependent 
of the maeters, and I know that the feehng 
wruch I have now spoken of eX18f;s. 

7070. You trunk those unhappy movements 
in the nature of strikes have dlmiDlshed the 
sympathy which preVIously eXlSted between the 
m¥ter and the workmen 1-1 beheve so, to a 
large extent; and, of course, an mcrease of educ8." 
tlon, both elementary and SCIentific, would be 
the means, In a degree, of cementlng the two 
interests. 

70'11. Are the schools you have mentloned 
under the management of maeters, or under the 
management of a commIttee 1-Under the ma.-

• nagement of a committee, not m connectlon With 
the workmen. 

70'12 No profit IS ever made out of those 
schools, I suppose ?-N one. 

7073. (Jha.rman 1 Not only do the pup1Is not 
recelve pnzes, but the te8.Gher is not PBJd on re
sults In the case of persons who earn wages 
wruch make them hable to the mcome tax 1-J nat 
so 

7074 Mr M'Lagan.l In statmg that you 
propose to have a late lor the support of t1iese 
schools for sC1entlfio mstructloD. you mentIon, 
that you would rate farmers as well ae manufac
turers, becanse farmers as well as manufacturers 
would benefit by the schools ~-Yes; and I do 
not see how you conld separate one class from 
another In makmg such a tax 

707 5. Will you pomt out how agricultlmsts 
would be benefited by the establlslmient of such 
sehools as you are now descnbmg ?-We all 
know very well that agricultlmsts are now 
takmg an mterest m sC1entlfic questlons, theIr 
sons and the cluldren of theIr workpeople reqmre 
sClentlfic educatIon almost lUI much ae the sons 
of manufacturers 

7076 As you approve of a gener&! rate for 
the support of science schools, I presume you 
wonld also approve of havmg a general rate for 
the support of elementary schools ?-Yes; one 
would follow from the other. 

7077 It IS your opmlOn then, that there shonld 
be a general rate for the support of elementary 
schools throughout the country ?-I did not gIve 
that as my oplUlon, but I srud that Ult was poe-
8lble to make a rate 80 that the workmen'shonld 
pay a portion of 1t, I beheve manufacturers 
would agree to It, but that they would not con
Sider themselves bound to pay for the educatIOn 
of the workpeople, unless the workpeople dld 
somethmg for themselves. 

7078. You thmk that school. should be 1lU1l
ported partlaJly by a rate?-Yes. 

7079. Elementary as well as solentdio schools? 
-Yes , I 

7080 Mr. AArogd.l Have ,oti many ehtldren t 
workmgm your estabLshment under the age of 
13?- Ve few. 

7081. T£.at is, the only portion of the chodren 
you employ, who would come at a future period I 
under the proVISIons of the Factory Extensiobsl 
Act ,_ Yes, we have had them exammed already. 

7082. For what hours do your scholars attend 
your day schocl ?-From nme to twelve iu the 
mOrDlng, and two to four In the afternocn I' 

7083. They attend school dunng the whole of 
that tlme, do they ?--Yes, and those who areJ 
employed lU work dunng the day attend the 
eveRlng school. , 

7084 At what age do th08s chIldren in you" 
establishment nsually go towork?-They usuallt 
go at about 12, or 18. J I 

7085. Do any of them go later than 15 ?-Not' 
very many. !' ' 

7086. Had you any dtlliculty in gettmg t 
school rate from your workpeopllt, many of who 
would of course have no clllldren ?-We had a 
first a very great ddnculty, but we were qw 
detennmed, and now they have &eqUlesced. 

7087. How long have you had that regnlatlo 
in force ?-Flve years. 

7088. And after five years' experience of the 
workmg of It, you tIunk your people are 8atlsfied 
with 1t?-QUlte. 

7089. At any other estabhshlnent lU the neJgh
bourhood IS there the same regulation? -Yes, 
Sir Wlllianl Armstrong has taken It up, and I 
believe WIth very advantageous r"sults, but he 
has extended It; he charges 8 d., lUstead of 2d., 
and that mcludes attendance at the MechaDlcs' 
InstItute. 

7090. Before those cluldren are allowed to g 
to theIr work m your e$tabhshment have you an 
exammat!.on of them In readmg and wntlDg? 
Yes, we have a partlal examinahon, hut we 
not make It a standard WIth regard to theIr gom 
to work. 

7091. Then I suppose 80mB of them are ve 
imperfectly edncated when they leave your schOO 
and go to work?-Yes. 

7092 And rl' the cost of theIr education wer ' 
to come out of a rate, It would make very htj 
dlfference with regard to the knowledge the 
possessed unless there were an exammatJon, 
suppose 7-1 am afrald that If the jayme 
came out of a rate, the children wonl not lIP 
at school Unless the parents are obilged fa 
pay, they do not send their cluldren to school at 
an. 1 

7093. Then, lU fact, payment ont of a r~ 
would not Becure any more effiCIent edacatlo 
than 18 now gIven them 1-1 am afraid It would b 
worse. 

7094. Suppose an Act of Parilament w 
lipassed, ena.ctmg that no chud above 13 years 
age should go to work on full tlme unless he q 
preVIously passed an eX&llllDatlOn With respect t. 
competency lU elementary educatwn. would nO 
such an enactJ.nent as that guarantee a "nllicle~ 
amount of elementary educatton to those chlldreJ 
and yonng persons ?-I t1unk such aD eDact;Je 
would be very benefictalmdeed. • 

7095 Do you not thmk It would act beneficutJ 
In stlmuiatlllg the employers and parents of 
cluIdren to exert themselves to secure a sullide. 

amon, 
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amount of education for the young people before 
they reached the age of 13 ?---I thInk It would 
have the effect of makmg the parent IUBISt upon 
the chud attendmg to his studIes 

7096. Would It not stimulate em{'loyers to 
prome schools, and asSISt the parents m that re~ 
spect?-Y es, I thmk so 

7097. And would not the burden of educatIon 
be m that case more eqwtably placed upon the 
shouldels of the parents, and the employers 1_ 
Yes I I beheve that m many oases the feehng 
among the employers IS that they can do some
thmg towards the educatIon of the chudren, but 
that the workmen who are thAtr parents should 
do theIr part, If we patd for the chIldren to go 
to school, r am air1l.ld they would not go 

7098 And, moreover, the prmClple would be a 
sound one, that of makml> the parent prmtarIly 
responSible for the education of the young people, 
aud the employer secondarIly responsIble? -, 
Yes 

7099. Ther~ would then be no eomplatnt on 
the part of the smgle men, that they were taxed 
to prOVIde educatIOn for those In whom they were 
not mterested ?-No. 

7100. You were laymg some shesa on the 
SCIentific educatIon of foremen, do you select' 
your foremen from the more mtelhgent portion 
Of your young men ?-Yes 

7101 Do you select a good many of yourfore-l 
men from the apprentIces?-Yes; we pIck out 
the best boys from the schools toOl 

'1102 If you eould place sClentIfic educatIon' 
'Wlthm the reach of the more mtelhgent portIon 
<of your workmg men, you would be addmg to 
the number of persons from ,whom you could 
select your foremen 1-Yes. 

7103 Do you thmk that would have a whole-< 
some etreot on the progress of educatIon m your 
estabhshment generally?-It would 

7104. You receive Government support for 
your day school, do younot?-Yes 

7105. And you have, moreover, the advautage 
of Government mspectlon ?-Yes 

7106 Do you not thmk that mspectIon IS an 
immense advantage, mdependently of the pecu
nI&.lOY &.ld ?-An unmense advantage ' 

7107. Therefor.e, in advocattng Government 
IIld for these day schools and evemng classes, 
you do so not merely WIth reference to the money 
gl'ants, but WIth reference to the advantage of 
Gov~rnment InspeotIon P-Yes; I am very much 
in favoll~ of Government Inspection. 

7108 Chairman] Perhaps you will kmdly 
state why you do not have Government mspec
tlOn for the gIrls' school ?-Weare very fortunate 
ill havlllg 1U Newcastle a lady,:MIss - RIchard
son, who 18 a most effiCIent person in conneotIon 
WIth schools, and she takes so much Interest m 
our 8chools, that as she objected on prmCIple to 
Government InspectIon, we have left the matter 
entIrely m her hands. 

7109. It 18 an exceptIonal case ?-Yes. _ 
7110. HIt were not for the presence in New

castle of that lady who mterests herself m your 
schools, and I>,ves such valuable aSSIstance, you 
would be anXIOUS to have Government mspectlon 
for your gIrl.?-Yes. • 

711 1 Mr Bazlpy] Does thts lady test the 
progress of the chIldren 1-Yes. 

7112 Mr A.kroyd] You are aware that the 
Departlnent of ..sCIence and Art have done much 
to raIse the standard of educatIOn In thIS country 
generally?-Yes. 

7 Ll3. WIthout such IIld, do you thtnk It would, 
have been pOSSIble for manufacturers to combme 
among themselves, and prOVIde masters, aud do. 
much for the progt:ess of SCIentIfic educatIon 1_ 
It IS pOSSible, but I fear they would not do It. 

7114. They would cOUBlder It unfatr that they 
should have to educate, not ouly thetr workpeople 
but the commumty at large ?-Yes. Weare very 
fortWlate m havmg Str :wtlhnm Armstrong, who 
takes an act! ve part m such matters, and there 
are others who do the same, but not'lnany 

7115. So that WIthout Government IUd, and 
Government lUBpeCtIon, you thtnk employers 
could not carry out amonl> themselves the amount 
of SCIentIfic educatIon which you would conSider 
necessary?-No , 

7116. Mr Potter] You have 2,000workpeople 
In your estabhsbment, have you'-Yes, m the 
tron and alkah works 

7117 Are there any women among them1-
No 

7118. How many hoys?-AbQut 100 or 200 
boys • 

7119. What are the wages of the adults?-In 
the chemical works, what a~e called furnace-men. 
earn 27 s. to 308 a week, but the tron-men get 
much more, I should say the Iron-men get 35 8. 0)," 

40 8 a week, It depends upon the state of trade. 
7120 Y ourus one of the largest estabhshments 

In the dIstrICt, IS It not '-It IS a large works. 
7121 There are smaller ones of the same kmd 

scattered all over the country, I suppose ?-Yes, 
'1122. Do you suppose It would be pOSSIble 

that small manufacturers could enforce thts co~ 
pulsor,. system of educatIon ?- Some of the small 
mannfactItrers have not got schools. , 

7123. But could they enforce It If th,ey had 
schools ?-I thmk so. 

7124 Do you thmk the workpeople would 
stand It 1-1 have heard Mr. Pahrier, the large 
shIpbuIlder of J arrow, state that he beheved It 
woUld be ImpOSSIble to carry It out among hIS 
workpeoJlle. 

7125 The small mannfacturers would not have 
the same power over thetr hands as the large 
ones ?-Perhaps not. 

7126 And It 18 hardly probable that they 
could enforce such a rule ?-No. 

7127 ChaIrman] Is there anythIng you WISh 
to add to your eVIdenceP-No. 

Mr. WILLLUl COCHRANE, called m, and Exammed 

7128 ChaIrman.] I BELIEVE you are a part
ner m the ColherIes and Iron Works of Messrs. 
Cochrane & Company, m the North of En"land, 
and In ~tafI'ordshlre?-I am. <> 

7129 You and your brothers have succeeded 
to your late fathel', who, I beheve, was m part
nel'l!hlp wIth two late Members of thts House, 
have you not'-Yesl and one of my late father's 

072. 

partners was a Member of the House of Com
mons. 

7130 You, yourself, were educated at KIng's 
College. London, were yo~ not 1-1 was 

7131 You come here as the represeutatIve of 
the Northern InstItute of Mmmg Engmeers p
I do. 

7133 And you would wish. more espe<llall.y, 
yy1 ~ 

Mr R C, 
Clapha.m, 

~9JUD& 
1868. 

Mr.W. 
Cochra.ne. 
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to eall atllenuon to the reqwrem.enflo <!If tha fOre
meR and ~ers u collienes, WIth regard to 
a_'n,ic) eQucatiGajl.-Tha*lS my WIsh. 

'/'l33. Are there any peoohar orCWIIStaaeee. 
attendm!r the position of colhel'M6 which would 
render the treatment they shsuld l'OOIlIVll, m the 
~peet, difFerent £rom that winch IDlght _wer 
m large towns?~Yeet tha JSOla.,on OS the co);. 
henes, ~'Ag at consuierable Wafllmcea nom any 
great _ke, mad berng confined, as It WeTe.. 'MIt 
spec ... i locahties; large colhenes maT be two 
or three mues apart nom each other. A colliery 
employmg 2,000 or 3.000 workmen Mld thea 
famlhe<3 meluded. may be a. such a dlfllance froID 
another, and each of them at 811eh a dlstance :£:rom, 
large toWDS, as, foor example, Newcastle, that. JII 
would be 'lmte mlpOSSlble foy the meB who want. 
tlus education 1;0. travel from tbe'T> work into 
those towns to get It. If Belemtifie and techruca.l 
educatIOn 18 to be gIVen them, 1t must be take. 
to thllU' v6rf doors. They are employed £rem 
mornmg to mght, and could not go mto the luge 
towns to seek thahduea.foon; .. nd theref'8Yewh_ 
a central sy8lem .nglIt lie adopted m the towDa, 
for coHi.enes n needS to be fnrmshed by mean., 
of tra-uelling teachers. 

7134 Wilen you spea.i OJ persona empbyed 1D 
coiller,es wantIng tlus educatlOD, 00 Y0U state 
tha.t sa a fae't or && a hTPOtheS18?-1 thInk it is 
the fact that the £oremen, OWIr-IIIelIo as81St&nts.. 
Jomers, and SIDlths, and especlIilly engmeo 
wnghts, a.re really ..,]['OU" 1;0. lmproYe them
selves m the SCIentIfic part of the work whiCk. 
they MV'e' to do, and they h~& no means what
ever of domg so 

7135. Do yeu tlunk that those men 84'e suffici
ently J;lrepared, With regard to pnmary edllcatIOll~ 
to a.....u themselves of s01entdio education 7-N~ 
but their ehddren MId the yOIDlg men _ 

,7136. Tile nsmg ~eratIOI1?-Yesl these are 
gettmg .. better pnmary education at the .001-
henes themselves. bot It 18 entirely the reault or 
mili'VIduai eBOrt, and to a great extent of md,
VId1!la.! capItal, wiu'lh are now domg very mw 
mdeed 1U the north couniry for the educatIon. of 
the oluldren of workpeople. 

7137. The cOwaera of the eolhel'lea &1'e domg 
th,S, you mean ?-Yes 

'1138 Is that generally the ollie also in the 
IIIldland countles?-I thmk noti so geneya.lly ill 
the mIdland oounties. 

7139. And the 'OWIlel'B of IrOn_ro in North. 
and South Staffordshire 1-Yea, they Are domg ,. 
great deal, 

7140 Both m StaH'ordslure and 1D the BOrth 
oountry?-I ought to quehfy that 11,. saylDg that 
there are DOt many large colherles m StaH'ord~ 
slure; they are mostly ohmall extent' but there 
~ large collieries m the mIdland counties. which, 
of course, are exceptlOna.! • 

7141 The. (rOneral tendenoy of the mtl'oduc
tiou of caPltalmto the IIIlnmg and ma.nufa<lturmg 
dlstncts IS to ll'Omote education ?~I beheve so. 
In the north 0 England, where there are lar~e 
collienes, there are lar~e melms bemg apphed for 
the educatIOn of the children of the workmen 

7142 But that educatIon doe .. not extend _ 
SCIentIfic subjects, does It P-N 0, it lB enmely 
elementary. 

7143 In the elementary schools DO .mentme 
instruction whatever 18 gIven, 19JtP-No 

VI44. At what time do the boys and guls 
ordmanly go to work in the colliery chstrIcts of 
till> north P-Gn-IB ~ Bot employed, but boys 

go at 10 ye&J:l!l of Bg8io If theYIl8Jl l'ead and WRite,. 
snlueet to llertal1ll regulatlone Boy. may ~(). to 
lWrk at 12, lIIhetber they QIIA t~ad and W.l{4 or 
not, and Without" eertUieate. 

7145. The gtrls ate employed in aemll oth(>r 
way, I 8Up~ ~ tlunk ~. a \hele II no 1II'OI'k 
whatever for them, and ihey ate n~ ofteIt near 
the town8; gell'raUy yell. will W that the guu 
~ the large col.llerl8ll li.av. no emp!oyweat. 

714s.. Do tael genera.lly IlOlI.mme at. school up 
to 13 or 14 y8lll\t of age?-Yell. at the oolbar.!' 
sob.oo1s; bIQ they a~ lOUrie<ol Wry' etU'ly. w 
- Q£ them gcllDut as dOlJlestlo senani" 

'1147. But there 18 110 emplo,llUlell\ for the 
young gkls l-No. 

7148 ABel they avwl themselve_ <If the oppol'o 
iUJUbes of 8011.001 -lllskuotlou by relllaJlUll~ at 
sclwllliongell' than the boys?-AJ a rule. that 18 80. 

'1141l. 00 the. who/,e,. yOli would 8&, that pn
mlLl',Y HUO&tioll. 1lI the cQ!her... d,amets of thE 
north of Englaod was tolerably advanced all.q 
eBiclend-Yes, 

7160. Aad the pOpulatlOU better eduoated th.,. 
in the IWdland QQll1ltIes1-0eeuledly. I M~ 
clueHy to South StaH'ordslure. 

71111.. r.. ordel toeolltll1ue that educ~on after 
the. YOWlg PIlllPle. have gone to werk. are there-, 
8oll)' :wght aehools »-Yell. 

7152. Are they well attended P-A,i thll ool~ 
lieriee. no' b",~ at the II'QJl-.WQl',Q the eVlIllPg 
dMees are _llllot.tended. 

7153. And you now propose that for the p_ 
JlONI of ~ving 8Cle1lltifie mstruction. teach ... 
ehoold v .. it thll ~anQIU pIt villllgOllUil lotatIoa?
Yea. 

7164. Are yall aw4I,l'e that there 18 aJl; ~galllll8r 
tIOD of that kmd among the O>lIWah DUliesP
I had nat heud oC It tU/. tIw! mor..,mg. 

7166. That. OJganisa.tlo1II has bee" d08QrlbQd ~ 
youf-Yes 

. 'lU6. .And Ila yo,," bebeve It IS an org_WI 
wluch ml$ht be ~ted WIth IlUccess i.a your 0WIi 
pIt dlflWlot ia ihe north of EnglarulY-Yes 
sjlealnng roughly. lind j~ of It as " hall beel 
descnbed to loll, I tIunk It ought be- adopted u 
om: IiIWll dJ.stnet l but It. would have to be /Ill 
tended, because. there would ,be IDGl'e 8ubJelrt :lUU'l'llg' $0 b" mQ\uded. m. the e0llHe of irletrlil

j
C 

7167. Whatc 8ubjeots would you JDClude • 
.. slllcnce school fCla.' a pit villllge 10 the north 
England l-Every 811bJeet wluoh w1>uld appeJ;tai 
to mechamcal aogmeenng, b~. and con 
stru.ction, and every branch of tmence wlnc 
wouldbeneoesaaryiorthevenWa.tIo~allddr&1aag 
of the ounee. 

7158. ChellllStry and ph;r81Clll1-Yes, mathQr 
IDatI08, of couree, IDoohilmQal drawmg and ij 
elements of geometry. 

7159 • .A.e you were !lOt aware of the ex18ten 
of an orgllm8abon of that kmd m corewall'~ 1 
probable that the other large ooiliery prol'neto 
m the chstnct were equally tgDorant of It 1 
QUlte probable. 

7160. You now know thatorganisatwn in C 
wall to be supported by the subscrIption. of thi 
DllIIe-0W11ers, a,ded by the grants from the SmenC4 
and Art Department of South Kell.llDgton?-. 
should t1unk that they are moedy sgoorant of Ij 
as they were 19I10rantof the me&Jl8 alreadyoH'ere 
by the Govennnent generally far 8CIeatIfic edua 
tinn j till WJtlun the last two month. I behn 
the subject baa beea very htt1e kll_ mdee 
m the north of England, and perhapa that u.,. 

gr1 
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~eatre_ why il!. Nei'Vj)astle,of Ml-()thel" ifbWtis 
~for It IS almost the only large me.n'I\.f~'g 
town w moo hIllS lIegleeted the means 'oll'e'fe'd by 
the Government), It has not luthertb 'been 
adopted more largely. 
'1161 Then assuunng that 'the requisite ilt41f 

eould be provided, for Bay 5001 or 600 t.. B re ..... , 
for gl'l'mg selenc& Instructron 1n 'the 'Pit \tillages, 
the mmerS' themselveS 'and 'the over-men eon
mbutlng somethmg, and 'the Go'l'\ll1lment paymg 
on results do you tmnk the iIlrDe-Il'Wners 'll"ould 
bllllr<lplJ.r~ to raise 200~ or 300 Z. per ~!lUm, 
by way of $ubecnptlOIl1-1f it came tG a 'Small 
amount hke that, I dare eay they 'nll~ht, but ![ 
know that there IS a very gteat objection 1:>11. the 
part of the eoal proprietors t!l subsctlbe aiIytmng 
'Whatever 'to the edu(ia:bo'n of' their 'nlen ~ they 
conSider thltt the men Itre ea~ning good 'Wages, 
and that If a man mnts educatlOiI fur hiS children 
he Ie eure to 'find it I they think that he bugh't !fib 
find It for hlmself,lImi that It IS not worth much Iio 
mm unless he does g() In elJ.tIlestl:r Ito fiud that 
.-education. I think you would fidd II very seHous 
objection to subscnbmg"; I do not thmk -that 
'What luequlslte could be dUlle for ahytlubg like 
so small a sum as you mentIon. 
, '1162. Do),outlnnktblttthemiM"Owhetswould 
p"tOvide BOOl out of the 6001.1'-1 thlllk you 
would lind It "ery ihffieult indeed to get that su!l1 

'7163. And yet the mme"llwuers have built 
schools and are cOhtrlbutmg hberally to the ~up
'(lort ohuch schools, are they Ilat?~No, I do not 
think they Ilontribnte much I ill many cases they 
contribute vert little, il1 the cMes I have ib. 
'\'lew the schools Itl'e self-supportmg. the rOOlns 
"Were found by them, tmd they hd:lle the election 
lof the teachers in thtllT /tIV'n hands, but the 
workmen enttrely support the teachets, the 
pTbprietors of the I;loihel'les only fin<hug rent, 
-ooals. and lirmg'. 

7164. Then If th6 mlBe"OWMl'S would 110ft be 
willing to ~ontrlbute, how 'Would 1011 prtlpo~e 
that tne Mall' of' these schools should be ntet ?-=-
1 think If the gran.ts for telWhers W1lhl Q little 
lI10re enoouragmg', so as to ellllble Us to g~t 'a. 
111'011/)1' elas! of teoohers Into the ditltrlct, the Go
vernment grants w()uld enable the ~chool8 to be 
earned on The ddnculty Ie th1lit tile feache~s 
are not now suffiCiently remunerated, but I think 
that the sch60ls eould be Made self-shpportmg, 
hke the Bnstol school, which is 'f'ety Inuch What 
WI! want 1D the north of England at the ptesent, 
time, the great dllllculty, however, 18 to get the 
necessary orgamsatlon in the north eountry j ftJr 
starting 11 school like that, it would require a 
Clommlttee, of a certa:ln nU1nber ()/ ~etttletneli, 
and there' Itl mnc&. wfficulty iJ1 'Wdrklll$' l1i out 
If it could be Managed, m Ilonnectiou Wtth 
South KensingtO'll, that some OO1npetertt person 
should go down mtO' the dlstli<it and otganille 
the schools, and put the Matter in tram, It would 
be a very good thing' I thmk that the ma
chmer" provided by the Government, of whICh 
tlIe north country has been entirely Ignorant, If 
it were made a little Ulore encoUtag!ng to teach
ers, would enable the scheme to btl camed out. ' 

7165 You would scarcely call the schools selft. 
81IppOl tIng if they reqelved a1d from the State, 
"'ould you ?-By seIf-<!uppor\:lng, I lnean with-

~
'i: further IIld from the proprietors Those 

lOis that I have spoken of receive grants from 
t SClenee and Art Departments on resuJts. 

166 The schools would receIve aid n'OlD the 
State, then, and the payments from the pupils, 
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but the)' 'Would receive :no ftsSlStance from tile 
~ery rt'OpTletO'rS 9-'-They 'lVould 'reeen.e 'a.ssis
'wreein thts W'II'j' the prcpnetGts have found the 
"'ooms fot the 'elellientary schools, and they would 
-do Ithe swne thtlig 'f<* the sCience school& 

1167 You tlnnk the Illme-ownerS would be 
})rIlpared Ito find }aboi:'atotles, for example, If the 
Go"erl1.Uleilt 'Would contttbute rather more hber-
1l.ll:t ?~Tl\e:t 'Would find all ItCC\)lniJlodatidn, I 
think 

7168. The ()Dl:v \hfu~ 'they 'Wollld objet-t to 
wonld be payments 1D aid of the annu'aJ CO'st ~f 
'the ilchools ?-~ es 

7169. The first Cbs!;, 1:fIlIi 'think, they wautd 
glad1y undertake 1 .... Y'es, ttl. 'aJ:l cases ih'ey dt> that 
wtllmgly, and they afford eVl!ty fallillty whateVer 
fat' deVe!opmg the efficlei1cy of the ~ooools; but 
they do obJect to let~ ihe 'iVoi'kmall feel thal ite 
21\ dependent on theln! iof'thi! cost of the educatIon 
!bf hlB olnldteu 

"1170, B11t stdJ: it thl! kD:lbu.1It'tl!qnired fop kup
plementmg the atd received from the State were 
ni'lt v~r'j l'argl!, :roli. 'thi'nk it I~ probable 'that It 
ttnght be' rllJ.~ed by BuoMrlptIon aIIIOfig the eon 
'IlWUets p .... YI!&, if It were in rest\ect of (jne !I1luh 
'l!1!n.1!rl! to work the dUlt1'i0t. If II< b\)!I1pe~ut 
'P&l'stll1.lnte, Slty-, the 'tW6 i!ehtl'e& or Newca.stl~ and 
Midtllellbrou,I1:h to 'WO~k thl! 1i'wG distrillts, tlr oIl'S 
'in'Moh mStrioli, I 'belil!'Ve tMi'e would be no dIfIi
cult, III stl.bsetlbulgthe hetlMeiLry SJ!10ilIltl fot an 
I!kpetlllll!nt at lilast. 

71 n. In 'that '<rllSe the' present Gbvl!rtltn~!it 
jtf&nt would hI! Il11fliciellt I;b I!lIable <the ~bho(jlg ttl 
'lie stlu'ted, Wllnld ~t not?"'-I 11ft! afi'8IId :\Iou c6lild 
1I0t ~et Ilofupetent teaclier!! with the I!nli<furag@
l:tIelit 'Which Is oft'eted-

7172. But If the remunei'M!Ot\. from th~ Staile 
were supplemented 'bj>' Ill!mall pa:fU!eht out of a 
t!hbserlged fund, y!>u wbuld hl! able to dlr it, 
would you not ?-Yes, but If you i1r~ speaking 
'of ~eadhets Imd It!ctbrers ali well IIg the person 
\Vh/) 'lVould be appcJinted as R I!l!ntrl! to 'Work the 
wsttict, 'jou must mcrease the ~nCoura:geme:dt 
to the teachers and lecturers, as well M havil ail 
Ilrgltl1iser ' ' 

7173. The orgamsatlon bl It cl!iitrSl e1lt1llItitte'e 
~6tlld llardly 111'(701'111 an, @x:penlie?- ern the 
contrary, I thI11k that Is the feat 'expt!tlSll; it 
1equires II good mali, Wen pro ,to go and work 
the wstrlct, It Cll.n1lot be worked by a O!imllllttet!', 
that i~ a large district arid teally Illvolveli two 
eoimtles 

7174 You meat'! that, II> fact, there should bIl 
II paid 'sUp~rl:htendent bf the teaching statr?...I.. 
Yes;' In ~hose hallds the Apportiobln(mt til vllri<ttls 
distriCts of part!Cltlat teaeh et!l, and the reglliatioh 
of 1ihe schdolot shou:ld be placed 

7175 Knowmg now ~hat an organislttlOti df 
that kmd. ~XISts m Cornwall, would you yourself 
be Wilhng to dlscus~ the question With your 
nel~hbours, and try to brm~ about a sitmlar 
orgamsatIon In the north of England ?-Yes; I 
should thmk that thete would be every snccess 
m dOing II sundar thmg 111 the north of England. 

71 "16. Y t>l> have spoken hItherto of the educa
tion of worIrnien, aud more espeCially of foremen 
in fhe collieries, but I suppose you would apply 
the dame remarks to the Iron works?-Yelf, 
except this: tbt with the workmen m the col
herie& night tlasses will be almost mdispensable 
for sCience classes. I do not see how you conld 
Cet 8:iJ.y day classes, fol' cOlb.paratlvely few are 
employed m the Dl~ht shifts, as tlIev are ill the 
iron 'lVo~ks i the'l'ilaUi work in the colhety wstrtcts 
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is done from 5 a m. to 5 p.m., and night claeses 
alone would be necessary; but u day classes were 
beld m tbe towns, It seems to me that the same 
teachers could go out m the evening and make a 
cmmit of the collienes and villages U all were 
properly arranged beforeband. 

7177 The ,ron works are &ltDated m the towns 
chIefly 1-Yes, WIth few exceptions, m and neM 
towns, the mam centres 81 c Darhngton, and Mld
dlesborougb, and N ewcas1le 

7178 Generally iron works are clustered m 
large towns?-Yes. 

7179. And the same central orgamsatton 
wluch would serve the collienes would also serve 
the towns1-Yes, one m the daytlme and the 
other m the everung. 

7180. 1 presume rou are well acquamted w,1lt 
the Iron manufactones 1-Yes. 

718l. You have heard It stated that tbe com
petlnon of 1lte foreign manufacturers 18 begmmng 
to be very serIOusly to be felt in thts couutry?
Yes 

718Z. What degree of importance do you at
tach to such statemeuts 1-1 thmk It IS qUIte 
true, and it arISes, m mr opmlon, solely from 
tbe dIfference of wages, and 1 have a case m pomt 
wluch bnngs that out very strtkm~ly. Wantlng 
a large pumpin .. engme a sbort time ago, I had 
pnces sent me Prom vanoua manufacturers, but 
I was enabled to go abroad and get the pumpmg 
engme, and bave it fixed m my colliery m the 
north of England at about 30 per cent. below the 
prIce at wluch I could then have got It In England 
We could not have done It at the pnce at our 
own works; and when 1 compared the CIrcum
stances, I found the drlference arose solely upon 
the questlon of wages 

7183 Have you a.ny objection to state where 
that engme was got from ?-At Anzm, In the 
north of France. 

7184 And that engme was erected at what 
eolliery2-At the new Brancepeth Colhenes m 
Durham, 1 also got a windmg engme from the 
same place 

7185. And both those engmes are made to 
your own plans?-Yes. 

7186 And those engtnes have been at work 
for some tIme 1-Yea, all of them 

7187. And yon are perfec1ly satISfied WIth the 
execution of the work 1-Yes. 

7188 Comparmg It WIth the workmanshtp of 
the north of England, would you say It was 
equal?-QUlte equal, they generally put a better 
finIsh on their engines, they bestow more care on 
fin18b than we do 1D the north of England, unless 
we are S~Cla11y asked to do It. 

7189. You v1B1ted the ParIS Exlubltion of 
1867. 1 beheve ?-Yes. 

7190 DId you mspect the works of the dU
.ferentforeign engtneersthere ?-Yes, imdamong 
others the engtnes of Quillacq; who manufac
tured the en.,D'llles alluded to. 

7191. Where IS bls manufactory ?-At Anzm. 
7192 Generally Bjleakmg, would you say that 

ilie workmanshtp of the engtnes exlublted by the 
French or German exhtbltors W811 good 2-1 thmk 
iliey are proportIoned hght, but the workman
shtp IS qUIte 811 good as ours. 

7193 Do you see any reason to believe that 
iliey are surpaBSUJg DB 1D deBIgn 1-No, 1 do 
not. 

7194 Are you acquamted wi1lt engmee~ 
tools·-Yes. 

7195. Would you say with regard to engtneer-

ing tools, of any contmental natton. that they are 
supenor to us 1-1 t1unk not. 

7196. Would you say rather 1lte contraryP
I should say the contrary. 

7197. Now WIth regard tn the superior scienttfic 
cducanon of your dIstrIct, bave you any remark 
to make to the CommIttee ?-That 18 to MY. the 
educanon of ourselves. 1 thInk there 18 a great 
lack of means for obtamml!; that, we are forced 
to come out of the dlstnct for It. Take the 
Jermyn-street InstItutIon; It seems to me thllt It 
offers great fuCl.htles m a very small oomp88B;, 
and u J ermyn-str~et could be repeated, or trans
ferred to Newcastle, and In that way put mto ~ 
place wbere practtce could be added to theoretical 
InstructIOn, It would be of very great advantage 
1 thInk It IS qUIte m the wrong place here, where 
It 18 in London; It IS very good mdeed for oer if 

tam obJects, but u a s1IDllar amount of money werf/ 
spent upon a smular orgarusatton In Durham at , 
Northumberland, the benefit to those counttes aUli" 
the country would be mfimtely greater. i ~ 

7198. But what would Staffordshtre say tp, 
1ltat 7-1 do not conSider StaffordshIre a schooH I 
mmmg engmeers, but a brauch would also be 
benefit there. 

7199. In fact, you think that an institutlo 
hke J ermyn-street IS out of place lD London, 
but would be very much In place m South 0 
North StaffordshIre. or m tlie north of Enlf 
lan'd, or In both? - Y ee; If there were also one 
South Wales, and one m each of the coal a 
tron dlstncts, It would be a good thmg, but w 
have now nothmg of the kmd, and no means 0 
getttng It, and I thInk the course of educatlo 
pursued at Jermyn-street would be consIdcrabl 
tmproved by Its bemg brought withm the prope 
dIstrlcts. • 

7200 The lnstructlon would be more valuab 
beSIdes becommg more acceSSIble 1-Y es 

'1201. But would you {'ropose that, m addttto 
to tbe Jermyn-street Instttution whICh noweXle 
and wblcb can Bcarcely be dtsplaced, the Gove 
ment should prOVIde schools of the same descnp 
non m the provmces1-If ilie Government pr 
Vldes Jermyn-street School, we do not see wliy I 
should not do that, It 18 nther an anomaly tha 
It sbould proVIdE, a school of mme8 and fuJ; It 
London. 

7202. You mean1ltat each 18 ananomaly?-N j 
1 am not prepared to say so. j 

7203 But ODe anomaly eXISting, you woul 
like to see It muitiphed for the benefit of 
wetncts 1-Yes 

7204. But suppose the State were not wtlhn 
to do that, but were willmg to contnbute to thO I 
erectton of SCIence schools of a high class, ~ i 
you think the north of England or StafFordshtr •• ' 
or both, would be wSJlosed to make pecumarrl 
sacn:fices for the estabh .. hment of 8DCb sClIoois?:t 
I 1ltmk the north of England would not, an~ fer; 
thm reason, that we have a umver81t, at DurbaIf': 
largely endowed, and the education gtven~ 
that coUelle, whIch 18 directed towat'ds the m .. 
ests of the mmlDg and the lndllstrlal classes 
almost nIl, what the fatlure .has al'JB8D fro I 
.scarcely know. 11 

720.5. The U ruVCI81ty of Durham is not tf.p 
Jessor of coal mmes,18 It ?-1'Io; the dean and 
chapter bold 1lte mmerals. The failure, I~
lIeve, has laID m the dtfficulty of amalga 
tIng anything hke an engtneermg ma.~em I 
WIth the present maIIJlgement; and It IS 
mdered necessary for the success of such a schedll 
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that the engmeermg mterest should be amalga
mated WIth the ecelesmstlcallDterest. 

7206. In the event of any arrangement WIth 
the UnIversIty of Durham bemg posSIble, would 
you propose that sClentmo lDstructlon should be 
gIven lD the U mverslty at Durham, or that a 
school m connection WIth the U DIversIty at 
Durham should be estabhshed at Newcastle, Just 
as the medIcal school lD COmlectlon wIth the 
Umverslty IS at Newcastle? - I should thmk 
eIther plan would work well, but that the New
castle plan would work best. Durham IS very 
convemently SItuated for the whole of the coal
field, however. 

7207. Durham would, I suppose, be more con
vement for Darhngton, Stockton, and MIddles
borough, and the whole of that dtstnct?-Not 
much so, the pOSItion WIth respect to d18tance 18 

nearly the same m both cases 
7208 Mr. Potter] WIth regard to the engmes 

winch you llDported into thIS country, I thmk 
you stated that you found that the sole dtfference 
was lD the cost of the labour 1-Yes 
, 7209 It was not OWlDg to any want of 
sCIentIfic knowledge m thIS country?-Not at all. 

7210. You spoke of the foremen as commg 
from the ranks of the workmen, I tlnnk, and 
you have a large estabhshment of your own P
Yes 

7211. Have you any dt/liculty m findtng fore
men; have you good foremen m your works?
Yes, we have good foremen, but I should not 
hke to sa)" that there 18 no dt/Iiculty m findmg 
them, for I thmk there IS 

7212. It 18 a question of cost, IS It not ?-No, 
by no means. 

7213 Have you ever been defiCIent of persons 
of that kmd m your estabhshment?-Yes, m the 
collierIes we have a defiCIency. In the Iron 
works I do not thmk we have 

7214. Cha.rman J In engmeenng estabhsh
ments IS It not the case that many of the foremen 
are extremely me/liClent P-Not generally 

7215. Mr Pott ... ] Does that apJlly to large 
estabhshments; take, for lDstance, that of SIr 
WIlliam Armstrong ?-I should say not. 

7216. And take Messrs. Sharp, Stewart & 
Company at Manchester, does It apply to them? 
-No; I should say not. 
, 7217. Takmg large Implement manufacturers, 
should you say that they were, any of them, 
defiCIent ID good foremen ?-I must refer you to 
the ChaIrman of th18 COlDDllttee for luformatlon 
on that POlDt. 

7218. You would say that a dt/liculty eXIsted 
among the smaller manufacturers m obtalDmg 
good foremen ?-Even what are called good fore
men are oapable of such gross lDlStakes, from 
what I mIght almost call their Ignorance of pn
mary eduoatlon, that It IS really pltlable to see a 
man m the pOSItion he holds and yet capable of 
8uch lDlstakes, lDlStakes winch arlSe from utter 
Ignoranoe of the mere elements of sCIence 

7219. But would not the expendIture of a few 
hundreds a-year by the large employers of labour 
reotlfy that in their own estabhshinents ?-No, 
but lD the nSlDg generab.on I beheve It will be 
dtff'erent. 

7220. But is there not a great improvement in 
tins respect durmg the last few years, both in 
masters and In foremen ?-Undoubtedly. 

7221. Do you thmk the Government ought to 
be asked to help those large estabhshments 1_ 
Not specIally. 

0.72. 

7222. Mr. Akroyd ] You have no dIfficulty m 
gettmg foremen, but I understand you to say 
that your dt/Iiculty 18 m gett10g foremen WIth thll 
reqUlslte amount of sClenttfic knowledge ?-Yes. 

7223. AdtmttlDg that employers were qUIte 
ready to do It, have they the means wlt1nn their 
.reach of gIvmg those young men that winch IS 
necessary 10 the way of sCientIfic mstructlon ?
The means are not Wlthm theIr reach, and that 
IS the dtfliculty 

7224 So that, though an employer may be 
perfectly ready to contrIbute hIS quota to what 
IS re<j.Ulred, he cannot do It WIthout some 8.ld~
He cannot do It WIthout some aId; that IS to say, 
that you should not throw the educatIOn of a set 
of workmen entirely on the employer. There IS 
some beDl'fit to the country from the educatIOn 
of the men, and to that extent I thmk the Govern
ment ou.,.ht to afford the means 

7225 But IS there not a great advantage de
rived from a department hke the SCIence and 
Art Department, m ralslDg the standard of sCIen
tific educatlon throughout the whole of the coun
try, when one dlStrICt 18 compared With another? 
-I tlnnk so. 

7226 WIthout such a central authonty, you 
lDlght have, m cert8.ln locahtles, much greater 
advances made m SCIentific teach10g than mother 
10~tJ.es, and yet there would be no general 
standard of comparlson ?-Yes, that would be 
so. 

7227. That. 18 to say, the level of sCIentIfic 
education 10 the north lDlght be very dtfferent 
from the level of sClentlfic educatlon m Stafford
slure and lD Cornwall, and yet there would be 
no standard to winch the two levels could be 
referred ~-Y es. 

7228 There are many advantages m havmg, 
under Govermnent, one ~eneral standard of tins 
kInd whIch may supervIse the state of sCIence 
educatlon throughout the country ?-Yes. 

7229 Moreover, you denve many advantages 
from the Government exnmlDatlon belDg lDl
partlal and not governed by local mterests?
Yes, Just so 

7230 I understood you to say that you would 
prefer to develop the eXlstmg system of educa.
tIon rather than to mtroduce sometlnng totally 
ilifferent?-Yes I am qUlte opposed to com
pulSIon myself, It 18 only an Idea, but It seems 
to me you could get cluldren educated Without 
State compulsion. Mr. Clapham stated that 
when he made h18 education compulsory m the 
way he descnbed, Ins schools were filled, and I 
tlnnk you would very 800n fill the schools If 
you had a lDlU1lDum age at winch the clnldren 
should not be allowed to go to any works what
ever at winch wages were earned, unless they 
could read and wnte 

7231. Are you m favour of the extensIon of 
the Factory Act, and ItS apphcatlon to your 
localtty?-There are two SIdes to that quesnon. 
If you keep the boys out of the lDlnes much 
longer than you are now dOlDg they will not ~o 
in at all, because much trammg and practICe m 
the mmes are reqUIred, and, also, It 18 dt/Iicult 
to ~et anr one not accustomed to the work to 
beglD It. If we exclude them from employment 
up to that age It lDlght be very dt/Iicult mdeed 
to find boys enough for employment m the col
berles. 
, 7232. ChalT1llan. ] You are acquamted WIth 
'the laws WIth regaril to the emp!oyment of young 
persons In mmee In PruSSla?-Roughly, I am 

Z z 7233. Are 
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7233 Axe you aware that no boy 18 &!lowed to 
work undeTgl'ound unfll he 1& 16 years of age 1-
J 11788 not aware of the precise age. 

7234. Are you aware that notwlthstand.ng 
that prohibItion, the coal owners of Westphaha 
are competing With the eoal owne1'8 of the Tyne 
and the Wear m the German and Dutch ports? 
-They are competlDg, m fact, m &!l the foreign 
markets 

7235 Would not that rather dlmlDIsh your 
fear t-Yes, It IS only a fear that 1 have ventured 
to expreSl!. I do not assert that what 1 have 
runted at would be the practIcal result. 

7236 Mr .Akrogd JBut do you not thmk that 
if a prelimmary examm8t1oD weI e made a con
dItIon of workmg fnll tIme, employers wonld take 
good care to have that SUpplIed beforehand by 
prOVIding a preVIOUS education 1-1 thmk the 
employers do not Care much abont It, and the 
practIcal effect IS that they WIll not take the 
trouble to enqUIre whether a boy ]8 gettmg 
educatIon or not, hnt they mcresse the mIDI
mnm age at whICh thel wIll take the boys. 

7237 Bnt suppose that after 13 years of age 
the employers conld not employ a boy on full 
time wltbout the exammatIon of whIch 1 speak, 
then in that case would not the employers fiud It 
theIr mter'est to take care tbat the boys had re
ceived some education 1-1 do not thmk tbe em
ployers would trouble themselves about It l the 
parents would see to that, the parents are 
anxIOUS to have the earmngs of the children for 
the purpose of lxelpmg to keep the house, and It 
IS the pareuts who would look after the cJnldren's 
educatIOn 

7238 But supposmg there were found a diffi
culty In gettmg a supply of boys of 13 years old, 
and the only mode of escapmg from thllt dlfficulty 
were to aSSIst m findm~ the meaDS of educatlon, 
then It bemg the jomt Interest of the parents and 
the employers to :find the edncatlOn, do you not 
thmk the employers would be qUIte ready to do 
thetr part of the work ?-I should say so 

1239 Do you gtve IIny lessons m pohtIeal 
or SOCIal economy m connectIon with your 
school1-1 should 88y that no such snbJects have 
beeu mtroduced mto the north couutry at all 
among the artIsan class 

7240 Do you not thInk that strikes 1D many 
cases IU'lse from total ignorance of the :first pnn
CIples of pohtical and SOCIal economy, and those 
laws whIch govern tbe rate of wages ?-Un
doubtedly that IS the ultImate reason. 

7241. A httle mstructIon on such matters 
would, perhaps, prevent mnch mIsunderstandIng 
between employers and employed? - Yes 1 
thmkl0lttIcal and BOOlal economy should be em
bodls in any course of lD8tructlon whIch is 
offered to the people 

7242 Do you think there would be any 
Jealousy or w.ltke on the part of the workpeo
pIe in respect to receIVIng snch instruction ?-1 
thmk not at all 

7243 YOlIr eXISting schools would, I suppose, 
alford pretty nearly all the accommodabon you 
would W8lIt for evening SCIence classes 1-Y 88, 
except wbere models or laboratolleB were re
quired. 

7244 So that, in fact, a very lIttle addttlOnal 
expense to that already incurred by large em
ployers m mauy cases would afFord all the means 
of scientrlic education which 8.l"e Imperativel;,t 
necessary P-Yes. 

1245 Mr. Dtzon] I think yon stated that you 

did object t<> the Government bein~ callod upon 
to hell' the ~er manufacturers In the educa
tIon Qj the children lU tbeir employmenU
Yes, speCIally • 

7246. And afterwards you I!8.1d that you' 
thought the advantage of such educatmn was ~ 
not denved solely by the larger manufacture1'1l, ' 
but also In part by the country at large ?-Yes. ' 

7247. Do you think then tbat It wonld beJ\l8t 
to throw the whole cost of that educatlou exclu
SIvely on tbe large manufacturera, seemg that 
they do not denve the whole of the beuefit 1-
W hat I WIsh to expre88 18, that tbe GOUrD
ment should not be called upon to Interfere 
more than they bave already done, except with 
regard to the improvement of the grants ana 
the enoourngement gIven to the teachers. 1 dId. 
not Intend to 88y tbat the Government ought 
not to IUd at all. I do not want the Governmen' 
to WIthdraw wbat they have already done, which 
would have been Implied If 1 had eald thllt I dld 
not WISh the Government to interfere at alL 

7248. Chlllrm4n.] When you apeak of eILF,
taitsts bemg able to w.pense enhrely With 
State md, yon speak of large capltahsts only 1-
Yes } 

7249. Mr. DI3:on] I tbIDk you stated that 
those engtnes 117 hlcb you purcbaSed abroad were 
30 per cent. cheaper than you could bave got 
tbem m England, and that the dIfference was 
exclusively OWIng to the cheapness of labour 
abroad ?-Yea; some of the Iron was absolutely 
bonght In the Tees to take over to the manui'ac
tnren abroad. ' 

7250. DId you inquire very fully into the par-
tIculars of tbat fact 1-Yes. ' , 

7251. Thd you ascertam what the dtfFerence 
was between the nOlDlnal rate of wages, that IS to 
88Y, the rate of wages gtven to the workmen per 
day?-Yes . t 

7252. What dtfference dId you find lD tho 
nommal rate of wages 1-The dtfference between 
:five francs, equal to 4 8. and '1. 6 d. \ . 

7253. So that the nOlDlnal rate of wages Wl\tl 

actually nearly double ]n EnglMld 1-Y es; forI 
the same class of work we should hBve Pj 
78. II d. In our own workshops. 

7254 For the same number of hours of work 
-They work louger hours thau we do We 
work from half-past. IWt to half-past five, ana I 
they work from su:: to 8IX ~! 

7255 So that our rate of wages would b , 
fully double m Eugland to tbe :rate of wag 
abroad for that class of work 1-Yes, at that tID14) 

7256 Cha.nna1l] Are you spealnng of mof 
chanIca, or of labourers 1-1 am speaktng of artli~! 
BaDS, fitters. , ' 

725'1. With legard to the men attend.ng on a 
mechBDleal tool, I suppose there would bel 
somewhat SImuar dlfference 1-Yes; but It wonl 
not be qwte double ill that clase. 

7258. Mr. Duma] So that whereas the u 
mmal rate of wages at AnZln IS about haJ: 
what It 18 ill England, the result of that labonfJ 
in the shape of the engmes you purchased, I" 
about one-tlurd less 1-Yea. 1 

7259 How would yon acconnt fur that dllY .. 
reuee, would It he in the labour not beillg 10 

effiCIent ?-The labour IS qwte as efficJent. ~ 
7260 Yon thmk the labour per hour of 

artIsans at Auztn, would be worth as much 
the labour of Englishmen ?-h would prod~ 
towards rts finishmg as much upon the mach 
as tbe labolIr of an EnglIshman. 

• 7261. AJ 



SELECT COMMITTEE ON SCIENTIFIC INSTRUCTION 363 

7261 And these answers you are.~Vlng from school; I would not legally enact that, but I 
your own personal knowiedge?-Yesl thmk that the pressure you would bnng to bear 

7262 Mr Bazley] If I nghtly understand upon parents m' every dIStrIct would he such 
you, It IS your opmlOn that the employers of la- that the children' must be educated I was not 
bour should not be the natIonal schoolmasters 1- prepared to hear what the Honourable Member 
CertaInly not tor ~Manchester sald Just now~ but still my expe-

7263. You have asserted that you tbmk the nenoe IS such, that I should thmk the pressure 
boys presentlng themselves for labour, ought to put upon the parents would force them to provlde 
be qualified to read and wnte before they are education for thell' clnJ.dren 
employed ?-Yes, for every kmd of labour, agrl- 7275 But you would not say that the parents 
cultural and otherwISe. could be expected to pay the cost of erectmg a 

7264 In what manner would you suggest that buildmg for a school ?--No, then the Govem
pnmary education should be gIven to hays 80 as ment ald comes In. I thmk those are the emer
to secure that result 1-1 would have the parent genCles m whIch the State can be asked to mte"... 
pay for It, and where the parent could not pay fere, and If the Government can do a httle more 
for It, I would have some specwl parIsh arrange- In that dIrectIon, so much the better. 
ment by wluch a person unable to pay could all- 7276. I understood you to say that as the 
peal to the pansh for ald Government prondes educatIOn .&,t J ermyn-

7265. You would have some local ratlng sye- street, YOIl would recommend It to do a sImilar 
tem, I suppose?-Yes. In extraordInary cases, thIng for the large centres of mdustIy?-1 re
such as those of WIdows and orphans, a general Serred partIcularly to mmmg centres of mdus>
rate upon the locahty m1ght be taken; but other- try 
WIse, where It could be shown that a man was 7277 Suppose ParlIament were not prepared 
earmng faIr wages, I would make hun pay for -to recommend that the Government should pay 
the education of rus children. The mere fact that the whole cost of such InStruCtIOllS, do YOll 1lOU-
2 d. or 1 rI. a-week can do so much IS concluSlve Sider that the grea.t centres of DlInmg lDdustry 
that such a system could be adopted WIthout m- would he prepared to tax themselves to find B 

fhctmg any kmd of hardshIp. certaIn portion of the oost ?-Do you mean for 
7266 "Would you enforce any such system by the workIng expenses or the erectIOn of the 

law?-I would enforce by law a mInImum age at buildIngs? 
whIch clnldren should not go to work, unless i278 For both ?-I tlnnk they would, and 
they could read and wnte I would stlpulate for then the fees from the students would be propor
nothmg else, I would let the parent exerCIse Ius tIonately Ingh, and the college, wherever It nu~ht 
dIscretIOn as to whether he sent hIS chUd to school, be, would 6e self-supportIng u suell education 
or whether he 1\ ould be content WIth hun not as IS gIven III Jermyn-street were taken to the 
workIng till he was 13 years of age mmmg centres. 

7267 Is It not pOSSIble that by such a system 7279 But would you propose that lhe GoVerll-
you would still leave a very large number of Ig- ment should gIve large grants for the education 
norant chUdren m the country P-On the con- of those who would pay hIgh fees ?-I do not 
trary, I thInk that parente would be very qUlck thInk that our class wante GOvernment ,ud I.tall, 
to educate theIr ehIldren by the muumum age. but Government has already prOVIded the lDstIta-

7268. Are you not aware that there are an tIOn at Jermyn-street. 
lmmense number of parents gettlng Ingh wages 7280 Then for what class do you WIsh such 
who still neglect the education of theIr children? an InstItutIon to be estabhshed ?-For the pnr-
-1 was not aware of that. pose of brmgmg up mmmg and other engmeers. 

7269 Are yau not aware that there are a 7281 And you say they would be able to pay 
mllhon of chIldren m tins country who are neIther Ingh fees ?-Yea, fees such as are paId at Kmg's 
at work nor under Instruction ?-No, I was not College, and I presume KIng's College IS nearly 
aware of that among such as earn Ingh wages self-supportIng 

7270. Cha,rman J You speak more espeCIally 7282 Cha.rman] The fees at Kmg's College, 
WIth re~ard to the experIence whIch you yourself I beheve, are ahout 40 1. a-year, do you tlnDk 
have I!"'wned m the north of England ?-Yes , my that small manufacturers and managers could 
experIence IS not of agrIcultural dlStIicts alford to pay that sum for the educatIon of theIr 

7271. You would ~eak, under correctIOn, children?-Yes, Jshouldthmktheywerepaymg 
upon the general question. If it could be shown more than that now, and yet not gettmg tlie kmd 
that m large towns m other parts of England of education they want 
there was great educational destitution 9_Yes 7283 And that 40 L a-year would be for tIut 

7272. r .ord Frederick Cavend18h ] I understand education SImply, WIthout the board 1-Y es 
you toaay lhat you tbmk noclnld8houldbe allowed 7284 Lord Frederick Cavend .. h] Do you 
to work under a certaIn ae;e unless he had re- thInk the Government could be called upon to 
celved a certam amount of education; what test gIve large grants in aId of education solely fot 
would you apply 1-1 would have a Government that class of men who could pay 40 I a-year for 
exammatIOn test confined to readmg, wntlng, It ?-I tbmk the Government IS spendIng a large 
and arIthmetIc; for I thmk a chUd would then sum of money m J erm~-street for the attaInment 
have suffiCIent power to supplement the defects of a. certaIn object which 18 not bemg attamed, 
of Ius education, and would seek them out for namely, the Instruction of young men m mmmg 
hUllsel£ and engmeenng I t1nnk that object would be 

7273 Bpt you thmk that no chIld should be attamed by plOOlllg such lDlltItutIOns at .:entres 
allowed to go to work under a certaIn age unless of mlmng mdustry where what 18 now taught 
he had passed a Government exammatIon ?-De- theoretically m London could be apphed practI-
cldedly cally. 

7274. Would It not he rather hard to enforce. 7285 But If tlus class of persons coul,l pay 
that by law unless you also proVided schools ?-I I 40 I a-year, could they not send up theIr sons to 
would practically compel every parIsh to have Its London where they wonld have thIS educatIon 
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almost at nominal fees ~-It must be remembered 
that hVlDg In London is very expenslve mdeed. 

7286. Would it be more tIum. 40 la-year P-
Yes, consIderably • 

7287 But are there not advantages lD bavmg 
such an msntution in London, from, for ex
ample the greater facilities in ohtammg first rate 
professors at low salarIes 1- There are advan
tages, but m London you get all theory and no 
practice 

7288 StJ.1l, u you found It necessary in your 
college to have men hke Dr. Percy, would It not 
be reqUlSlte to pay very large salanee 1-1 beheve 
there are local men to be got who are qUIte 
competent to gIve the lDStructiou reqUIred 

7289. Men of the same high standard 1-Not 
m the same posItIOn as men hke Dr Percy, but 
qUIte capable of commuDlcatmg the lnstruction 
reqUired, both theoretIcalJy and practIcally. 

7290. Chalrman.J Would It not also be the 
case that the establishment of such schools lD the 
vanous centres of mInIng and metallUrgIcal m
dustry would tend to Improve the tone of general 
sCIentific educatIon, and have consIderable Influ
ence on the lDstructlon whIch the lower !Vades, 
such as foremen and workmen, might receive 1-
Yes 

7291. Those professors would assist lD training 

teachers in.. the diatnct, and they would also 
teach themselves, w-vmg perhaps lectures, and In 
other ways promoting the sClentJ.fic educatIon of 
workmg men and foremen P-Yes. 

7292. Would you thInk it desirahie, that where
ever the Government grantAld any aId, either b, 
way of endowment or otherwIse, the I rofessors 1 
recelvmg such wd should undertake to tAlach i 
classes or dehver lectures to workIng men, and 
those unmediatAlly above the workwg cl_1'
Yes. In order to econOmIse the amount of mat a
ruu whIch you would bave to bnng together in 
the sbape of talent, I thlDk It would be ahso
lutely necessary, because the nIght classes would 
have to be worked in that way. 

7293. Yon thmk It mlgbt fll.lrly be required of 
tbe professors, and that the professors probably 
would not object to accept a salary or rant-in
ald With such a COndItIon attached 1- ebouldJ 
thmk not. , 

7294 Mr • .AAroydJ In regard to education 
InstItutIons In large towns, to whIch reference bas 
been made, do I understand you to sar that you 
would requirt parents in receIpt of wagce to 
contrIbute to the educatIon of their chtldren, and 1 
would throw on the ratAls the educanon of tbose 
cIuldren only wbose parents were unable to pay 
for their education ?-Yes, that" all. 

MR. JOB1\" DAGLISlI, called m; and Examined. 

7295. ChaIrman] You are the MlDlDg En- any number of hte chtldren for 3d. a week 1-
gIneer to Earl Vane's Collienes, 1 beheve 1-1 Yes. 
am. 73011. Or asmgle child for 2d ?-Tbat u 80' 

7296. And Manager of the Londonderry seferal of the schools are now in connection WIth 
Estates and Rwlways and Seabam Harbour1- Government, and others are not, some of the 
Yes. mlUltAlrs are very effiCIent, and we could not get 

7297. And you are a Member of the Institute Government aid, except by sacnficmg them and 
of eml l!:nglDeers, and a b'ellow of the GeologI- employmg certJ.ficated teachers. 
cal SOCIety ?- Yes. 7309 They were unwulmg to apply for Go-

7299 You are a Member of the Counell of vemment wdP-They were not able, there arel' 
the Institute of MlDlDg Engmeers 1-1 BID. ceTtam reqUirements from the Government, some 

7299. You ha.ve taken conSIderable IntAlrest lD of them were unable to pass through tbe exammG
the management of mechanics' 1OstItutes, In the non and receive the usual grants, altogether It 
north of England, bave you not ?-A few years cost Earl Vane about 500 I per year. 
ago 1 was one of the conncll of the UnIon of 7310. Is attAlnilance made compulsory?-No, 
the North of England. not at all, not beyond the reqwrements of the 

7300. You must have a very large number of law ""J 
foremen and clerks, under your care, on the Lon- 7311. You mean the law WIth reference to coalJ 
donderry collienes and estates 1-Yes, there are mInes ?-Yes, that 18 what I mean. \ 
above 100 7312 But IS there any beBltatIon on tbe part 

7301 What is the approxImate number of of the worklDg populatIon to avwl themselves of 
worlmen employec\ m the works belongmg to the scbools wlilcn are provldedP-Yes, the at
Earl Vane ?-N early 4,000. tendance 18 nothmg hke what It would be u all 

7302 Has Lord Vane prOVided any schools the chIldren attenaed, but there are many reasous 
for them?-Yes, there are sa or seven con- for It, 3 d. a-week ia not a large amount, but 
nectAld WIth the works 10 the chJFerent villages the father may be nnwell, or other members of 
and centres. the family may be ill, and tho/ do not pay tbe 

7303. Are those schools well attAlnded"'-Yes, scboolfor a week or two; then It becomes a large 
they are very well attended, the average atten- amount to pay up. In one of the schools undet
dance is ahout 150 In each scbooL my. charge, some yearB ago, a systAlm was In ope-

7304 Makmg a total of 900 or I,OOOP-Yes, ratIon of each workmanpaY'n~ a ceTtam amount, 
upwards of 1,000 chIldren and it answered admirably WIth regard to atte~ 

7305 Do the workpeople pay for the educa- dances; the attAlndances were increased double 
"bon of theIr chIldren?-Yes, they pay 3d. a- because, wbether the cIuldren went or not the 
week, 1 thmk, 2 d IUld 3 d had to pay 

7306. That is to say, upon each chtld, or does 7313 Was tbat upon one of Earl Vane's col 
eacb man pay 2d., no matter how many chIldren henes 1-The colliery IS now the pro,Perty of Ear 
he has?-There 18 no system of each workmen Vane, It was not then; but there 18 a feelmg of 
paymg, but each chtld pays 2d.; that is to say, dtssatIsfactJon often &rIS1llg on the part of wor,"" 
one chIld pays 2d, and more than one pay 3d; ,men under that system, and in several places 
they do not go beyond that. where it has been in operatIOn It had to be 

730'1. Tluit 18 to say, a man could educate abandoned. It was 60 In thts case; the work 
meD 
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men Il8.1d It was not faIl' for those who had no 
cluldren to pay. ~ 

7314 Was there any allegatIon that the 
owners were makmg a profit out of the sOOoo11-
No, I thInk not. 

7315. It was simply looke:l upon as unfair as 
between the workmen themselves 1_Yes, I did 
not press It, because I thought It was a question 
whICh I had no l'lght to press, although I much 
regretted to have to abandon It. 

7316. Was there a falling offm the attendance 
m consequence of that system beIng abandoned? 
-Yes, there was afalhng off offully a third of the 
attendances 

7317 I beheve Lord Vane sent a number of 
hIs foremen to the Pa1'lS ExhibitIon at hiS own 
expense ?~He did; about 10 of them 

7318. Was any report made by any of them on 
their return 1-Yes, the condItion was that each 
should make a report. 

7319 Did the reports brmg out any strIkmg 
facts ?-I think not, they were not hIghly edu
cated men that wrote them, and they were crude, 
but very satIsfactory, they gave sketches of what 
theY' saw, and wrote desC1'lptIons of the dIfFerent 
machInery It IS a dIflicult thIng for anyone not 
accustomed to Wl'lte reports to W1'lte one of very 
great value 

7320. Did you V1Slt, yourself, the Paris ExhI
bition ?-No. 

7321 Have you any knowledge of the POSition 
of mechamcal engmeermg on the continent?
Not suffiCiently to gIve any eVIdence on the 
pomt. 

7322 You attend here as the representatJ.ve of 
the coal trade of the north of England, do you 
not?-Ido 

7323. Will you state what the feelIng of the 
trade IS With regard to the exteIl810n of sClentJ.Jic 
education among that class of the commumty?
The general feehng of the trade IS, that It IS not 
only i1eslrable but of very great Importance that 
BcientJ.Jic techmcal education should be extended. 

7324. A.nd beyond that, are you prepared to 
make any statement on behalf of the assoCiation? 
-No, not at all 

7325 In your own name, Will ¥ou state whether 
you belIeve that the spread of sClentJ.Jic educatJ.on 
among the mmmg population would have a ten
dency to mcrease economy and safety m workmg 
colliel'les ?-N 0 doubt It would. The foremen m 
the mmes of the north of England are very mtel
llgent, steady, sober men, a very fine class of 
men, but they are greatly defiCient, as they must 
necessal'lly be, m sCientific knowledge, they 
have had no means of acqUlrmg It at all There 
are some very senSible remarks whICh I notJ.ced 
In Dr Frankland's letter, which are extremely 
applicable, refer1'lDg to the difficulty of any man 
who has no sClentJ.Jio trammg, beIng able to worl 
out any mventIon or improvement beyond the 
mere Bcope of hiS o~el'lence 

7326. But, m the first Instance, have those men 
suffiCient primary education to aVall themselves 
of sClentJ.Jic mstructIon ?-Yes, certaInly. 

7327. The foremen can generally read and 
write, and keep accounts?-Thoroughly well 

7328. Are they generally chosen from the 
workIng population ?-Y es; they are selected. 

7329. They are selected hecause they are more 
Intelligent men, and also better scholars?-No 
doubt that IS so. 

7330 Then if sClentIfio mstructIon were 
offered, those men would be able to avail them-

072. 

selves of It by their previous elementary educa
tIon?-They would at once, they themselves feel 
the necessltv of 'It, and they would be very 
anxIOUS to aVall tl\.emselves of It for the benefit of 
their c1111dren 

7331 Do you thmk It would be pOSSible in 
the elementary schools to gIve any preparatory 
SCIentIfic InstructI.on i-Yes, Sllfficlent to gIve a 
she;ht knowledge, and a shght taste for sCIence 

7.:132 What would you plOpose to be ,taught 
m the pl'lmary schools, _m addition to readIng, 
wl~tmg, and :mthmetIc 1-1 should hardly lIke 
to give an oplmon on a mat1;jlr of tIlat kInd 

7333 Would you propose mechamcs and geo
metrical drawmg?-I am afraid that could not 
be taught In element3ry schools, you might de
scribe on the black board some very elementary 
thIngs, but nothmg beyond that. 

7334, You could teach them somethmg of the 
laws and propertIes of matter ?-In a very crude 
"lay, but that might be done, and should be done. 

7335 What you would propose would be m 
the nature of object lessons, gIven m a sClentJ.Jic 
Spl1'lt ?-Qulte so 

7336 You are aware. no doubt, that the Go
vernmmelit does make payment on the results 
obtaIned 1D sCIence classes under certam condI
tI.ons ?-1 am only very recently aware of the 
fact, I thmk what IS reqUired more than anythmg 
IS that we ourselves should be taught With regard 
to what Government IS domg, and can do, we 
have not been aware of those advantages 

7337. In the north country,speakmg generally, 
It was not known that conSlderable sums are now 
bemg spent by Government m 81d of SCIentific 
educatIOn ?-QUIte so. 1 am now endeavourmg 
to see If classes for techmcal educatIon can be 
establIshed on Lord Vane's works now. I am 
not prepared to say whether the faCIhtIes afforded 
by the Government are great enough or not, 01: 
whether It was that we were not aware of them. 

733t! P,..ml), facze, you would say that If there 
were two or three thousand persons 1D London 
and the neighbourhood, and as many 1D Lanca
shire, takmg advantage of Government aid, that 
the same might be done 1D the north of Eng
land ?-I see nothIng to prevent Its being done; 
1 thmk It IS most feaSible 

7339. ~ome modification of the system, in 
order to meet the peculiar condition of the JIlt 
VIllages, might be reqUlred?-Yes. I thmk the 
system of Itmerary lectures IS mdIspensable, that 
IS the oplmon, as far as It has been dIScllssed, 
In the north of England l that to get at the work
Ing classes III the- north of England, you must 
have lectures 1D Villages, and other populous 
places, where the workmen can, by a short walk, 
attend those courses, but any fixed estabhsh
ment m a town would bc utterly unawIlable for 
the worIung mlDlng populauon of the county of 
Durham 

734u You know Mr Robert Hunt, the Keeper 
of MInIDg Records, I presume ~-Shghtly 

7341. A.re you aware that he was concerned In 

the orgamsatlon of such perlpatIc classes m Corn
wall ?-1 am not aware of It. 

7342. W onld you conSider It deBIrable to I)on
suIt him With regard to the organisation of S11D1lar 
schools m the north of England ?-I should be 
very glad to do EO 

7343 You would not heSltate to expect that in 
tfJ. dIStrict of coalowners the propl'letors and manu
,/facturers would sacl'lfice some of their tIme In 
order to organIse a fund for such chISses? - 1 
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tlunk there 1& tlus difficulty, that the managers 
of mmes are so very much engaged that, glad as 
they would be to do It. they .ould scarcely find 
the tIme I think those who tre the managers 
of elementary schools are aware of the great 
amount of time and trouble which is required to 
manage even an elementary school. If It could 
be possibly arranged that Government should 
send some person down td do It, that person 
would. receIve assistance 1». the shar of funds, 
and ID the shape of adVIce; but thmk the 
respooslblhty.of developmg, and organlsmg. and 
mamtammg tnose schools should rest on some 
separate responmb!e person, ID the Banle way as 
the factory IDspectlon IS done, w hlCh has Just 
come mto operanon The lDspector and flUb
mspector have gone round to VRflOUS works, and 
explamed the law; and something of tIus hnd 
IS done, I beheve, m connechon WIth the SCIence 
and Art Department, thoogh It has been qUIte 
unknown to the maJonty of mIne managers. 

7344. You are aware that there 18 an orga
DIslDg officer m connection with the Science and 
Art lJep~rtJnent 1-1 never had the pleasure of 
meetlnghim. 

7345 If you were told that the Government 
were 'prepared to send that officer mto any d'B
met m which It was pro{losed to estab!Jeh schools, 
would you yourself be disposed to request your 
neIghbours to ask hIm to VISIt North Durham?
Most deCldedly 

7346 You would not reqUIre & permanently 
reSIdent lllSpector of such schools, I Buppose p
I almost think that to work the thmg effiClently 
there should be a permanently reSIdent mspector, 
for the large number of classes that there woold 
be It would requrre an Inspeetlon very SImIlar to 
the lDspectlOn of the elementary schools. 

7347 But tf one of your master. were a man 
of supenor attammenta and consIderable energy, 
do you not tlunk that the whole system of Inspec
non might be entrusted to such a man ?-We do 
not nnd It so lD elementary schools, although 
the masters have generally a dIrect pecumary 
Interest lD It, the school managers find that that 
1& not suffiCient to keep the school m proper order 
unless the managers themselves attend to It, and 
even sttll an mspector IS reqmred. 

7348 Then you would have Bomeperson to 
stand JD the place of managers of elementary 
Bchools'-And to stand also m the place of an 
inspector of schools. 

7349 But an mspector 18 chIefly for tbe pur
pose of exanunatJon, 18 he not ?-No, he has 
to look after the apphances of the school gene
rally and the conduct of the scholars, the reports 
from the mspectors treat of several thtngs be
SIdes the mere results 

7350 It beIng the case that there IS already 
an Inspector of that kind for sClenc; schools, 
would yon still conmder It deSirable that there 
sbould be a reSIdent mspector of the dlWerent 
dIstrIcts ?-Perhaps, 1 hardly know suffiCIent of 
the subJect to speak dec181vely, bnt that IS my 
present cpImon. 

7351. But for the ordmary rouhue of such a 
school, supenntendmg the exammanons once a 
year, fur mmance, whICh 18 nearly all that 18 re
quired, do you not think that gentlemen could 
be found who would devote one or two evenings 
for such a purpose ,-Yes; hut I still thmk an 
inspector would be ef!Sential to keep up th1 
effiCIency of the classes. 

'1'l52 Now WIth regard to supenor scientific 

educ&bo'l...YOU havmg heard the eVIdence of the 
last WJtues~, do you agJee generally In ... hat he 
said wllh regard to the locatIon of our 1Il1l1lllg 

.choolm Jermyn-street 1-ln great part I do I 
but still I thmk thllt the sClentlfic educabon of all 
engmeer should be Similar to that g1V<lD at the \ 
medical schools, that It should proceed conJomtl1 
""th hiS praetloal apprentIceship, and m that wa1 
1 thtnk the science 8chools, or whatever else the,. 
mIght be termed, should he In such centres ot 
mdustry that the pupus could at the 8IllD6 tune 
carry on the theory and the pro.cttce of theIr pur
BUIt. I thInk that to estabhsh mming colleges lU 
Newcastle sunply for the students to go and IIVa 
at Newcll8tle, would beofhttleeervIee; I beheve 
students would rather prefer commg to London. 
where they would have the enormous advantage. 
of professors of very high standmg, and good 
museums o.nd hbranes 

7353 Then In what way would you educate 
the Bupeflor officer8 of your mmes whose {uends 
would be probably persons of BmlLll meane 1-1 
certamly thmk the Government aid IS mOfe 
faIrly due to the worktng classed than to the 
mIddle clll88es; they are less able to look after 
theIr own education, o.nd they know Its adVaD-! 
tages less, and they afll le8s able to aHord It. • t 

7354. You would allow the middle classes to 
make theIr own arrangements for thetr educa-« 
tlOn 1_ I tlunk that the Government has already 
done a great deal for them at J ermyn-etreet and 
at numerous uDlversitles I should ltke to see a 
college estabhshed 1D Newcastle very well, but 1 
cannot say that the college at Durham has been. 
any 'Very _great success. 1 

7355. Was that a aClenee college P-It was 
ongmally. There are engmeenng classes. PrO"! 
fessor Chevaher IS a gentleman of very hIgh 
attaInments, and there IS a chenucallecturer; hut 
the results are not such 811 would lead anyone to<l 
be sangume of anythmg better elsewhere In the 
I'rovmces, In fact, I do not tlunk the country i. 
the place for an extensive scIence college I t1iJltk 
the advantages offered In London are very muc 
greater, unless you combme the acqUISItion 
practical knowledge of the profeSSlOn WIth that 
the sClentlfic know ledge. 

7356 But do you thmk it woold be po881ble 
do so1-Certamly, in a town lIke Newcastl 
where there are a large number of young eD 
neers 

7357. And for engrneertng you think a colleg 
of thiS kind would be better placed In Newcastl 
than in London ?-Decldedly, If It were carne 
out on such a footing 

7358. You do not think Durham ia a desuablil 
place for such a college ?-No, because there 81'£ 

no large works, and a student could not ca~ 
ont the two branches of rus profession together. 

7359 Are you aware that 10 years ago 
offer was made by the Duke of Northumberlan 
to contribute 10,0001. to the erectJon of 
science school In the north of England 7_ Ye80 

7360 Do you know the Clrcnmstances und 
wruch that oWer was made f-No, not suffiC1e~-, 
to give evidence about them, but the thlDg f<ll 
through In consequence of the promorers not belDI 
able to carry out the arrangements WIth the UllI 
versity of Durham. I 

7361. Do you think that J! a contrJbntl'1 
from the funds of the UDIVersIty of Durham, ( 
a contnbutJon from the Government could ~ 
rehed on, the north country woultl be preparE 
at thl& moment to make eWorts to establish 81 

penl 
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penor scIence schools by Itself pro-gdIng the 
funds ?-1 thInk that by voluntary .utscnptIons 
It would 

7362 AssumIng .that 20,0001 were reqUlred 
for erectIng sUItable bulidlDgs, and the Govern
ment were prepared to find half the money, do 
you thmk the dlsmct would be prepared to nnd 
the other half?-I t would rest more WIth the re
SIdents of the town of N ewcastJe and the local 
a.uthorltles, I should not hke to gLve an op,mon 

7363. But If It were a nnmng school would 
you thmk the lalge coalowners would be prepared 
to contrIbute ?-I thmk that students m engt
neenng are much more hkely to aVall themselves 
<>f such a college than mImng engIneers, m 
N ewcastJe there are a numher of engmeei'lng 
works, and there are a very large number of 
pupIls In those wOIksho(ls resIdent m N ewcastJe 

7364 Do you consIder that the InstructIon 
requrred by a mmmg engmeer IS of a very dIf
ferent character from that whIch 18 reqUIred by 
students m engmeennO'?-No, It IS very smuiar, 
except WIth regard perhaps to geology and mme
Ialogy 

7365 But you would rely rather npon getttng 
pupIls from the engmeenng professIOn than from 
mlDmg engIneers?-Yea 

7366 Why1-The rnxmng engLneers reSIde 
some d,stance from the town, and the ddlicruty m 
!!ettIng Into Newcastle would be great, whereas 
the engmeenng students hve In the town. 

73&7. The cost of the buIldmg lD N eweastle 
would be rather senous, would It not?-If you 
come to a buIldmg lD Newcastle you would get 
few mlDlng engmcers, If they cannot carry on 
the two branohes of theIr profeSSIon sImru
taneously, they would, as a rule, prefer comIng to 
London. There IS a certam number {if mIlling 
engIneers reSIdent suffiCIently near to tbe town, 
and they would aVall themselves of the advan
tage of the oollege, though the number worud be 
very lImIted A system of Itmerant lectures, 
sumlnr to those I have advocated for the work
men, but of a hIgher class, mIght be rarned out 
f'or the pupIls m mme engmeenng. and mIght 
be m connectIOn WIth a SCIence college In N ew
castle But tws would be attended WIth great 
cost, and the sucoess of such a scheme would be 
very doubtful At present, students in mme 
eugmeermg frequently spend some years at some 
mmmg college, eIther before 01' after theIr ap
prentIceshIp at a oolhery I and there a.lready 
eXIsts great facIlItIes for th,S course 

7368 The moment they had to board away 
from home tItey worud rather come to London 
than to Newcastle, even If they hved wIthm 15 
or 20 mIles of Newcastle P-Certamly, I thmk so 

7369. Lord Frederick CavendIsh] V,eWIng the 
questJon SImply as one of pounds, shIllin<>'s, and 
pence, do you conSIder that there worudbe any 
very great advantage in the mass of those em
ployed m mInes havmg some SCIentIfic educatIon, 
or that It 1& deSIrable to confine the advantages of 
thIS InstructIon to managers and foremen P-The 
foremen are all selected from the workmen, and 
lmless you have educated workmen of course 
you oould not select educated foremen from the 
wOlkmen, they worud be educated as youn ... men, 
anol. then as they grew older they would 'be se
lected as foremen. 

7370. tV e have heard from a preVIOUS wltness 
that, having regard to the safety of mmes, ther~ 
would be great use m even ordInary workmen 
recelvmg sClentJfio mstructIon 1-Yes 

072. 

7371. W,th regard to foremen and managers, 
do you conSIder I~ necessary to have the whole 
mass of the worki'en educated m order to the 
neoessary selectIon, or do you thmk that if they 
had SCIentIfic educatIon at a more advanced age 
a selectIon IS sttlJ pOSSIble 1-1 thInk that IS not a 
deSIrable course, the foremen are separate from 
the managers, and reqUlre a dIfferent kmd of 
educatIOn, foremen &borud be educated as work· 
men, and managers should be educated m a hIgher 
manner 

7372 You worud say that the mY.':agers should 
be educated m seoondary schools, I suppose 1-
In collegIate schools I should say 

737.3 Mr Bazle!!] Dld I understand you to 
say that you employed about 3,600 work people 1 
--':Yes 

7374 And you have nearly 1,000 chIldren at 
sohool ?-Yes 

7375 What proportIon of your workmen may 
be mamed men P-I cannot say but haVIng 
gone carefully mto these statIstIos on several 
OCCaBlons, It seems to me that the average pro
portIon to a pIt-house 1& sometbmg under five, 
wwch gIves an average of sometbmg, hke tlIree 
chIldren to a houee, and we have 2,000 houses 

7376 How many cwldren would come to the 
school from each house P-I cannot say, some are 
too young_and some too old 

7377 Would It be (')verstatlng It to say that 
two cwldren would come from each house 1-It 
worud be less than that. It worud be one and a
half, perhaps. 

7378. Are the pIt-houses all occupIed by smgle 
tenants, 01' are they In double ocoupatIon ?-'l'hey 
are all In smgle tenancIes; those that hve 1J1 

regular plt villages c 

7379 You are frxendly to pnmary InstructIon? 
-DeCIdedly. 

7380 And out of the mas .. of chIldren that 
must be educated In elementary schools you 
thmk you would be able to elect competent 
foremen 1-Y es, but I thmk the Government aId 
should be gIven ratIter more genera.lly m the way 
(')t grants, and affordmg faoilitles for the esta
bhshment and mamtenance of SOIence sohools for 
the use of the many than lD the way of scholar
ShIpS, and selectIng a few to go by means of 
those soholarshIps to the lugher schools 

7381 Havp YOll known any Instances, m your 
experIence, where pnmary instructIon havmg 
been !! 1 ven to a mass of chIldren, some few have 
rISen above the rest by supenor mental effort and 
perseverance?- We have that m almost every 
case of Oul foremen 

7382 It IS from that class that you select your 
foremen ?-Yes 

7383 You thInk that If they had recelved 
prImary mstructIon, they would be capable of 
r18mg ?-1" es 

7384 ChaIrman] Would you WIsh to gxve 
them no further mstructIon after they became 
foremen 1-1 worud place advantages m theIr 
way, and they ean, many of them, aVall them
selves of such advantages to a very great ex
tent 

7385. And you thmk they worud be all the 
more va.luable lD consequence P-Very mnch. 
more so 

7386. Mr. Duon ] Yon stated that when you. 
ceased to Insist on payment from a.ll your workmen' 
r.~r the support of the schools, the number 0£. 
c!uidren fell off one-thIrd, dIll yon not ?-No, tItat 
Willi at a. SIngle eolllery When I spoke. of 1,000 

z z 4 chIldren, 
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cMdren, it was the whole of the colhenes 
together; there are seven colhenee. 

7387. I suppose that afte1;, the system was 
changed, the cost of educabng the cluldren 
would fall more heavtly on the parents of the 
children 1-Yes; on those who contmued at 
sehool, of course it fell much more heavily. 

'1388 In that case It was not only those who 
had no cluldren, but also some of those who had 
cruldren who dlscontinuedoothe paymenH-Yes, 
a very large number When those who took 
their cluldre¥way ceased to pay, the subscnp
tIon for those who remamed there had to be 
rBlSed conmderably. 

'1389 Mr. Akroy'd.] H you leavened the whole 
body of your workpeople With SCIentIfic know
ledge, do you thmJi: tliat knowledge would be a 
much better guarantee agwnst aCCIdents than 
any stringent regulauons WIth regard, for ex
ample, to the use of the safety lamp 7-1 do not 
i:lunk there IS any connectIOn between the two 
thlDgS. I tlunk the regniatlons are absolutely 
necessary, and that the }nstruction m SCIence 
would be an adnurable adjunct. 

7390 You thmk that a httle knowledge of 
the ratIOnale of the precautlons which are en
JOlDed wonld secure the more stnct observance 
of the precautIons 1-Yes, the miners wonld see 
the object of them 

7391. Have you any evenlDg classes 1D con
nectlon WIth your day school 1-There are even
mg classes, but the eveDlDg classes are generally 
orgamsed SImply by the teachers themselves, who 
receIve the pence There are spasmodIc eiforts 
every now and then to get up evemng classes, 
and then they dwindle down agrun. 

'1892 Very few people attend them 1-Very 
few, It depends more on the eiforts of the school
master than anythmg else, and there IS httle 
assIstance gIven In any way by Govel'Dment to 
those nIght schools 

7393 At what age do your cluldren cease to 
attend the day schools ?-It depends on the oe
cupabon of the parents, those who can aiford It 
allow them to remam up to 13 or 14 years of 
age 

7J94. What is the average P-Twelve to thtr
teen. 

7395 Do you believe that If you had facilitIes 
for the formatlon of those evenmg classes, the 
boys would attend In large numbers ?-I thmk 
they would attend well 

'1396 Does not It seem to you that, In the ab
sence of those evenmg classes, there IS a great 

want 1D rqnr localIty of meana for contmuing the 
edu~ation 'tIf those ~ople after 13 years of "ge? 
-I trunk 80; that Ia where we requIre the R •• ~ 
tance of Government, In organising and gmug 
grants 

7397. Are you aware that the Government 
does give grants for those evenmg schools p_ 
Yes, m connectlon WIth elementary educatIon. 

7398. Conld you not carry out those e, emng 
classes 1D connectIon WIth elementary schools?
There IS a good deal of difficulty in doing It io 
ISolated places in the c<>untry i the Governmen1 
does not allow certificated masters to teach be 
yond a certain number of hours in A dny. nn, 
then an assIstant teacher is requIred for tho 
rught schooL 

7399. An extra staff IS required to cllrry on • 
both1-Yes. " 

7400 But swl the cost of the extra stafF for 
the nIght clssses would be much less than haVlng 
a separate school enmely for evenlDg classes 1--; 
Yes i you could not have a separate staif entIrely 
for evenmg classes 1.n those SInall VIllages, but 
WIth Itmeratmg lectures you could have men 
of conmderable ability, passmg from one VIllage 
to another. 

'1401. I understand that 'OU would advocatJ 
a system of Inspectaon for the sCIence schools; 
the same as there IS now for the day schools ?...J 
Rather more so; I wonld gIve more power to the 
mspector ' 

7402. You would let the inspector have ace"" 
tam distnct Just as he has now 7-Yes. ! 

'1403. Cha.rman] Would you conSIder It d~ 
mabIe that the overmen and managers ofmme. 
shonld be subjected to an examlDatlon in sClenc, 
before they were allowed to dIrect operations 0, 
supermiend a pIt 7-1 trunk that is a very d,fli; 
cnlt question to answer; I cannot say that It 11 
my oplDlon that It 18 of vltallmportance i It would 
be better no doubt, but many men are very ablE 
and good practIcal foremen who bave not an, 
SCIentIfic kno .... ledge i I thmk It would be a vel1 
great hardshIp to say that such men should bl 
compelled to pass examInatIons, though the) 
wonld undoubtedly be the better for possessIOI 
that knowledge that would enable them to pas 
the exrunmauon. 

'1404. A man wonld be a better foreman I 

he were able to pass an exammatlon, but It doe 
not follow that the men who could pass the be! 
eXamtnatloDB are the best managers 7-DeCldedl 
not. 

Mr. HENRY W"'7S0N, called m; and Examined. 

7405. Cha.rman] I BELIEVE. you are an 
Engmeer and Brass Founder at Newcastle?
lam 

'1406 You are a Member of the Chamber of 
Commerce of that town 1-1 am 

7407. And you have heen requested by that 
body to come and give eVIdence before thts 
Comnnttee ?-Yes, I have. 

'1408. I beheve you are also a member of the 
commtttee of the School of Arts P-I am 

7409 We have heard It ststed that at one 
tlme there was a Bchool of science m Newcastle 
connected WIth the Department of Sctence and 
Art; hadloU any connectlon with that school( 
-None; was not cogwsant of it. 

7410. But If that school had been of any 

importance, probably it wonld have come undo 
your nouce 1-1 thmk so 

'1411 HaveJou yourself been c<>ncerned 
any educatIon movements 7-Sunply . in co 
nection WIth the School of Art, the Mecham 
InstltutIon, and the LIterary and Plnlosophlc 
Society, and among onr own workfeople. 

7412. In your school of art IS mechamc 
draWIng taught 1-It 18. 

7413. Is geometry taught ?-Yes, sbghtly. 
'1414. By whom is mecbamca1 drawmg ts~~n 

in that school7-1t ]JJ taught by a man who 18 
self-taught man rumself; he has been a pa 
maker In one of the foundne8; he WIUI appom 
at the commencement of the school and still earn 
it on. I 

'1415 
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7415 He 18 the aSsistant, I snp}?ose, to the 

regular art master ?-He is. 
7416 How many papUs are thele in the art 

school?-About 200 
7417 How many of those are artlSans P-I 

should say about hatf of them. 
7418. How many of them would be learning 

mechamcal drawmg?-About one quarter of the 
whole number. • 

7419. 'fhat would be 50?-Yes, from 50 to 
(l0. • 

5420. You have estabhshed schools In con
nectlOn WIth your own works, have' you not?
Yes 

7421. Are they-day schools?-No, they are 
eveDlng schools, eo that the workmen and the 
apprentices can help themselves when they are 
de/lClent lD educatIon. The schools are earned 
on bl themselves, those, men who are up m theIr 
partlcular subJects take them, and they have Il<f 

• extraneous RId; a draftsman takes the drawmg 
class, and those up lD mathematIcs take the mathe
matIcal class, and so on. 

7422. Do you find many of your workpeople 
avaIl themselves of that eveulDg school ?-About 
100 of them do so; we have a readmg-room and 
library. 

7423 How long has that been estabhshed?
Not more than a year and a half 

7424 I suppose you cannot Judge of the per
manent success of that school1-Not very well 
yet 

7425. The more educated workmen teach the 
others who have not recelved so good an eduell
\:lon ?-That IS so. 

7426 You have no scientIfic classes, have you? 
-None My obJect lD domg thls was to prOVIde 
a means for the men and apprentIces to employ 
their time better than they are in tM' habIt of 
domg. 

7427. Is there any statement which you WIsh 
to make With regard to the present mquiry ?-I 
thmk not 

7428. DId YOll VlSIt the ParIS ExrubItion last 
year ?-I dId, and also some of the workshops in 
France 

7429 Have you any personal knowledge of 
the state of InstructIon among the managers and 
foremen of the French workshops ?-Not to any 
~reat extent, but those people that I met appeared 
!o be better educated, partIoularly the foremen 
~nd managers. 

7430 Are you speakmg of the French only? 
,-Yes 

7431. DId you mqUlre partIcularly mto that 
I1bJect?-Yes, I spoke to some of them, and 
lave met them occaslOnally m England. 

7432 The men you met lD England would be 
jjalected men no doubt 1-1 suppose they would 
\e selected men. 

'1433. :M:1' Ahroyd.] You have no trained 
El8sters lD your evemng olasses, have you ?-N 0 

7434 They are merely volunteers ~-They are 
Derely volunteers 

743.5. Do you not apprehend that If you had 

perfectly quahfied and properly prepared masters Mr 
they would tel«lP more effiCIently ?-Yes, we H. /Val 
should hke that ffery much 

7436 But the expense wonld deter you, would. ~9 Ju 
It not?- Yes, we find great ihfficulty even With 18b8 
the men themselves, lD gettIng them 10 pay a 
small amount. 

7437. You are acquamted WIth the )iechamcs' 
InstItute at Newcastle, are you not?-I am 

7438 Ate there .my classes m connection With 
It?-Yes, they have had classes In connectIon 
WIth It • • ... 

7439 Are they purely elementary WasS6S, 01 
are there any SCIence classes m connecnon With 
It ?-There are both, I thwk , but they have been 
obhged to deSlSt on account of not bemg able to 
get masters • 

7440 Do they lack masters, or do they lack 
funds ?-They have not been able to find funds 
to pay the masters. 

7441. Chairman] Is there anythIng that you 
wish to add 7-1 should be very glad tv see the 
edutatlon of the mdustrlal classes carned rugher, 
It would gtve us a better class of workmen, the 
employers oflabour themselves would be benefited 
If we had the means at our doors, lD such a large 
manufactUrIng town as Newcastle, of sendmg our 
chlldren to good schools or classes lDstead of 
having to send them from home 

7442 Do you know the Grammar School at 
Newcastle ?-Yes, I was educated thele 

7443 Is there any SCientIfic mstructlOn gIven 
there ?-None 

7444 Are you ~peakmg now of the present 
bme, or of the tune when you were there ?-It 18 
much the same, It 18 a mele commercIal educa.
tIon 

7445 Has It a consIderable endowment ?-It 
has a. very falr endowment 

7446 So that there would be no ihfficulty' 
from the want of funds 1D gninll' sOIentific mstruc
tIon thele 1-1 trunk not, I beheve the school is in 
a. very good poslbon WIth regard to funds 

7447 Mr Akroyd] If ypu had an mcreased 
grant from the SCIence and Art Departlnent to 
the Mechamcs' InstItute, you would be able to 
establish evenlDg classes for SCientIfic mstI uctlon, 
would you not?-Yes, the masters compl81n of 
the want of payment. 

7448 The masters are starved out, in fact 1":' 
Yes 

'1449. You have a buildIng and you have all 
the arrangements complete for SCIentIfic teachmg 
In connection WIth the Mechanics' Instllute, but 
what you wAnt IS a. httle rod from Government 
WIth regard to masters ?-We want some aId 
from Government, Romethmg on the same princi
ple as tlie Schools of Art. 

7450 You trunk that If the SClence and Art 
Departln'ent were as hberal as It was to the School 
of Art, your lDstItution mIght hve 1-Yes, but It 
was not lIberal to the School of Art, we can Just 
get a.long, and that IS all. 

'1451 But WIth an mcreased ~rant you would 
be able to get on better?-YesJust so. 
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BERNHARD SAMUELSON. ESQ .. IN THE CH.U&, 

D.II. STEVENSON MACADAH, eo.lled in, and Examined. 

Dr. S. 7452 CI"nrmanJ I BELI;EVE IOU are pre-
Macad"",. pared to gIve evidence Wlth regar to the Watt 

J
-l 6 InstItutIon and the School of Arts of Edmburgh P 

z u y 18 8. -1 am 
7453 And also as to other mechllmcs' instttutes 

in ScotlandP-Yes 
7454. And you wish also, I beheve, to make 

some representatIons on behalf of the conference 
on techmcal educatlOl1. whICh has lately be011. held 
at EdInburgh 1-1 do 

7455 Will you kmdly state wha.t IS your POSI
tion lIB a man of SCIence, more espemally With 
regard to those mstItutIons P-I have been a lec
turer In chemIStry In EdInburgh for the last 13 
years. I hold the appomttnent of Lecturer in 
ChemIStry at the Royal College of Surgeons at 
EdInburgh, and I grant tIckets In chemIStry 
for graduatIon In the Umverslty of EdInburgh, 
and all the UUlversltles In the kingdom. 1 am 
also Lectureron,Chellilstry In the Watt InstItutIon 
and School of Arts, and am a Fellow of the 
Royal SOCiety of Ethnburgh, and " Fellow of 
the ChemIcal Society of London. 

7456 Will you explaIn what you mean by 
tickets In cheWlStry 1-1n EdInburgh, the cla,Sa 
tickets of extra academIcal lecturers are acknow~ 
ledged by the UniversIty to the extent of one
fourth of the total number of tIckets reqUired by 
any graduate In med,Cine of the UniverSIty of 
EdInburgh BeSides quahfYlDg for the UUlver
Slty of EdInburgh, those tIckets are also recog
maed by all the other umverBlues IU the kIngdom,. 
and by the other medical andlubhe boards. 

7457. What IS the nature 0 the Watt Instltu
tionl-The Watt InstItutIOn IS a working man's 
college, an InstItutIon for the educatIon In SClence 
of arw:ans It was foun<;Ied In 182J,.and has 
consequently snrvived 47 seSSIons,. and jt is now 
in a more fiourislung condItIOn than It has ever 
been The attendaD.ts of students at tlus peo
ple's college exceeds that at any other educatIonal 
establishment in EdInburgh~ except the Uni
versity 

7458. What was the origtn of that instItutIon P 
-The ongtn of the Watt InstItutIon arose from 
a conversatIon between men of sCientIfic acqUll'e
ments In EdInburgh m 182l.. ;who- agreeol to. 
issue a preIuninary prospectus of t1wi artJZa.n 
eollege, the commencement of wruch ran as fol
lows -" PROSPECTUS. School of Arts, for the' 
Better Education of the Mechazucs of EdInburgh. • 

ThiS assocIatIon has been formed for thll purpose 
of enablmg industnouB Tradesmen to become ac
qUBlDted WIth such of the prInCiples of MechBUlCll, 
Chemistry, and other brBnches of SCience as are 
of practical apphcatIon m their several trades, 
that they may possess a more thorough knowledge 
of thell' bUSIness, acquit e a greater degree of 
s1011 m the practIce of It, Bnd be led to ImJ'rove
ment With a greater security of Sl1ccess. Im
mediately before the openmg of the institution 
another prospectus was issued, wruch mentioned 
further the object of the college. It stated 8' fol~ 
lows .. The great object of thIS InstitutIOn IS to 
supplY~lIt such an expense as a workIng trades
mllll can afFord, lnstructlon in the various branches 
of .seienee wluch are of practical apphcatIon to 
mechamcs in their several trades, so that they 
may the better comprehend the reason for each 
indIVidual operatIon that passes through thell' 
hands, and have more certam rules to follow than 
the mere lDutatlon of what they may have seen 
done by another. It 18 not intended to teach the. 
trade of the Carpenter, the Mason, the DY!lr, or 
any other partiCular busmess, hut there l.8 no 
tr8.de whicli does not de'pend. more or less, upon 
scientIfic prInCIples, and. to teach what these are, 
and to pomt out theIr practIcal applIcation, will 
form the business of tlus estabhshment. lie who 
umtes a thorough knowledge of the prinCiples of 
hIS art WIth that dexterIty wruch practice, and 
practice only, can give, will be the most complete, 
and probably the most successful, tradesman.· 
Agam, on tlie evemng of the introductory lec
ture-Tuesday, 16th October,1821-the secre
tary. 1U name of the dll'ectorlJ, addressed thE 
artJzan \lUPUs, and havin~ made reference to thE 
early history of and cliscoveries of Watt ant 
ReIl1lle, and shOWIng the advantages of a scwn 
tIfic trammg, he smd. "You mllSt always bea 
in IWlld that the School of Arts has been esm 
bhshed for the purpose of gtvmg YOI1 real ani 
substantIal l11Btruction, not to amuse a vacan 
hour and excite your wondel' by e.xhlbltlng som 
C11l'lOUS and showy expenments; that It 18 iD 
tended, In a word, to enable you to carry awa 
information wruch will be of sohd advantage 1 
you. in the uerClSe of your trade." 

7459. Who were the principal men who toe 
an active part in the formation Of this instItutiOI 
-The founder of the School of Arts is recognj8f 
as the late Mr. Leonard Horner, who acted 

secreta! 
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secretary for many- yearS", but he was associate! 
with Dr., afterwards 811' DaVld BrewS"ter, Pro
fessor P1llans, Mr. Bryson, and otherS' 

7460 Have the obJecU! of the institution beell. 
fully earned out from that time to the present t
The obJects of the instltutlOn have been fully
earned out froUl that tIme to the present. The 
classes that were organised at first wers m oh8'" 
mlStry and natural plulosophy; but even during 
the first seSBlon the mechawcs themselves ex
pressed a deSIre that mathematIcs should also be 
added, and they conducted classes among them
selves m mathematIcs, SO as to assIst them m un· 
derstandmg the lectures on natural phIlosophy; 
and the directors durmg the next sessIOn added a 
class of mathematIcs to those on chemIStry- and 
natural ph1losophy. These classes were constI
tuted the fundamental courses of InstI'Uctioll' it!' 
the InstItutIon, and they stIll remam the funda
mental courses of lUStructIon 

7461 A class In mathematics Was added to 
those m chemistry and natural plulosoph:rm 1822? 
-Yes 

7462 And it has eXIsted e'l'er smile 1-And i~ 
has existed ever Slnce 

7463 fa there a large number of membere hr 
the Institute?- Yes Dllnng the 47 years of 
the eXIstence of thm instItution, upwards of. 
20,000 of artazan students have receIved metrue
tion in thIS people's college The year in wluclt 
the lnstItute was opened there were 452 tickets 
Issued to stIldents, and du.ring the present sesSIon 
there were 1,032 tickets granted to pnpIls' Ther&' 
arc some students who take out more than one 
class, so that necesBarlly the' number of tlcketlt 
does not exactly represent the number of pupils; 
but tms year the number of students attendmg' 
the School of Arts was 709 IndIviduals l and ,n 
the precedmg year, namely, the seBBIOn ofl866-7. 
there were 740 pupus There is therefore a 
shght d,mmutIon In the Dumber thIS year, which 
we IlScrtbe Ilnnclpally to one cause It has 
always been found m the history of the school, 
that whenever trade was dull, or there was a' 
tendency on the part of masters to reduce wages, 
such had a most important influence upon the" 
number of al tIzans who attended the school; gnd 
on the present occa81on, where we have a decrease 
of three students, as compared WIth lasb seBBlon, 
we attnbute the dImmutlon m Bumbers to the 
dulness of trade In Edinburgh. 

7464 Have you classIfied the students accord
Ing to their trades P-I have The last occasIon 
on whICh I made this classtlicatIon was durIng th& 
seSSIon of 1866-7 The statistics {or the present' 
sesBlon have not yet been draW!1 up accordmg to 
the trades; but I submit to the ComlDIttee the 
statement in last year's report, where the occu
pations of those who attended the institutIOn are 
given These are, alch,tects, bakers, bankers, 
basket-maker, bell-hangers, blacksmIths, book
binders, book-keepers, -booksellers, bootmakere, 
bow - maker, braesfounders, brewers, bu1lderS', 
brushmakers, eabmetmakers, wood carvers, 
chemISts, CIVlI engmeei'S, clerks, shopmen, clock 
maker, clothlefs, colleotor, oolour maker, eon
fectioner, cork manufacturer, outlers, dentists, 
drRJ.Xlrs, draughtsmen, druggtsts, drysalters, 
englDeers, engravers, wood engravers, eco:Clse 
oihcers, fannef', gardeners, gilders, gmss-etainer, 
gluZIer, g<lldsmlth, grocers, gunmakers, halr
dresser, hosiers, ironmongers, iron turner, 
jewellers. Jomers, land 8urveyor, librarian, lI~ht
hOllse serVIce, lIthographers; hthograpluo wnter, 
\ 0.72. 

lI1a.sons, lDerchant, musicsellere, optiCians, house 1>. lfI 
painters, paraffin works, pattern maker, photo- M4cado.m 
graphers, pIanoforte tuners, plumbers, porter, 
postman, pnnters, pnnter's reader, saddler, 
sculptor, seedsmen, shoemakers, stlverslll1th, II July 186 
skmnel', sIateI', stationers, students of nonna! 
Ifchools, surveyors, trulors, teachers (pupil 
and asSIstant), tmsnuth, tobaccomst, travellers, 
warehousemen, watchmakers, and some pupIls 
of DO trade, belDg eluefly young people from 
school . • 

7465. What do you mean by engmeers In 
that list? - WorklDg mechamcal engmeers, 
artIzans 

7466. Are those students mostly adults, or arl! 
they apprentIces 1-The average age of the 
students .attendIng the School of Arts will be" 
from 20 to 25, but we have some jluplls as young 
as 15, and we have others attendmg the classes 
who are certaInly' above 50 

7467. There are a large numbeI1 of clerks and 
shopmen, I observe (-There IS a large number 
of clerks and shopmen, but it must be under
stood that these are clerks who attend small shopS;. -
and who cannot get away dunng the day, they 
are men in no better condition, SO far as status 
In SOCIety" or primary education goes, than ordi
nary arlIzan". 

7468. Have you any Idea what are the objects 
~enerally of that class of persons attendIng you» 
mstItutIon ? - The.- object seem& to be general 
Instruction. We have had mstanees of students! 
m thescileol, who were not artIzans, who studIed. 
the branches of slllence m the school, and who
after,vards dev<lted thell' attention. to speClaJ.. 
br.anches of SCience, and became connected With. 
Cel'taIn Industnal purSUIts 

7469. You have 27 students of nonna! schools ? 
-Y~ . 

7470. Are those young men who afterwalds 
become echoohnasters In ddferent schools?
Yes l but It will be observed that we have also 
two pupil and B.SBlstant teaehen, wIncb. with the.-
27 students of nonnal schools;make 39 young men 
who are 1D trrunmg to become sehoohnasters. 

7471. Chiefly, I aupllOse, m parISh and other 
elementary schools i'-Yes, Just so. 

'7472. How is the instItution supported?-The' 
InstItution IS partly supported by the fees of the 
students, but In other part It IS malDtaIned by' 
contnbutIons wInoh are receIved from partIes 
In EdInburgh, who take a speCIal mterest m the 
lDRtItIltIon The slims received from fees durIng 
the 1118t five seSSIons were, m 1863-4, 177 t. 12 s. 
from 667 students, In 1864-5, to 170 l. 1. 6 d 
from 624 pupIls; In 1865-6, to 1761 1. 6 d. 
from 618 students, In 1866-7, to 193/. from 740 
pupils; and In 1867-8, to 207 1 from 713 
students •• 

7473. Those are the contributions from stu
dents' fees ?-Yes, those are the contributions 
frolD students' fee8. 

7474. What was the amount of the other COD
tribuhons?-I find, In takIng the 47 years that 
the mstltutIon hIlS been in exIStence, the fees of 
the students come to almost exactly half the som 
TeqUlred to keep up the instItutIOn; so that the 
contrIbntions from other sources have been equal" 
to the total amount of the students' fees Latterly 
we have denved conSlderable mcome from lettIng 
off' part of the prelll1Ses, so that the contrlbntIons 
irom frIends are not so much needed. 

7475. How did yon obtain your premISes for 
3A2 the 
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Dr. S. the institution 1-The present buildings were pur
Macadam. chased lU 1850 partly flom a sum of money winch 

had been accumulatmg from year to year, and 
11 July 1868. whICh had been set apart iTom the ordmary lU

come of the school, and partly from a sum winch 
was subscrIbed by gentlemen for the purpose of 
foundmg a meIDonal to James Watt. The sub
scn bers considered that the best means of foundIng 
a memorIal to James Watt was to assocIate hIS 
name With thIS artJzaDs' college, and they handed 
over the greater part of the sum whIch they had 
('.()llected to the drrectors of the school. At tIue 
time the drrectors changed the name of the col
lege from that of the School of Arts to the Watt 
LiBtltutlon and School of Arts. Part of' tIle sum 
whIch was collected for the Watt memonal was 
expended in a statue m stone to Watt, which 
was erected m front of the school, where It atJIl 
remruns. 

7476 Do you know approximately what was 
the entire cost of the buildIngs 1-1 thmk about 
2,500 l., but the plesent value of the butldmg 
and BIte IS about 5,0001. 

7477. Is tbat mclusive of the ground or exclu
SIve of the ground, was the ground a donatlon 
from anyone ?-There IS a feu duty, a ground 
lental, ~lnch amounts, With insurance llJld pubhc 
burdens, to upwards of 12 l. ' 

7478 DId you receIve any grant nom the 
mUnlClpalltuthonties of Edmburgh or from any 
publIc autho11ty 1-W e received nO graut from 
any public authonty espeClRlIy for the purpose of 
buildmg or purcbaslng preml8es, but the muniCI
pal authOrities of Edmburgh bave always reeog
mEed the school The Lord Provost has gepe
rally been chairman of the meetings of su6scn
bel'S, and every year the mUnlClpal authorities 
g'lve It donatton of 51. 58. towards the expenees 
of the scbool. 

7479. Have· you any chemical or physical 
laboratones, or 60th 7-We have no chemlca.l or 
phY$lca.llaboratory at present attached to the m
stltutIon, but durmg the last session I felt that It 
would be to the advantage of the students to gtve 
them an opportunity' of studrwg In a chelllica.lla.
boratory-; nnd accordmgly I wormed my class 
that ,f a sman number of artlzans, smctly IlDllted, 
would enter thelr names, I would arrange that 
they should be accommodated In my laboratory at 
SUlgeons' Hallin the evenmg. and that lUstrUe
hon should be g'lven to them m practical chem18try. 
Twenty men put dolVll their names at once, and 
we had a course of practIcal chenustry dunng 
tins eelS.SIon. These students went so far as to be 
able to reeogmse, by a systematlc appitcatlon of 
teste, any metal or solutIOn of metal tbat was 
handed to them, although such was preVIOUsly 
unknown to them. 

7480 Have you any means of testing the pro
gresamade by the pupus?-Yes, m thefi1'l!hnstance 
the Echool grants attestatIons of profiCiency ID the 
fundamental classes, VIZ, those for chemIStry, 
natura.! plulosopby, and matbematlcs; and tlie 
student who has, during each of tbe tbree years 
of h18 attendance at the school taken attestations 
of profiCIency In at least one of those branches 
of OClence, and can produce the three attestations 
of profiCIency m ~hemletry, natural pbllosophy, 
"and mathematics, to tbe subscnbers of the school, 
has a dIploma granted to him. The diploma con
stitutes the student a hIe member of the school, 
and entities hIm to attend any class dunng any 
suhsequent semon, and also admlte hIm to the 
hbrary on payment of 2 B. each year. The attes-

tatlOD is SIgned by the lecturer of the speCIal de
partment, and by the secretary of the school, and 
the dIploma IS 8tgned by the three lecturers on 
SCIence, by three of the dlrectois and by the 
secretary. The diploma is acknowledged ae of 
conSlderable value among artJza.Ds, 80 that they 
strIve to obtain It, and It has been found elt
tremely useful to many of them lD seeklDg for 
SItUations of trust. and resp0D.Blblhty In llUbhe 
works. , 

7481. Are the cJtallJmations conducted by the 
lectlrrers 1-The exan;.matJons are conducted by 
the lecturers themselves, but some of tho directors 
are generally present, and 1 mlly state here. 
that there are SpecIal sents for the dIrectors In the 
lecture-room I so that the dIrectors can attend at 
any tIme dunng the lectures, or durmg the elt
ammatlons. 

7482. Who are the other professors in the 
school besides yourself 1-The other lecturers III 
thll school at the present tlmo are :r.II. James 
Pryde, lecturer on arIthmetIC, IIlgebra, and mil'
thematICs; Mr. Wultam Lees, .& 11£., lecturer on 
mechaDicaJ. phuoBophy, along ''11th myself, as 
lectJll"er on cbemlstry. Those cllJ.Ssea are the 
three fundamental branches of mstruetlon I 
should also state that there are other classes whIch 
were early III the lustory of the school added 
'to thiS cumculum, and that we hava now Mr. 
DaVId Pryde, AM, who teaches the structure 
of the Enghsh lan!!Uage; Mons. Charles lL 
SchneIder (of the 1IIgh Bchool) for French; 
Herr John Schopp, for German; Mr. Will1Sm 
Carmichael, for archItectural, mechamcal, and 
ornamental scroll drawmg, and Mr. W tlliam 
Campbell, for ornamental modellmg. Those 
cllJ.Sses \Vere added because It was consIdered 
that they would be of advantage to the artlzans, 
but on several occasions attempts have been made 
to suggest the formation of other classes, winch 
attempts the dIrectors bale mvanably reSIsted, 
as they consider the present cumculum IS qwte 
suffiCIent to occupy the attentlon of the art/zan&. 
It may be thought, perhaps, thatl French and 
German are not pure sCience subjects, but the 
study of these languages was Introduce!i because 
SO ma1sclentlftc books at the present tunc are 
prmte 1D French and German. 

7483. I thmk you have not yet stated what u 
the fee per course? -If a student JOIns au, 
smgle eourse of Instruction he pays 0 I. for thai 
class If he takes any two of the fundamenta 
courses of instruction he pays 7 8. 6 d. for the twc 
COllrses; and If he enters for the four cJassel! 
chemIstry, natural pbtlosophy, mathematics, anc 
Enghsh (for Engl18b 18 now recogmsed as of grea 
Importance, though not part of the regular curn~ 
cuIum) he pays 10. forthe seBBlonofSJx montbe 

7484. Is the course completed lD one ses8W~ 
":"'A course In science 18 not completed ID 0 
session I genera.Ily lecture dunng three se 
slons on chemistry; one sesswu I take up the non 
metallIC elements; the second session I dIscus 
the metalhc elements; the thrrd seSSIon I lectur 
on orgaDlc chClmstry. but durmg each 8e1!SlO 

I Invanably mclude instructIOn in ebenucal pm; 
losophy, so fa:r as such is necessnry for enabhng 
the students to understand lD a SClentdic DJano 
the specialsubJeet before them. 

7485. Is it your cl<penence that a large pr 
portIon of the students contmue WIth you dn 
tbe senes of three courses?~ We have a CODslder 
able number of students who take up the 
ofmstructlon for more than one YfM, but a large~ 

proP9rtlonl 
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proportion, I should say, do not Jom the same 
course of InstructIOn fur mOIO than one year. 
The puplls belong to many dIfferent trades, and 
In studymg chemIstry they doubtless enter the 
year wilen the couree whIch specIally bears upon 
lheu dady avocatIOns IS belDg consIdered. 

7486. I thInk I understood you to say that 
two sesSIons were reqUIred in order to complete II 
conrse of Inorgamo chemIshy?-Two courses 
are reqUIred to complete what mIght be mcluded 
under the term of lDorgamc eheIll1Stl]', but one of 
those courses IS entIrely taken up WIth the non~ 
metallIc elements, and the other course IS taken 
up WIth the metalhc elements. 

7487 Would a student entermg at the com
mencement of the second course, be able to 
dellve sufficIent mstructlon to enable hml to dIs
pense WIth the fitst course ?-Undoubtedly, for 
we mval~ably make It our busmess to conslderm 
each seSSIon that the students when they enter 
are totally Ignorant of the subject to be brought 
before them, for example, we mtroduce so much 
of general chemIstry as to make any given depart
ment of chemistry Intelltglble to the pupils who 
have not previously attended the lectures in che
mIstry. 

7488 That IS what you meant, I suppose, by 
lectUrIng on chemIcal phIlosophy 1_ Y es 

'1489 Have you been able to trace the subse
quent caleers of many of your students ?-The 
Qllectors have on many occasIons received com
mumcatIons fiBm formei' students who have 
stated that they have been more than ordmartly 
suocessful III hfe, and that they owed a great deal 
of that success to the traInmg in sClence which 
they had receIved In the School of Arts I may 
mentIon the name of Mr. Will1ll.1n Bam of EdIn
bur~h, who is now at the head of an engmeerIng 
establishment, and who holds It diploma of the 
school. He has nccompamed me to London, and 
10 ready to state to the Comm1ttee how far he 
conSIders the trauung whIch he received m our 
s,~hool has conduced to hiS own prosperity. He 
Will be able to mentlOn the names of others who 
have been benefited III a slDl11at way Another 
name whIch occurs to me 18 that of Mr John 
Kerr, who was formerly a workmg tmsmith m 
Edmburgh, but who received the diploma of the 
school 1U 1863; aud is now the manager of ex
tens1ve gas works at COptapO 1U South America. 
An annual prize m the school has been founded 
by J\<ID. James Newland., now boroutO'h engmeer 
1D L,verpool, who i. an alumnus 0 t1,e school 
I may also mentIon that another pupil, Mr Smith, 
who was an artIzan when he attended the InstI
tutIOn nnd took the dIploma, became afterwards, 
nnd still remams, head mathematical master 1D 
GeOlge HerIOt's Hospital. There are many other 
SImilar instances of the success lD hfe of the 
alum ... of th,S ai ttzan college, thus, one pupil 
who W&B a cabinet-maker, became schoolmaster 
In the parIsh school of Preston Pans, Il.Uother, 
a. taIIOl, received a iesponsible appomtment 1D a 
large engmeerm(l' esta.bhshment In Glasgow; 
another, a tmsmith, became a schoolmaster 1D 
Perth; another, a basket-maker, was promoted 
to be manager of the asylwn for the deaf and 
blind 1U Heleast; another, a tauor, became a 
pnvate secretary to a noblema.n; whIlst IIIlOther, 
a mason, was appomted an Inspector on one of 
the Enghsh hnes of ratlway. 
, 7490. But apart from those examples of men 
who have ceased to be workIng men, ha.ve you 
reason to behave that the POSlttOll of those who 

o.n. 

are sttll workmen has been materially improved Dr. S. 
by the mstructlon which they rece1vecl in the Macadam 
school?-We have great leasO)l to beheve so, 
the dIrectors 1D thell yearly report. lDval~ably 2' July 186 
state that they have receIved communIcatIOns 
from workmg men to that effect. Instancea havo 
occurred where large, employers of labour have 
lntmlated to the directors, that m the filling up 
of the posltJ.ons of foremen and managers 1U 
their works, they would gtve a preference to a. 
pupt!. of the School of Arts, and they have als" 
stated tbat such a candidate had been selected 
from many candIdates 1D partIc\uar for. hIS SClen~ 
ttfic attainments The dIrectors further mention 
thai the diploma of thIs arttzan college affords II 
ploof, whenever the puptl may present it, ., that 
Its owner has undergone a regular SCIentific 
conrse of educatIOn ThIS document carries great 
weIght WIth It, and never fails to lead to the best 
employment 1D the hne of hfe to wmch Its pro-
fessor belongs" • 

7491 Are there any other lDStItUtIOns In Scot
land resembhng the Watt InstitutIon in EdIn
burgh '-There is an InstitutIon in Glasgow whIch 
18 known as the Andelsoman Uruverslty, which 
18 prmClpally a medical school, but where the 
professors dehver lectures on SOIence to arhzans , 
and I beheve such lectures were dehvered m the _ 
.A.ndersoman InshtutIon before they were Olgan
ized 1n Edinburgh Those lectures, howevel, at 
the Andersontan Institution dId not at that ttme 
fulfil any idea of systematic mstruction such as 
was carried 011 t m the Edmburgh School of ArtB, 
and consequently we do not tlnilk that the credIt 
of lDtroducmg systemattc IUStructlOIl. lU SCience 
belongs to the Andersoman InstttutIOn, we thmk 
It properly belonO's to the School of Arts in 
EdInbur~h; stIlL Y.;ctures in SOlence were de
hvered lU the Andersoman Instttutton before 
they were dehvered m the School of Arts in 
Edmbur&h After the School of Arts had been 
orgamzed, 1D fact some years afterwards, 1\ Me
chamcs' Institution was started lU Glasgow, and 
It has, I beheve, been suocessful 1U teachmg the 
elements of some of the SClences. I am not aware 
that the directors of the Glasgow InstItutions 
give dIplomas or attestatIOns of pi ofiClency, or 
th ... t they strictly abIde by a systemahc currl
eulum of study. 
• 7492 Are there 1D Edmburgh ... ny other m

stttuhons of the same kInd as the Watt Instttu
hon ?-We have no other lDstItutIon of tlle same 
kmd as the Watt InshtntlOn lU Edinburgh 

7493 In the other large townl> of Scotland, 
such as Aberdeen, Dundee, and Greenock, are 
there any mstItutIons sllluiar to the Watt Inshtu
tlon at Edmburgh ?-There are mechamcs' mstI
tutlons 1U Aberdeen and Dundee, Paisley, Green
ock, and other large towns lU Scotland, but no 
lUShtuhons of a slDlilar nature to the School of 
Arts, so far as systematic InstrnctIon lD sCIence 
IS concerned. I beheve, however, that those 
mechanics' instItutlons 11l Scotland have done 
much good 1D theIr day m dlffusmg to some ex· 
tent a deSIre to stndy science. You have at 
those mstltutIons courses oflectures, and olthough 
only a few of those leotures are on SClence, they 
do some good I beheve, also, the mechamcs' 
lnshtutes of Scotland mIght form the basIS or 
starttng pmnt for lUstttutIons where IDore syste
mahc teachIng would be gIven In SCience. 

7494. But 18 there any orglUl1Satlon In Scot
.l ... nd anologous to the union of mechamcs' msti

tutes In Lancaslure or Yorkslure ?-There IS not. 
3 A 3 7495. In 
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Dr. B. '1495. In the caee of the Watt Institutron, have one meetmg, and have taken into eonsl<lembon the 
Macadam. you I'.onnected yourielvee with the ScIence andArt .ecoud resolutlou which refers to Govcrnm<lut 

- Department?-We have only recently conueeted md:--uThat elementary SCIence should be taught 
II July 1868, ourselves WIth the SCIence and Art Department; m all 00110018, and that the Government rud now 

in fact, It has only occnrred wltlun the last month offered, m the shape of grants of mone:r and 
or two, we chd not do eo preVIOUsly, owing to apparatus, 88 well as scholarshipi and exiulJltlons, 
Bome dIfficulties on the Jl!U1' of the SClence and should be largely increased and mueh modIfied In 
Art Department, first, Wlth rel!.'Bl'd to the recep- erder that they may be more lSenerally taken ad· 
tlon of our students, and latterry of our lecture .... , vantage of." At the comnuttee m~ebng the 
as qualIfied under the,r regulatIOns In Edmburgh. whole subject ot the teachmg of BClence in schoole 
We cOUSldered that, 811 the Watt Iustltutlon and was 'fiery fully d18cuS8ed, aud It appeared thnt 
School of Arts had been fi01l1'll!hmg for a large there was very eonslderable dtffioulty m tchool. 
number of years, and as our lecturers held apo Wltb regard to gIvmg suffiCIent enconragement 
}Jomtlnents whIch were of much jlTeater moment to teachers to have SCIence classes, OWIng to the 
than mere aJ!pomtlnents as teaohers In artlmu 8chools ID mnny dtstrICts oC Scotland bemg at,. 
eollcges, the 8Clence and Art Dcpartlnent should tended by all el8llsel of SOCIety at one time. You 
have acknowledged the school as one whIch had have tbe proprietors' chIldren and the children 
done Its work, nnd was Btul fit to do its work. of peasants aSSOCIated with each other In tho!" 
There 1"88 some httle rufficulty at first m 80· pnmary schools, and the D18m part of the 
know ledgIllg the school aud Its lecturers and teachIng bemg ordmary IDstructlon In rAading. 
pupUs, 811 I have already stated, winch has now wntmg, and anthmetIc, under a Wbltehnll l'&< 
been adjusted, and we are now prepared to enter gulatJou the teach.ng of SClence haa been shu. 
heartIly mto the arrangements of the SmenclI out, BIld 88 there are few opportumb811 m th. 
and .Art Department for the future, and shall evemng for teaching the pupIlS, nnd the teacher ~ 
oonduct our eXBlUlnatlons in accordaooe wltil exhaUllted by hu labour durmg the day, It was oon .. 
thetr regulations durIng Ilommg sessIons. sIdered hy the CommIttee a bamer to the teacb,o;. 

7496. Refemnlf to the oonference on techm. mg of menca by the teaohers 1U our elementary I 
oal. eduoatlon whloh was held by the Royal schools, that they should not be able to commUo'j 
Scottlsh Society of Arts dnnng the &pnng, have Blcate SCIentific facts dnnng the ordtnary time oli 
you any recommendatlons or any statements to the day InstruCtIon. ~ 
bnng before the Comnuttee i'-1 may state that 7498. Is It your opimon that If they were peN 
the conferenclI was very largely and mBuentiallr mltted to teach sCIence m elementary school. 
attended; m fact, the meetlng was qUite na.tlonal they would be qualrlied to do It 1-1 beheve thalli 
as far as Scotland WB8 concerned. There were ilIe ~onty of the teachers are now qUllhfied 'kII 
represented a.t the conferenoe tbe mumClpahtlea teach elementary SClence. We have now a mucIP 
and other anthorltIes of every unportant town and supenor class oC men lIB teachers m Scot1B1l~ 
dtstnet, and the univerSItIes and the teachmg thnn we had a httle tmIe ago. Very smet atte~ 
bodIes of Scotland; and after lengthened dIS- tIon 18 paid to thei~ qunldicat10na before they ar 
CUSSlon, certam resolutIons were adopted, wlneil appointed. At the conunittee meetlug nece 
I WIll read. "1. That the time has nrnved when aanly tbe teachmg element was very lar~ely r 
J.t 18 deSIrable and necessary that the prlnClplee presented, and the second rcsolutlon, which 1" I 
of sCIence should form an Important element In passed at the cunferpnce then formed the subJecfl 
the education of all classes of the commuDlty. of dlscusswn, and lD8truCtlonS were given to m~ 
.2. That elementary I!ClenCe should he taught In as secretary of the comnnttee OD techmeal edn.
all schools, and that the Government BlU EOW eatlon to frame a memor181 to the SCIence and 
o:lfered, In the sbape of grants of money and Art Department on the subject, embodylU~ the 
apparatus, 88 well 88 seholarshlps and exlnblhons, followmg Tesolntlon--" That elementary SCIence 
should be largely mcre8lled, and much morufied. should be tnught m all schools, proVlded therel 
m order that they may be more generally taken be no mterference With the ordmary branche& 
advantage of 3 That for the more thorough of pnmary educMlOU, that the Governmen~ 
Instruction of all cl8llses, It 18 desll'able that IUd now offered in the shape of grants oX! 
ch8l1's of apphed SCIence be founded In the uni- money and apparatus, aa well as scholarships 
verSItles, and that branch mdustnal museums be nil. exhibitIOns, should be applIcable to IilI 
estabhshed in the larger towns. 4. Thnt the schQOls and to all pupUs, and that the payments 
mechanIcs' 1I18ututlons of the country should be to teachers should be made for successful pupds, 
reorgBn1Sed and extended, so that systematio wbether these be tflught m day or III evening 
mstroctlon m the elements of SCIence may ~ be schools, and whatever be their posItIOn In SO< 
placed mtlun the reach of all amsans. 5. That elety." The opuuon was expressed very de
the coonC1l of the Ro,Yal Scottlsh Sootety of Arts clIledly at the commIttee meetIng that thcr( 
be requested to a.ppOlDt a eDlDlJllttee to< promote was .. want of sufficIent eneouragement tt 
the objects of the foregomg resolutions" The teachers ID echoola to go on WIth eelenCi 
counCIl have appomted a colUollttee, winch DUm- classes, but that 1£ the Screnee and Art De 
bers abont 120, and represents all the mUlUelpal partment threw opeD the teacbmg of ",ence 8 
and other authol'ltles In Scotland, beSldea the am- nil bmes of the day. BIld thre~ open induce 
versltIes and the teaclungbodtes. menta Up&1l results of sucoeesful teachmg for al 

7497. Mr. Bruce. ] Were these resolubons 01_, the pnpila and teachers woUld lICe It to b 
passed before or after the Slllence and Art De- their lUtereet to go hearbly mto the arrang( 
partment had lS8ued theu Dew minutes for the ments of the Sctence and Art Department. 
encouragement of science teaclung ?-Tltos& re- 7499. Mr. Bruee] Will yon atate what the! 
eolutloll& were Jlaesed after the new minute had 1& to prevent elementary teachers from teachm 
been lS8ued by Ue Sctence and AlIt Departmem. science 1U the day tlIne1-1 beheve there 18 
They were ;passed at a meetmg held on tbe 20th Wlutehall J'egula_ winch CorbIde it beu 
of March tbie year. L may state tbat th", com-. done. • 
unttee appolUted byth(l; 0011UC1l hnve already had '1.500. :But surely thai UI a mi.taken idea, is 

J1O£?' 
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not 1-1 may wrect the attention of the Com
mIttee to Clause 23 of the DlTectory of the Sc,ence 
JUld Art Department for 1868, whIch says, "All 
payments to quahfied teachers on acccunt of 
~Clence teachIng ale made by the SCIence Rud 
Art Department, and are only made III respect 
of a school ,n connexlOn Wlth the SCIence and 
Art Depattment. No such payments are made 
III respect of any instructIon In scu)nce that may 
be given durIng the three attendances of an ele
mentary schoor recelvmo?, aId from the EducatIon 
Departlnent, Wluteha!l.' 

7501. But my questIon was, whether there 
was anythmg to prevent elementary schoohnasters 
from telWhmg sCience 1Il thelT schools 9-There 18 

nothing to prevent thetr teachmg It, but that 
clause prevents them flom reoolVlIlg any,emana
ration for domg SQ. 

7502. Chairman] Wbat the eonference re
commended was, tlui.t elementary teachers III day
schools shonld be paId on results, Just as If the 
teachlllg had taken pllWe III an ordmary sCience 
school ?-J ust 80, that they should be paid for 
successful lesults III teachlllg, whether III d1l.Y 
or eveDlng schools, and also for all cl .... ses of 
pupils 

7503. You !Jave been speakmg about the foun.
datIon of chaiT8 of apphed sCIence III the umver
BltIes, IS It not the case that in many of the 
Scotch UDlverSIties there roe such cbalrs ?--In 
Eumbnrgh we have a chaIr of agrlcnlture, 
which ought to be conSldered a,t'phed sCIence; 
we have also a chaIr of engmeermg, which has 
'been recently estabhshed, and endowed pro tly by 
Sir DaVid Baxter, and partly by the Government, 
the Government lIt that case acknowledgmg the 
plmclple that whatever ~um be rrosed by the 
locahty, the Government Will add a slDlllar sum. 
Those are the chlUl'8 of apphed sCIence m EdIn
burgh. then we have a chair of engmeenng III 

Glasgow, but we have no chair of agncultule m 
Glasgow, and neIther in EdInburgh nor In Glas
gow have we a ohatr of technical chemistry 

7504 Have you a chaIr 10 phySICS m Edm ... 
burgh?-We have a chatrlunaturalphllosophy, 
but not m apphed phySICS. 

7505 In 8t Andlew's and Abepdeen have they 
any chair of apphed sCience ?-In St. Andrew's 
they have no chair m aEplled sCIence i m Aber
deen tbey have a few ectUIes-but It IS not a 
properly oonstltuted chall'-they have, ho" ever, 
a few lectUles III agnculture 

7506. Mr. Bruce] Are the class of men who 
attend the Watt InstItutIon generally those who 
nught look forward to be managers, or, are they 
men who sl1llply belong to the class of workmen? 
-The men who attend the School of Arts are 
pllnclpally men who are motly artIzans In the 
SCience and Art Departlnent senBe of the wQrd, 
they are men on weekly wages, or the sona of 
men who are on weekly wages; I should say the 
sons of men who deslTo to further themselves m 
the world. and to make .. :pra.ctlcM use of the 1Il

structIon which they receive, I have no doubt 
that these artIzans do look forward to holding the 
poSition offoremen, 01 even that of mastllrs 

7507. Do you oonSIder that EdInburgh. IS suf. 
iiclcntly supphed with the means of SCIentIfic. 
instruction, taking into account the extent of Its 
populatIon 1-1 do not thmk It IS suffiolently sup
plied WIth the means of sOlentafie mstructlon. 
takmg into acoount the extl\nt of Its popnlatlon. 
I may sa.y that the School or Arts lias done Its 
wOlk well. far l1li Its means go, but thllt thet 
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lIlstltution 18 one lU whIch accommodatIOn 18 t 
insuffiCIent. We have only one pl"lIlmpallecture' Ma 
:room, when we (lught to have at least three -
lecture-rooms. We have no chenucallaboratory, ~ Jui 
.. nd I thIuk we onO'ht to have a chemIcal labo
ratory, 110 as to be able to gIve systematic Instru!). 
110n m prootacal chellllstry, and teachingm practlcal 
phYSICS 

7508. W,th more means, In fact, you could d6 
more good1-Wnh more means we Could do a 
great deal more good. 

7509 Do you thInk you would be able to do 
most good by enlargmg your present mstItutIon, 
or by fonnduig .. new one, so as to gIve a morc 
conveDlent access to persons hvmg m othey qllaI'

ters of Edmburgh 1-1 beheve the best way would 
be to enlarge the present mstltutlon, as It IS COD

nected by name WIth all the mtelhgent worI!:men 
of Edmburgh. At present there IS a very fll>
vourable opportunIty of extendmg the present 
School of Arts, becaus~ the llXlprovement scheme • 
of Edmburgh will cut nght through the bll1lwng, 
so that we shall be forced to move a httle to the 
jllde. .A memorIal has been piesented to the Im
provement COm:mIBSIOners, askmg them to permit 
UB to retam our present SIte as far as possible, Bt) 

that we may form the corner of the new sheet I 
thIs will necessanIy entail conSIderable expense, 
but although we have apphed for a site to the 
Improvement Comllllssloners, and wul hkely ob
tmn such, yet I do not know If the Commis. 
SIoners will give anythiug further towards the 
llew bUIldIng. 

7510 What wstance do the pupIls travel m 
order to attend the school ?-The dlTectors state 
III thelr report that students have been known to 
come a distance of 10 1Dlles. I ha.e known some 
of my own students who came eight mlles, and 
walked back ,n the evemng, and I have known 
other cases where they walked SIX miles. 

7511 What wstance would a working man 
reSIdent in the outskIrts of Edinburgh have t() 
travel III order to reach your Scho<>I of Arts p
Our present mstItute IS favourably situated, 
being very close to the U nlverslty, and In 
the centre of the town, so that the d,stance 
from any part of Edmburgh proper, 18 not above • 
tW0 mues even £Fom the outskirts, but (lur stu. 
dents MaO come flOm Leith, Portobello, and 
Musselburgh, whIch 18 about SIX mues 

7512 You think It would llot be a great adw
tIon to the couvemence of any of YOUR students 
If a branch lUstItu.tlOn were made Instead of your' 
extendmg your mam mstltutIon ?-N 0.1 thluk 
not. 

7513 Cha.rman J What IS the distance of 
LeIth from your InStltutlon 1-Weare abou1! 
two·and·a-half 1Dlles from the centre of LeIth 

7514 Are there cheap trB11lS between LeIth 
and EdInburgh ?-There are many cheap trams 
between Leith and Edmburgh. 

7515 What would be the prIce of a thtrd
class return ticket from Lelta to Edinburgh 1-
The prIce of a thIrd-class return tIcket frollL 
LeIth to Edlllburgh IS 3 d 

7516. Mr. Bruce.] Are the teachers of ele
mentary schools mstructed in any brl1<llch of, 
SOlence at the Scotch trrunln~ colleges?-There 
are some facilitles for teaching SCIence in the 
normal schools m EdInburgh, but as f .... as EdIn
burgh IS concerned, we are rather defiCIent m, 
mch opportumtIes:. 
• 7517. You.havs spoken of elementa;ry school
masters who are qUIte ce.pable of IilOtllVeymg the. 

a A 4 sclentIfio 



376 MINUTES or EVIDENCE TAKEN BEFORE THJ: 

Dr 8. BClentdic instruction rer!Ulred by the Science and 
Macodnm. Art Department; where "ould those elementary 
-- schoolmasters have attnmed that knowledge P-

II July 1868. Many of them attend the School of Arts, and a1 e 
Included lD the 11et of students uuder the name 
of students of nOI'IUal schools; then there are 
lessons m phYSICS giHu lU nonnal schools; ot 
leo.st In one of the normal. schools In Erhnburgh 
Itself 

7618. Are you aware whether at any of the 
elementary schools of Scotland, instruction in 

sCience has volontarily been gIven wruch would 
lune entitled the master to payment on results 
from the SCIence and Art Department, had their 
rules permItted I.t?-I am not awnre that In any 
primary school m Scotland, stnctly speakmg, 
such lDstruehon has been gIven as you refer to, 
but m secondary schools m Edmburgh It has been 
gl\en 

7519 Do you mellD that such metructlon has 
• been gIven III secondary school. whIch receive 

no nsslstance from the State?--J ust so, they are 
grammar, or high schools. • 

7520. What I understaod you to ~ay you de
sIre IS, that a certam baSIS of SCIentific mstructlon 
should be furDlshed to the chlldren at elementary 
schools ?-That 18 what we deSIre 

7521 In England the difficulty of givlDji in
struction m SClence In normal schools, or trlllDlng 
colleges, 18 saId to Brlse from the Imperfect state 
of prImary educatlOlll m which the pupIls present 
tllelHselves, so that the bme allowed at the col
lege IS not more tllan suffiCIent to fit them for the 
work of masters m the ordID8l'Y elementary cur
rlculum; but. would that objectIon apply to Scot
land ?-I thmk not, 1 thmk the pnmary educa.
hon of tile teaclllD~ class in Sootland 18 muoh, 
hIgher than the POlDt whieh would debar them 
from entermg on the study of sCIence. 

7522. ,yOu tiunk, then, thatsome elementary 
matruetlon In SCience mIght safely be made an 
IIbsolute reqll1rement 10 the trlllUlDg colleges III 
ScotJl\lld ?-I conSIder that ,vhenever lUIythmg 
else than readmg, writing, lind anthmetlc ale 
taught, elementary sCIence could be taught to the 
pupIls. 

7523 In aU the better schools of Scotland, 
somethlDg more than those three branches of 

-~nQwledge are taught ~-Undoubtedly; and I 
would say that that sometrung more ought to 
Include geography, for lDstance. 

7 524 ~ suppose that In all the better schools 
In Scotland, geography and Instoryare mcluded ? 
-Und'llbtedly 

7525 '"Mr. M'Loga1l J I trunk you stated that 
there was no ch81r of ap'p'hed chemIstry In Edm
burgh Umverslty?-l did state so; but I mIght 
also have mentloned that there was a chan' of 
apphed chemistry founded m the year 1855, and 
that the first professor of techriologf was the 
late ProfeBBor George WIlson, who lectured for 
three or four seBBlons-rus class was very well 
attended. I beheve the nnmber m the year In 
wruch he died (he dIed dunng the session), ran 
up to about 90, the cllllll' was apparently very 
well apprecIated, and would doubtless have con
houed to be well attended; but It was abohahed 
at about that tune. 

7526. Do you know for what reason it was 
abobshed '-I do not know; there was no reason 
gIven; but when Dr. George Wdson died, the 
chan- slmply dropped, and there was no re
appomtment made. In the Umversltl Reoord. 
the chan- 18 mentioned WIth the name of Pro-

reBBor George W lIson agalDSt it, but as hR\lng 
ceased smce 1859. 

7527. It was about the same tIme "lth the 
ajlpomtment of Dr. W' uson to the cllllll' of toell
nology that the Industnal Museum was esta
bhshed, I believe P-Yes, It WIIB about tile S1m8 
time. Dr W lison was appOInted d,reotor of the 
Industl'1al Museum aod professor of tecllUology. 
When he dIed another dtrector, Mr. T. C • .8r
"lIer, WIIB appomted, to tile Industr18l Museum, 
IUId lIe JS now the keeper of the Museum of 
SCience and Art, but no appomtment WIIS made 
of a fl esh professor of teclinology. 

7528 Ale you aware tll8t tJlere IS any strong 
deSIre lD Edinburgh for the re-establlshment of 
the chaIr of tecl1Dolo~y1-1 believe time 18 con
slderablo desll em Edmburgh for the re-establlsh
ment of the cbalr of technology. There hIlS 
been no pnbhc c:xpreSSJon of oJ,»nion upon thll 
subJect further than IS embodied 10 the resolutloa 
adopted at the conference, tlmt chairs of lI~phed 
sCIence should be established In the UDller8ltJe8. , 

7529. From what sonrce was the endowment 
of that chaIr deIlved ?-I beheve It was endowed 
entirely by the Government. , • 

7&30. Out of the Consolidated Fund ?-1 IUD 
not aware of the fund. , ( 

7531. Are you aware whether the Industnal 
Museum has been attended by the workmg 
classes In Edmhurgh? - It 18 very largely 
attended by the worlong classes m Edinburgh; 
On one of the evemngs wheu It iii opened free, 
namely, on Satulday evenmg, when tile workmg 
me{1 un come WIth theIr fRDlmes, tho rooms are 
generally very crowded, and the men seem to take 
great mterest m the mspectlon of the objects of 
mdustry exhIbited there I have myself gone IDto 
the room and stood beBlde a case when the work
mg men were eXBm1nm~ the contents, and I 
lIave found them dlscusslOg tile dliferent stages 
of the manufacture of the object very mtelli
gently, and apparently coonectlDg one object 
WIth another JD the dIfferent processcB of the 
manufacture The n UID bers of mOBe who attend 
are pubhshed every week, and Bmee the opewug 
of the Jndustnal Musenm I belle, e the number, 
of people who have entered the rooms Bpproachee 
amllhon , 

7532. Cha,rman.] Smce when IS that?~The
museum was opened about eIght years ago, and, 
those figures mclude all the years BlDCe It was, 
opened • , 

7633. But the number of students ha. been 
very much mcreased BlDce the openwg of the 
new bmldlDg 1-Very much IOdeed. 

7534. Mr M'Lagan] Was the attendance 
pubhahed before the new butldlDg WIIS opened 7- , 
No; and the number of those who attendedWIIB 
very small at that tune. 
., 7535. Mr Bruce] But the new bulidlDg bo.s' 
been opened only dunng the last four years, has 
it?--J ust so. 

7536. :Mr. M'Lugall.] Do you know whether 
any of the lectures In the mstltutlon allude to 
the speCImens m the Industrial Museum as illus
tratIons of thel,l' lectures?-The lectures 1R eei
ence JD the Watt Institutiol). and School of Arts 
often allude to them; aod tillS year 1 made lID , 
alTangement WIth :Mr. Archer, the director of the 
museum, that he should allow my students to ~iBlt 
the museum; and I likeWIse requested to know 
whether, m the event of my domg so, he would 
allow them to stand over the caseII and exnnune , 
the specimens. He very landly agreed to that, 

and 



SELEGif C01DI:lTTEE Oll' SCIElI'TIFIC IlI'STBUCTIOl!f. 

and said, moreover, that jf I would let hun know 
when I was commg, he would have the cases 
4lpened, when Buch was necessary for the proper 
axaDunatIon of the contents. 
, 7537. I understand you to say that t1us. In

dustrIal Museum MS been of great benefit to the 
workmg classes ?-U ndoubtedly. 

7538. Have there been any lectures mstituted 
In connectIon WIth the Indus1.rlal- Museum 1-
Dunng the last year short courses of half-+dozen 
lectnres were given m the musenm on chemistry, 
on geology, on naturallnstory, on botany, and on 
natural plulosophy, and a charge was made to the 
.amzaDS of 1 B. for each course. The lectures were 
"JIumeronsly attended, tbough not solely by arti
.zane ; the better class of both sexes was adlll1tted 
'l)n a payment of a fee of 2 s. 6 do for each course ; 
those lectures were not cotlSldered to be courses 
gIVIng systematlc instructlon; and, in fact, Dr. 
Lyon Playfatt at the close of the seSSJon S81d very 

-decidedly that they were not to be regarded 88 
¥,vmg systematle instructiOn, they were merely 
mtended to gr.e a taste for SCience, and that If the 
pupils wtshed to acquire systematlc knowledge, 
,they must afterwards go to the School of Arts. 
, ''1539. Has the attendance on those lectures 

had any effect on the attendance at the IjlCtures 
in the Watt Instatution?- We collSlder that 
wlule we may regard the shght dtIll1ontaon m Ollr 

numbers thts year as due to the dulness of trade~ 
there 18 no donbt that the announcement of this 
course of lectlttes at the museum led to an im
presslOn among many at1Jzans that those lectures 
were in nvslrj With ours, and were substitutes 
for the course of instruction at the School of 
Arts. We were rather fnghtened, in fact, that 
those lectures Ill1ght senoUely interfere WIth Ollr 

-arrangements, but I am happy to state that oor 
own conrses of lectures go on extremely well, and 
that now we do not look upon these lectures as 
bavmg done us any harm; we attnbute the shght 
dmunntion of n1Jlllbers at oor insfatution rather 
to the dulness of trade than to the m1luence of the 
lectures at the Industnal Museum. 

7540. Do you thmk It would be an advanta"..-e 
to the pubho to have the Industrial Museum 
connected With the W Btt Institution and the 
School of Arts 1-1 do not thmk 80; I think 
the School of Arts ought to rem81n as it J&--a 
thorough teacbiug mentutton, devotlng Itself to 
the thoron~h ~g of SCience. CoUSldering 
that ?IIr. .arcner is ~ that every facility 
should be given to the lectures m the School of 
Arts for takmg puptls to the Industrml Museum, 
and showlD~ tliem everytlung connected With any 
specUlI subject of study, I think the connectlon 
of the Industnal Museum With the School of Arts 
is not required 

7541. Yon think it would be an advantage, 
however, to have lectures on technology in con
neetaon With the Industnal Museum ~-I con
BIder that we ou~ht to have lectures on chemical 
technology in the Edmburgh Umversrty, and 
that we :hould look npon our School of Arts aa 
intended for the SCientific ~ of onr artizaus. 
and thBt we ought to have lectures on applied 
lIClence given in the umversity for the sc:ientlfio 
mstructton of our foremen and masters, or of 
those artizans who choose to express a desire to 
atteud the courses of instruction stall further than 
they could possibly go in the School of Arts. 
Repeatedly worklllg men and artLzans have, after 
Itudymg at the School of .Arts, come to attend my 
DlOre extellSlve course of Iectnres which I de-. 
, 0.72. 

liver during each session, and have paId a some- Dr. 8. 
what !ugh fee to attend those lectures. I have .Macadam. 
lutd also instances.of Scl1Oo1 of Arts men. artie -----
zane, commg to me dnnug theirdmner hours, and ,July 4868 
workmg at practIcal chemtStry m my laboratory; 
and m all the latter cases I have given the In--

struction free. It shows a destte, on the part; of 
workmg men, to get scientafic instruction more 
fully. 

7542. Chtunnan.] Would you expect that in 
some way the popular lectures at the Industrml 
Museum might act as feeders to the Watt InstJ.
totaon1-Undoubtedly, but when we were afraid 
that the lectnTes at the museum might mterfere 
With us, no announcement lutd been made that 
those lectures were intended merely as induce
ments to study; the pubhe statements calhng 
attentJ.on to the courses of lectures were such a& 

to lead to the behef that they were put forward 
as systematlc courses of instructlon. 

7543. But that being now well understood, you 
think It is hkely that the persons who have been 
attra...'"ted to science by those lectures, would m 
subsequent years become students With yon 1-
Ido. 

7544. How is the expense of the Industrial 
Museum provided1-The Government supply the 
funds; there is a grant made every year. 

7545. Do the professors receive any portion of 
the entrance fees paid by the persons attenamg 
those lectures 1-1 am not aware. 

7546. Mr. MLagtm.] Are there any other 
popular lectures delivered m the cveDlDg on 
SCience in Edmb~ 1-We have popular 
lectures on science delivered In chfferent dIstncts 
in Edmburgh, those popular lectures being got 
np by the restdents in -various distncts; I have 
myself lectured in many of those C0111'lle8 during 
the 12 years prior to 1867. I remember when 
there was a gOod deal of talk abont the Saturday 
J.aIf-hohday movement, aD8SI!OC1&tion was fanned, 
called The Saturday Half-hohday AssocIation, 
and we bad popular lectures on SCIence dehvered 
on Saturday evemugs, of which I gave several 
during each year, and occasionally the attendance 
on those lectures amounted to 1,200 or 1,400. 

7547. The people bemg principally of the work
ing-classes ?-Prin6lpall y of the working-classee. 

7548. Did you find thBt those lectures acted 88 
feeders to the Classes in the School of Arts?-I_ 
not aware that we traced any instances where pe0-
ple were prompted 80lelyby those popular lectures 
to go to the School of Arts, bnt I have no doubt 
that such was the ease. 

7549. Were the lectures given at the Plulo
sophlcallnstltutIon in Edinburgh attended prlll-< 
ciPally by arbzans or bt, middle-elase persons 1-
Those lectures are not attended by arllzans; in 
fact. the flle8 are too high for artizans to take 
advantage Of them, being: a guinea a sessione 
These lectures are partly literary and partly sci
entific, and each subject has one. two, three, or 
four lectures devoted to it. Altogether there are
about 20 lectures dehvered on all the snbjects 
during each winter session. • 

7550. ot all the classes in the School of Arts, 
which is the best attended ?-During the last few 
years the attendance bas been IargeSt in the ma
thematical elasse& I will give the numbers who 
have attended each of the courses dgring the ses
sion of 1867-68: 183 junior mathematics, 12 
senior mathematics, 145 natural philosophy, 170 
clientistry, 149 structure of the Eiighsh tan.,aua"ae. 
167 FreDcb.45 German; then dqrmg the summer. 

3D ~ 
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1)r. S. session the attendance W&8 25 arithmetio and al. 
MtU<Ulawt. gebra; 64 drawmg, 29 French, 34 Enghsh, 9 
-- German; 60 that of the fundamental classeB of 

1I1uI1)868. the school, the attendance on mathemntiC8 was 
195, natural plulOilophy 145, and chemIStry 170. 
These numbers are exclnSlfe of hre members, 
who have the pI'lV11ege of entenng the lecture
room Bt Bny tune, Bnd "ho often take advan~e 
of the courses of lectures dehvered m yeam suO
sequent to their takIng the diploma of the schooL 

7551. How flU' IS a pupu taken In the class of 
.J1lI110r mathematIce, and how far IS a pupil taken 
in the class of senior mathematlCB 1-1 WIll hand 
in the syllabus of mstructlOu for 1866-7 and 
1867-8 -( Vide ApyendlJl.) 

'1552. You mentioned, r tlunk, that there wall 

I. very large attendance af the elass of clerks, a 
b.rger attendance than of persons from any other 
trade or professIon ?-It l8 true that the number 
of clerks and shopmen is the largest of all the mi
ferent vocatlons on the hst, but the class of clerks 
and shopmen referred to there have no lugher 
position than vtlzans, 3lld no better educatIon. 

7553, Then from what class are those clerks 
and shopmen generally denved, do they come 
from the country generally, or from the town 1'
Principally from the rown; but we of conrse find 
young men from the country drafted mto all our 
large towns 

7554. You find those young men, when they 
come from those 'Classetl, have receIved suffiCIent 
elementary educatIon to enable them to take ad
yantage Of the sCilentlfic lDstructlon wmeh you 
offer?-Yes, we havegood1lVldence of that m the 
examinatlon papers of our lItudents, wmeh are, ae 
a rule, very well Wl'ltten out. 
_ 7555 Do you know of any oases lD. which 
those young men, after they have attended your 
classes, have left theU" shops and offices, and stu
ched for some trade 1-There have been a number 
of mstances, but they wottld come more Within 
the knowledge of the chrectors; and I am:aot 
prepal'ed. to gIve the names. .As I come a good 
d.eal m contact With the students, I have constaiDi 
opportDmues of notlcmg how far they have been 
earned m elementary edncatwn. The-eXll.llli. 
uhons m my own class are ()()I1duclted, every 
lecture evenmg, for 20 mmntes befOr-e the lectl1re 
begms; 1 merely requU"e, at the commencement 
of the seSl!lOn, tha.t those students who destre to 
Be exammed. will come to the lecture-room a httIe 
earher than the ordlnary hour m lecture, anq 

, then I &Elk them questIons I>n the preVIous leo. 
ture. I generally find that about 40 students 
put dowll tbeU" names for exammatlon durmg each 
seSSion, and that they are ready Gn each evenmg 
to answer the questIons m an mtelligent and mall-
t.erly manner • 

7556. Are you aware of many of the artizans 
of EdInburgh, from the superIor advantages whIch 
they have had at the School of .Arts, havmg be
come foremen m EdInburgh, or lD. other places? 
~ Yes; there are numerous mstances 'Of tha.' 
kuld, some of wmeb I JJave referred to m a former 
part of my eVIdence. 
• 7557. Do yon thmk that that kmd of ~ccess 

wevaUs mOl'e among the artlzan class m Edm. 
hurgh thaD. m any other CIty or town m Scotland' 
..... 1 am not aware that tf; does. we must look 
upon ;Edmbnrgh as not iIO much a een~ of manu,. 
fectu=g industry as JD&Ily oltler towns, and 1 am 
JlDt aware how the proporQoD of suoo. __ ill 
~hurgh wopld 6Jalid \nth regard to tile 

,pPlIIl1er UI ~f r~ 
L , " 

'i 668. .All trleS8 advantages wmcb the working 
classes have m Edlnburgb have been affurded to 
them Without any pubho grants from Govern_ 
ment, or an., rate ?-Enwely I the Government 
hll8 never gIven B penny towards the School ot 
Arts, and there hu never heen any rats Imposed 
for the support af the School of .Arts. 

'1559 Do you thInk It would be au advantage 
that there slrould be a grant from the Govern
ment, or a rate unposed lor the tupport of IUch 
estabhshments, do you thmk It would thrive JLIIY 
better 1-1 do not know that the School of A.rts 
wuuld thnve any better for a GOl'ernment grant, 
80 far as the educatlonal work lB concerned, but 
I thInk the SelIool of Arts would thnva Tery 
muelI better If the Government would USlBt m 
the erectIon of proper bwldlllg8 for the sys/;eof; 
matIc lDstruct.Ion of the students ~ at the 88ma 
tIme muoh af the expense connected With the 
metItutlon is now bonie hl vuluntary 8uh80np
tIona, and of ecorse there IS aD extreme uncer
tamty about ·that source of mcome 1 and 1£ the 
Government would apply to the Sohool of A.rt& 
the pnnmple wmch It hu acknowledged to be 
proper in the case of the umvsrsItles, uarnell. 
that whatever IS rJUsed by local eWorl they will 
add a aunilar Bum thereto, I think that looh a 
scheme wottld materially llDprove the posItIon oi 
the School of Arts, aud lead among other l1lI'

provements In the extenlllon of the J.>resent 
hbrary, wmcn IS far teo small for the SClontl1ic 
acqwrements af the pupils 

'1560 You spoke of a claae of agnculture in the 
Umversity of Edmburgb, are youawIlI'8 whetber 
that class has been attended or not w- I ~ehev. 
the number of those who attend the agricttltur81 
class IS very small, bemp: perhaps a dozen or 20. 

7561 Has that always been the case ?-So fer 
!lIB my knowledge extends, for • penod of IG 
years, It has always been the cnse. 

7562. Would/ou then any that the farmmg 
mUll m ScotIan do not 4pprecsate 8C1ence P
No; 1. should certsmIy say that they do appre
CIate SCIence; indeed, I may say that 1 know 
personally that the farmmg class in &otland 
thoroughlyappremate the 1D!l'ortanoe of l'Cle11t1fio 
knowledge. 1 have attendin~ my lectures on 
chemIBtry, and my lDstruotion III analytical 
cheDUStry, a CODSlderable Dumber af the 80118 of 
farmers, and 1 know that many 80IlB of farmel'll 
attend the 1l1l/,V6r8lty, bu* why they should not 
attend the lectures on agncwture 1 do not know. 

7563. Is there a museum attached to the chaUt 
of .Agnculture?-I thInk the museum .. n01l' 
placed m the IndUBtnal Museum. • , 

'1564. There was a museum af agriculture, 11'88 
there not 1-Yea, snd I thmk the. apemmenl are 
now placed m the Museum af Science and Arts. 

7565. Can you gIve the Comnuttee any idea 
of the land of lectures thalt are dehvered by t11& 
prafeasor af agncttlture 1-1 have never attended 
any of the lectl1res, and therefure I cannot do 10. 

7566 • .Are yon aware of any attempts ever 
havmg been made to mtrodnce the teachmg of 
elementary SCle1lCO into any af your elementary 
scboola m Scotland 1-1 am not aWlll'e of anT 
attempt8 to mtroduce IICle1Kle mto elementary' 
schoofs .. a regular branch of m.etrnetlon. 1 may 
menuon, however, that on aeveral 00CIISl0DII each 
yeB1t I have myself, from the pure love of aeemg 
a lot af young ~Ie delIghted with chemIstry, 
given elementary lectures, and have found the 
ClWdren extremely intereated, but I have given 
JIG systematIc 1IlItrnCtwD. • 

7567. Do 
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, 7567. Do you remember an attempt made In 
the tune of the }ate Professor Johnston to ;'n1J:o
duce the teaclung of elementary chelDlBtry m 
these schoola1-Yes; Professor Johnston WJote 
& vf1!l a1IDple 1J:ea1ase upon the aubJec~ but DOW 
jar hls plan was ca.med out I do not kaow. 

7568 You do not thm!< It has been exten
,sively adopted ?-N o. 

7569 But acc,ord.m.ll to the resolutions of the 
.eonferenoe. you Me of opmlOIl that elementary 
mstructlOn m SCIence should be gIven m pnmary 
echools?-UndoubtedIy, wherever more than. 
nadmg, wrItIng, and arlthmetIo are taugh1;, 1 
thmk there should be lOStructIOn m BOleooe. 

7570. But 10, our parochIal schools there 18 

,more tsught than, rea.dlne;, wrItIng. and anth
JDew p-Yes, they teach LatIn In some of those 
echools. • 

7571. And Greek 1-Sometunes. , 
, 7572. And, FrenchZ-French IS generally 

.taught now. 
, 7573. Cha.rman.] If the mtroductton of ele
mentary SCIence should llecessltate an mcrease m 
the schoolmaster's salary o~ the appomtment of all 
asBlstant master, do you thlDk the adwwmal 
~urden would be cheerfully borne by those on 
whom the rate falls m Scotla.nd ?-I beheve that 
l.n the country wstncts lI1. Scotla.nd they are ex
P'emely adverse to rates, aud I am afraId that any 
attempttomcreasethe local ratesm any way would 
,be JC8lBted by m8JlY of the people. 1 should not 
be m hopes that such an, mcrease of rate could be 
.earned out, but I have 11.0 doubt of thIs, that If 
the Government were to say, "We shall gIve as 
large a sum as you yourselves, by local efforte, 
~ r8J.Se for oommu~tmg BOlellce mstructIon 
m parochIal schools," the reBldellt people woulll 

• .immewately subscnbe a certaIn 81lID tG support 
sClentIfic mstruction m those schools. 

7574. Has the Pubho L,brarles and Museums 
,.Act been apphed.:u. 8Jly of the large towns m 
Scotland 2-1 am 1l0~ aWlD'e. 

• 7575. Mr. M'Lagan.] Do you thlDk that the 
}leople '1£ Scotland generally would object to an 
educatIonal rate ~-No, I do not thInk that. 1 
thought the questIon rden:ed to locaL ratIng 1 
think that a general rate, meamng by that a rate 

,extendIng over the whole of Scotl.a.nd, would be 
,-c:heenull;r _submltted to. ' 
,. 7576. Mr. Ba.zley.] Seeing that the students 
attenrung your mstItutIon are employed m about 
80 dtft'erent occuJ.latIons, do you thmk It would 
be pOBlUble to ~Vll them a kaowledge <If the 
.pnnclples of !hell' crafts 1-1 consider that it 18 
qUite pOSBlble to ~va such. 11 knowledge of the 
1ll'mClples of cheJDl8try as would be aJilphcable to 
.all those vocatIons. but I cU! not conBlder that ~t 
'Would be posBIble ia a technIcal aohool to teach 
the V8J.'lOUS trades. 

'15'1'1. You thInk YOll could UJIp&rt 11 kaowledge 
qf the ptlllmples ofmech8Jl18m2-Yes~ 1 cODSlder 
~o. 

7578. Engineering ?-I conRlder so, 
7579 • .And all the great subJects of industr;rP 

-Yes. , 
7580. ~ do you think, mal be the lead'hlg 

motIve whIch mduoes the young men generally 
to attend your instltutions. i.e It for the purpose 
vf oht.urung 11 kaowleclge of science,90tbatthey 
mal afterwarda spread that kaowledge of science, 
or 18 1t for the purJlose of improving theJr posi
tlon m hfll\ and tsklDg a hIgher 80cW st8Jldird.' 

,-Both;, I beheve the _ purpose whIch theY' 
have lD attending aur lIlStItutiOll, is, to get that 
, 0.72. " , 

&DI.onnt of woonatIon whIch will ralsa them iu: Dr. S. 
SOClal pOSltIon, and at the same tune supply them Macatlam. 
WIth a fund pf informatIon for pure informatIo!1 s J~8 
,ake •• , .,,-

7581. To as9,\st them in what bas Deen called 
the SCleMe of get-on-atIveness?-Exactly 

7582. You, have luthelto done without the aill 
of South Ken9,\ugton 2-Yes. , 

7583. Cannot you still pro$ecuie, by your 
own spIrlted self-devotIon to SCIence, the ex
teuslOll of your good labours without the aId of 
,South KeDSlngton 1-1 have no doubt that we 
should Hounah, and contInue to Hounah. even 
more than we have, yet dqne, WlthOUt the aId of 
.south KenBlDgton, but. at the same time the 
South KeDBlngton Department gr8Jlt medals and 
other rewards of study on the part of the pupus; 
and it has always appeared: to the dtrectors of the 
School. ot Arts, 8Jld hkeWIse to' the lecturers, 
that It would be a further lDducement to the 
pupus to study, If they could receLve these ac
knowledgments from the Government as well as 
the a.ckriowledgments which they receive fronl. 
the school But these thmgs are llot at all ne
cessary for the continuance pf the school. and 1 
behave we should get on very well WIthout them, 
though I thInk we should get on better W'lth 
them , 

7584 In your expenence, probably you have 
ihacovered that the SOOIs! advancement of your 
pupIls has exceded 8Jly development of lDyentIOIi 
or matters of public usefulness arlSing, irrespec
tIve of their mental attainmqnts, in the young 
lIIen who have received the benefit of the instruc
jaon g~ven ",t your mstItutlon 1-1 believe that 
great advantage D.ael>een derived by our students 
from theIr stuwe, In the School of Arts ' 

7585. But 1 suppose lt is more persollal than 
piIbhc advan~e 7-No~ r tlunk it IS both per
sons! and public, for I conblder that a man wh<r, 
by hIs intelligence and sklned labour, Improves 
l>rocesses and perfects machInery, is lJIli POSltIO'n 
not ouly to benefit hImself, but also to promote 
public adv8Jltsge, and r should like to refer her6 
to-a statemellt made by Mr. Leonard Horner, in 
fefernng to a VISlt whIch he paId to all.extensive 
establishment near Manchester, namely, the Pam
croft Works. He was met at the gates of those 
works by one of the partners, who' _d, ":Mr. 
lIowner, I am most happy fo see you, for xi is to 
YOJ! lowe my bemg here. I was one of the 
students m your School of Arts, and to that lUSt'i
tutlou. lowe entirely the acqUlSitlon of that know
ledge which procured for me the situation J llOW 
occupy." • 

7580 Chd,rman.l Was that partner Mr. James 
N8.BlDyth ?-The statement has been made to me 
that it was Mr James Nasmyth, and the state
ment has also been made to me thllt' it was Mr. 
Wilson. aut :l beheve that both gentlemen mIght 
lave made the statement. • 

7587. ;Both those gelltlemeu IIl'e ellIiiIent men 
oi SCIence as well as gred 'manufacturers?-
Just~ . 

7588. Mr. Powell.} Referring tIJ lh& IIou_er 
'in which you said tliat you ihoUght, though a 
local educational rate would bEt objected to. a 
general educations! rate would not be' objected 
to. will you kindly explam to the CommIttee 
lww you would in pra.ctlce- work out such 11 rate 
as you deBcrlbe, both wil!h regard to the collea
tiOD. of the rate and the control of the :6.DaIlCe8 P-
.The local rate to whiclt I referred W1III 1& 100&1 
rate to be collected in' country district8; and I 
. 'B% ' "haw 
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Dr. $. have found by experience, in an attempt tc> in~ 
1Ilacado.... troduce the Police Improvement Act mto country 
-- <hstnct8 m Scotland, that the Idea of taxatIOn 18 

"Ii July 1868. (loe which 18 utterly abhorrent to the mmds of 
the Scottlsh country people, and especially when 
they have the notion that the moment the tax 
gatherer appears, thea lUcome seriously <hrm. 
nishes; and, consequently, I say that If you !'l'8t 
(J,uit of the Idea of a local rate, and make it lm
perabve to collect the rate all over Scotland, then 
you leave the country element behmd, and get 
people With town notions of taxatton, who also 
La.ve a.n idea of the benefit denved from taxatIon, 
lind then the town element would overpower the 
eonntryeJement, and the tax would be cheerfully 
paid. 

7589. You mean that the amount of the rate 
'would be fixed by the country at large 1-1 mean 
that It should be a general rate all over Scoi
land. 

7590. And you think that a rate of that kind 
pcmg leVIed, the people m the country <hamcta 
would be content to pay it, seemg that as you 
say the predommance of power IS wlth the urban 
populatlon ?-1 think so. 

1591 But do YOll t1unk the country dlBtricts 
would be perfectly content m that case 7-1 thmk 
they could not object to It • 
, 7592 Do you mean that they Could not, or 
that they would not ?-They wght be a httle 
discontented; but if the country people saw that 
there was no chance of any obJecflon of thelrS 
beIng successful, I t1unk they would willmgly 
yield. 

7593. But what kmd of authority have )Tou in 
your mInd, which would be In Scotlanil the 
Ilentral natIOnal authonty to Impose the :rate, 
and determme for what purposes the rate mould 
be expended, (lr how would you appomt 'such 
Itn authonty 1-1 am not aware of any autbonty 
in Scotland connected Wlth educatton winch has 
the power of levying a rate; but we have an 
educatIonal commISSion in Scotland, and, perhaps, 
power mIght be granted to them to levy the 
rate. 

7594 You have in Scotlo.nd an educational 
commission ?-Yes. 

7595. Do you know how that cbnllDlssion is 
.conBtltuted ?-No, 1 am not aware. 

7596. Or by what authorIty it is defined?
No. 

7597. Cha.rman] Have you, in fact, fully 
considered this question 1-No, I certamly have 
n~t. 

7598. Mr. Powell] You have IJUggested, and 
1 fully concur With you, that there should be 
elementary SCientIfic instrnctJon gIven in schools; 
but could you now, departIng from genera.lities, 
and approaching details,' e:xplam in particular 
what would be the bnd of elementary science 
whlCh you thInk could be imparted m pnmary 
-schools, haVIng regard to the age at whIch the 
chlldren ordinanly leave such 8chools, and that 
-which may be upected in future to be the age 
-at which they will practically leave such $Chools; 
and a.loo, of course, havwg regard to the nature 
of the schools frequented by the clnldren of 
the workmg class?-1 consider that the cluldren 
attendmg an elementary school could very 
readlly acquire and be benefited by a know
ledge of the composition of the atm~here, and 

'water, and especnally of those conditione which 
-JIiinister to the health tlf a commumo/' Thet 
.would hkeWlSe acquire 11 somewhat intelligent 

knowledge of the relations which IlUbsist betweeu 
tnan and the world around rum. 1 do not know 
that we could go much further than that III 
teaching the science of chemistry to very young 
pupils, and knowledge of that kind would have 
to be commUnIcated lD a very plam way) a fev 
almple expenmente explammg combustion by 
means of a oandIe, and so on, would, of couree, 
very muoh help to interest the boya and ~rl8 1ll 
the information gIven, and enable them to follow 
it Intelhgently. ' 

7599 Do lOU thmk, speaking generally on & 
pomt of detail, that there would De any difficulty 
10 lmpartmg to the children of the workill~ olasses 
such a knowledge of the elements of sCience of 
health as would very much lDlprove, in the (louree 
of a generation, the health and phySlcal well
bemg of the community 1-No, I do not thmk 
there would be auy dIffioulty. ' 

7600 In a prev10UB answer to an honourable 
Member, you alluded to the subject IIf workmen 
~g out thea educatIOn more freelyP ..... l 
did. I , 

7601. DJd you mean tbat they would apply 
themselves With seventy and self.denlal to edll
cation of a SClenbfio character, or that they would 
BlDlply follow With ordinary mtelhgence a ,series 
of attractive expenments 1-1 t1unk our exper1-
ence m the Schoo} of Art shows that 11. Is 1IOt the 
attractive experlments that mduce the workmen 
to attend, the l~est number are those who 
attend the mathematical classes, and I know from 
my own experience that the lectures whlCh 1 de
liver on chemical phllosophyare the best attended 
by tbe students. ' 

7602. You refer now til working-clfJ8a studenta? 
-Yes, amans. 

'1603 Then you give 'Us the encouraging lD
fonnatlQn that it is not the mere attractIOn of 
faSCInatIng experunents in lIght and electrlc)ty, 
for example, which draw the working class to 
the study of science, but that they are really 
willing to devote thl'1Dselves to the study of ab
stract sCience involVIng cl<>se apphc8uon ?-Un
doubtedIy; and they are hkeWlS8 readY' to alford 
inducemente to others also to study. Thus, the 
old pupus of the School of Arts, remembermg 
the advantages of the sClenufic traming_ they re
c81ved lD the school, have fonned a. Watt Club, 
lind the members annually subscnhe and present 
four appropnate and valuable pnzes in books to 
each class. 

7604 When :rou sp,oko of the Government 
assistmg lUstJ.tutions like yours, did you refer to 
the SClence and Art Department, or what )8 the 
nature of the Government fJ88lBtsnce of which yeu 
flpoke?-Wbat I 8&Jd had reference to the de
partment whroh has come forward and endowed 
oar umvemty chairs lately. Snch has been done 
by a Government grant, but 1 do not look for
ward to the Sctence and Art Department endow
ing us in any way. I look forward 811Dply to theIr 
givmg UB rewards upon successfnl teachmg?-1 
beheve the proper way is that which 18 carried 
out by payment on results by the Science and 
Art Department. 1 tbmk that is a very f8l!' way 
of giving the rewards, and if It were earned out 
fully by being extended to the sueceBBful teach
ing of all cLisaes of PUplls, whether taught 4n 
day or in evenmg schools, I have no- doubt the 
goOd efFect -would be CODmderable. 1 consider, 
also, that if the Sctence and Art Department 
chose to grant a small endowment, it would facili
tate matters, but that is not absolutely required. 

7605. I understand 
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• . '1605. I understand you, then,. to mean by Go- thos~ institutions ?-1 think the plan wluch 'W'a~ Dr 8 
"ernment, a central authorIty wluch shall, eIther 1n the mmds of those who framed those resolu- Macada 
lly permanent endowment or by annuaJ., grant, tIons,' would be tluB. ' At the present tune the me- -
ilupport local acuon ?-Exa.ctly. • chawcs lnsututlons dlstrlbuted over the country. Jul, lE 
,7606~ Then you wJ.Bh to secura lOCAl action, cannot have systematic lectures ou science, simply 

and you do not object te a centraJ. authorIty?- because the Institutions are supported by the 
No. small sums wluch are paId for adulIttanre by an
" 7607. But you thInk that good may anse from nuaJ. uckets, or for the evewng lectures; At 
an mtelhgent oombmatlon of the two ?-Yes; present those InstitutIons have annually perhaps 
'Whatever be the sum raISed by the efforts of the hali-a-dozen lectures on scienee7 and haJ.f-8.-dozen 
locahty, I think the Government mIght gIve an on general subJects; and -those half-dozen on 
.equal amount 10 supplement thereof. generaJ. llubJects will probably be dehvered b:r 

7608. Mr • .Akroyd ] At what age would you clergymen, wlule those on sCIence will be deh.:' 
teach samtal'y SCIence in elementary schools, and vered by lecturers on science The lectures must 
/.IIdeed, elementary sCIence in generaJ. P-At the have a certallj amount of popuIanty in them, and 
age of 10 to 12." ' , therefore they have not contrlbuted much towards 
,j 7 609. You would expect the scholars to have science teaching; the reason b61ng, that those who 

AlCq nired a knowledge of readIng, wrltlng, and take charge of those lectures; must to some extent 
arIthmetIc, before you endeavoured to teach these introduce the popular element, or else they would 

t:thmgs, I suppose P-YeBo I thInk from 10 to 12 not pay I beheve the mechanICS lDSutntlons 
f\\lQuld. be the proper age for oommencmg to give would be placed In 81 much better positIQn If the 
instructIOns or read~s In sCIence. - Government would come forward, and say, for 

7610. Is your mstitutIon conducted by day example If you rRlse 501 for SCIentific teacruog 
,c111Bse~ ()r by evening classes ?-The Watt InstJ.tu- 10 your locahty, we will gIve you an equal snm; 
-twa and School of :Arts is conducted entIrely by then, under such an arrangement scientIfio teach~ 
levcnmg classes; we gIve a lecture of an hour each Ing would be placed on a much more sohd ;and 
ilvemn<> ~ half-past eIght. Jlermaoent footIng, and I conSIder It hkely that 
{.7 •• You were saying that :\"Ou receIved no the systematIc study of sCIence mIght be begun 
, ;rerwnent grant;, but tha.t you conducted your and fostered by such a scheme, even In small 
~stltutlon lnilependently of such grants, yet I town&. 
observe m the baJ.ance-sheet of 1866-67, a 7617. You would advocate the establishmeat 
defiCIency on the receIpts of 42 I 148. P - of systematIc science classes in ,connection with 
Yes ' all those InstltutlOns ~ Yes, in numerous 11)-

7612. ,The institution IS therefore not alto- stances, but many mechanICS insntutIons are Il1 
gether self-supportIng, at least YOIl are forced to dlstrlCts where there 18 a very scanty population, 
make au extra levy at certaIn tImes 7-It 18 not and there 1 ,thmk we ought to devote ollrselves 
altogether self-supporting as far as the students' sllUply to fostenng the, desire for the study of 
fees are ooncerned, but these are supplemented sCIence. 
by contnbutlons from mends, and hkeWlBe by the 7618. I~ there any sCIentific teaclung earrIed 
rent wluch we receiVe from letting off part of the on now 10 connectIOn WIth your mechamcs' msn
property. A httle extra exertlOu and hberaJ..ty tutIons ?-None In the mechanlcs' lDStItlluons 
on the l.'art of the well-wlBhers of the ID~tJ.tutIon dlstrtbuted over the- country. I The systematic 
will, it IS hoped, clear off the defiCIency wruch 18 lDStructIon of arUzans in SCleoC8 IS restrIcted to 
.pparent In the balance-sheet of 1866--67. the School of Arts In Edmbu~gh, the Andersoman 
, 7613 But u you were able to obtsm a grllDt InstitutIon In Glasgow, and. the Mechanics' Ins~-
from the Department of SCience and Art, you ,tute In Glasgow. , I 

would be somewhat more mdependent, would you 7619. There 18 no elementary scientUic teach
:noU-I beheve the department would nGt gIve ing ca.rrled on In, eonnection WIth, Dlechanics 
gramtstowards the bwldmgs, or the rent; they instItutions Jngenel'a.la-There,is.nQ systema1;i.c 
oll1y gIve grllDts to puptls who pass examma- instructJ.on. "r _, 
tIons, and to teachers. ' '1620. Do you find a great advantage for sClen-

7614. And you are pI epared to accept those tIfie teachmg In the fact that your population In 
.grants for bothP-Yes. ,Scotland 18 better educated than It 18ib. Engla.nd? 
J ,7615. You belng/' commumcatlon With both -I would IlDtIcipate great advantage and benefit 
,the SoCIety of Arts the SOlence and Art De- from tlult ca.use. " , , 
partment, do you find a .. , claslung between the . '1621 .. You. have jumor and Benio~ classes ~n 
twofunct1ons?-We have done very httle WIth the mathematIcs. I presume the wordJUDlor apphes 
SOCIety of Arts hItherto I a few of the students not to tha age e.t. wluch student4\ attend, but to 
have passed theIr examl1latlons, but the lecturers _the grade of .. what IS taught themP-Ylls,:u a. 
have notlRld much attentJ.on to those exnmma- student \vtshes to attend. thlll classes lJl Junior 
tIona, an aJ.though we have a gentleman who IS mathemaucs, he may do, W', for three, III four 
the secretary 1Il connection With these examina- years. _ , ,I 
tlons, still very few of our students have ever 7622. You have two seselons l the a.ttendan(lC 
taken advllDtage of them. We have always in the summer, 18 very scanty. l>eIn~,onIy about 
thought that thtl SCIence and ArtDepartutent was 140, the attendance lJ1 the, 'WlDtel' W. very Illuch 
the body WIth which we should conn.ect ourselves larger; so tha.t, m fact, your education IS earned 
Illore immewately. , ,on clue/ly in the 'WlDtel! seSSIon 7-It IS; the oTm-

'1616. I observe among the recommendations of nary Ilumoulum of study- 1& entIrely 1Il the 
your conferenoe on techiucal educatlon, that the wmter; we have merely, e;x;tra o).asses In the 
mechaDlCS instltutions of the country should be aummer, for we ha.ve foun<l.that, a.p1U't from the 

,re-orga,nised, BI) that aYBtemat1c mstruction /.II ele- deSIre of most peopl~ to be 1Il. the open &U' /.ll 
mentary sClenoa may be placed Wlthm the reach .aummer. the volunt<ler Illovement has affected \19, 
of all artizans; have you formed any plan wluch • ed MallY of thOBe, who would be ~tudents are 
,Jou could reoommend for the reotg1lD1ZatIOIl of drilling at tiLe tinla our classes are held. • 
t, ().111. 3 B 3 '162J. [Clw.l1man. 
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Dr. S. 7623 Chturman.] YOUI have referred to tha 
MacaJam. chtm' of apphed chemistry m Edmburgh. have 

I J~8 you personally anr doubt With regard to the. 
• tendency of teChniCal courses lD chenustry to 

imprc,.ve our manufactures ?-1 have not the 
eh~htest doubt of It. and 80 much i& that my 
o.;p'Dlon, that thIS year I organISed, III conueotlOI1 
with my cIasees, excurSIons to ddFerent pubho 
works. and introduced not only students of my 
own momin~ class, wluch is the more extended 
course, and IS attended. by the widdle or profes
sional and manufa.ctunng classes, bllt I offered 
to the pupils of the School of Arts that any of 
them who could leave then: work Oil the Saturday 
would be welcome, and from SIX. to 12 of those 
artizan students accomparued me on each ooos,.. 
~lon. and. probably 00 or 60 of the arwana 
availed themselves of one or other of these tech
meal excursions. 
I 7624. With regard. to engmeering. would y01l. 
pe of opInion that tecluucaI courses are a1eo un
portent in that department?-Undoubtedly. 
, 7620. Mr. M'Lapan] What are the salanes 
of the teacheJ:s m the Scbool of Arts ?-The 
present salanes m the case of the lecturers npo~ 
chemistry' and natural phIlosophy are 361. 10& per 
session of 25 lectures, rangwg over the Bl:r. wmteJ: 
months. and the lecture~ on mathematIcs re
~eives about 401. , wlulat the teachers of E~hsh 
and the extra branches reCeIve the fees denved 
~om theIr classes. 

~626. Cha.rman.] Have you mare tban one, 
eeSSlOn in chemistry in the course of the year 1-
pne only during the winter. 

7627. WiD. you hand m the balanee-sheet of 
jour institutIon?-Yes. (See ..J.ppenau:.) _;.;a 
• 7628. Mr. M'Lo!Jan] Ar~ the professot .. of 

you institution qwte satisfied With theIr allow
ances?-We &1:e not aatWied, but I beheve the 
ongmaI snmgtven to the leotureraon cheuustryand 
natural plulosophywas 25 gumeaa; dnrmg the tIme 
of P1'Ofell8Ol' George WilSOn, the IUIII was raised 
to 30 gumea.i, and mtluu the last 'wo rears there 
has been an adilitlOUal 5 L , 

7629. (,'halrl'lllln. J If YOII had DD other .anrces 
Qf mcome, It would be qwte IBlpowble that 1_ 
turers could be found for your echoo1, I suppose I' 
-Qwte impo88lble; we look IIpon the School of 
.Arts as contnbutIng no snbstantIal part of 01a 
meume. 

~630. Mr. M'Lagan.] The l!ILlanes are ob,. 
taJ.ued frOIl1 the fees and thuubaenptlousP-Ye8, 
and the reut of the part of the bwliling which 18 
let olt 
, 76&1. Mr. P_ll J HavelolJ uyfield oIasse. 
ia wluch the pup.Us might gaUl a knowledge of 
botany?-NCI. 

7632 Chazrmafto] Is there anythin~ you wish 
to add to your eVIdence ?-At the High School 
el Edmburgh elementary 8CllU1ce ts taught I the 
Jllmor 'boys, IIr the first clsea, ve taught botany; 
the &eOGno. clsss, .. oology; and the third and 
fouda classes natural philosophy j wlulat the fifth 
and Sixth hemg the rector's or lugher clssses, &1:. 
tanght oaeIDlStry; the bora ill that 8Chool are 
found to appreolate iugbly the teachmg of .m.enCll, 
ano. the rector masters state that &moe the mtrQoo 
puctum of sCleucllo wluch took place rather more 
thall two years ago, the pnpu. have advanced 
rather than fallen hack m the .. other studies. , 
,-{ i633. Up to what age do they remam In the 
~ SchooH-Till about 16 or 17 years of age 
.~ an average, entenng the school at about 10 
year. of age, 

Mr. lOEB' MATER, 'F.o.s., called ill; and Exammed. 

Mr. 
I. May"', 

:ro I. 

7634. Chairma7.l.] YOl1 are a Sm.ence Teacoer 
!n Glasgow?-Yes. 

7635. And secretary of the A.ssomatIon of 
SCIence TeachersP-Yes. 

7636. Will you kindly state how long YOl1 
nave been eng~ed In tesclnng flmenco'-The 
!School 'W1ta which I am -oonnected half glVeI1 
I8OIen08 mstruction ever- I!IBOlI it W1I8 f(1llBded, 
wluch IS now upwards of 20 years ago It is 
'Called a secular school, and was ~stabh8bed by a 
Ir\lDIber of gentlemen' III Glasgo'IV, to show that 
it was pomble for III 8Y'stem of mstructIon to be 
establIshed that should not founder Oll the rook 
of the relIgious ilifficnlty It IS a seeular'Schooi 
m whlch the BIble and CatechIsm lIII'e not intro
dncea- ali all. The school 18, 18 the orchnary 
eense' of the word, an elementary school. The 
JilUDJect of _enea has taken a P1"OD111ient peI!i
hOIl m that school ~ the teaching ef elemertary 
'IlClence Duly, of course, beC&1ll!e the clu1dren are 
drafted almost exclUSIvely from the indU9tnal 
populatIon, inc1ndmg among them emall 1Ihop
keepers, 1IIlmIIg'>J1S &ad ro..emen 111 the large 
'1IlBJlufactoneS' Of VllnOll8 buds, ad artizans., 

7637. At what age do the cltiWren generally 
-come:to y01l1' school ?-In 80IIle eases- as em'ly as 
five years, aud theY'_ attend the dool up to 13 fir 
14 yeal'll of age. We begm mth the merest ele
Illentary lIlStroCtaoo; we gtve boys- Ilillil girls a 
Vaunng, eo far B8 we aft! able, m l!CleDea ae wen 
as in ordmary elementary BIlllJects. Tke sd.ooI 
amce 1859 has been dIrectly COIIllec1letl with the' 
SCIence Ililld .Art Depm:tmena. I was dle first 

" ..J ~~ 

person ~m Scotland. and in the first year the 
only person who came to London to be exsllUnecl 
III conneetton WIth the Smence and Art Depart
tIlen!". The class that was fiTst establJBhed after 
![ mYl!elf passed the exarnmatlOD was the class in 
inorganIc chetlW!'try. That Wall conducted apart 
from the ordmary school hours; 'but before that 
'lVe bad even tanght systematlcall! the element. 
l1f animal phySlO1ogy, in connectioD WIth the 
pnneiples of health, gtVlng- one or two e'V0r'1 
week during the whole 10 month. of the BeSstOn. 

7638. What is the average number of tears 
during which cluldren rematn in the ~hool?
The borB and gtrIs who get the benefit of the 
eeience instrnction after they begin to receive it, 
attend in many cases for a penod of three or 
four years " , • 

7639. What is the entire number of pupils in 
y\>ur school?-We have had all 10gh \If 22(}ancl 
tlII101'(1l'8160. ' 
- 7640. Ho'IV many of those al"e receiving in
etractiOll in science 1-We "ave generally re
eei-ring scientmC' instruction abont 60, and those 
'Vary in age from OCeaBlonally 10, but generally 
11, up to 14 years of age. 

7641 • .An you PUQ on results' in respect or 
those pupils 1-Not OIl all; &OIDe are cu£ oft' on 
1leCOIIllt Of the pomtiou which their parente- are 
nppoeed to ooeupy. . 

164l1. What number may be cut eft' OIlIl(\C()Unt 
.ef the poSItion which thar parente 000IlP1 ?-Of 
the 60 or 110, the pt'Ohabihty is that a doie'n or 14 
'Would be eo cut 0Jf. ", • > " , 

7643-.-WDat 
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7643. What have the ?esults been In yOU!! 
time, say durin'" the la.st two sessions ?-The BUb

ject m whlch the greater number of pupils have 
been exammed has always been arumtil phySIO
logy, and we may have from 30 to 35' out of the 
60 Who come up for examlDatton Some of those 
60 have not lieen 'WIth us durmg the whole 
'year, but ;r they have been for the whole see
'Ilion we generaIly expeot they are able 'to go for
'Ward for the exammation in May In adihtIOn 
'to the ordmary day elasses we have bad in the 
Bchool evening classes dUl'lng several sessIons !l 
have myself conducted classes In chemistry and 
botany, mcluihng nnder chemistry the elements 
of metallurgy and worlong in Iron and stael, &Ild 
the extractIOn of metals genelally 

7644. What have been the numbers attendIng 
'those evening classes ~-I have had from 12 to 20 
e.ttendlng thOJ!e claases ' 

7645 Are those classes also In connectton with 
'the SCIence and Art Department?-Yes 1 

L 7646 Are the pupus chlefly apprentlces or 
'adults ?-Both I they are very nuxed ! 

• '1647 Are the adults ~eneraUy of the working 
'olasses ?-Almost exclusively; besides the purely 
>evenmg classes and the purely day classes I have 
tfo~ five years now had a normal students' class, II. 
~lass of young men, and for two or three years 
hllve had even young women who come from the 
nOl'lUal school .. in Glasgow I 

" '1648 Have those pUpUB been numerous 1-'-
• Yes I I have had lIS many as IS, anG never less 
'than 12 They are generalJr seconil yell1' notmal 
.students who have learnt that we are willmg to 
'Conduct II class for normal students In the subject 
-of lInl'mal phYSIology Under that head we gene
rlilly give a certaIn amount of chemical informa.
tion 8Jld zoologieal and botamcal Infonnatlon. I 
have had II number of normal students aleo, wh~ 
earoe to attend tho botsny class and the chemical 
'Class. They cannot get those subjects tsught 
thelU In the normal schools. There IS at present 
no \lrovision In the Glasgow Normal Schools for 
giVIng systsmatic instructIon in SCIence except 
pure mathematl<ls. t 

7649 Are you acquamted with the operattons 
1&£ the Andenom"n b.stltute and the MechaniCS' 

I' Instttute In GlasgGW 7-Very mtlDlately. 
, 7650. What 18 done there with regard to 
teachinl" expenmentsl sCience P'- The Ande,... 
Boman InstItute was the first instltutton In wruch 
science lectures were gIVen When the SOlence 
instruc!,on was commenced there It was really 
syetematio. • 

7651 What ill being done thet'e now in that 
l'espectll'-Dr Blrkheck, Dr Ure, Professor 
Graham, and Dr Penny have systematically 
tsught SCIence smC9 the foundattOn at the 
classes. 

7652 Is that the same Professor Graham who 
is now the Master of the Mmt?-Yes. 

7653. Can rou state the number of pupIls in 
\be Andersonum Institute ?-In the Chem1Stry 
elllSs I beheve they vary from 400 to /l00 atudente, 
who attend eourses off rom 20 to251eeturee The 
leetuI'es are gtyen in the e-veumg,lI.nd last. from one 
hour to one hoU!! and a half eacb leeture, they are 
loot\UeB lIuch lUI Dr. Macadam has s{lOkeB of) 
they va generally on inorgame ohewstry one 
year, and orglllllo chemistry 8Jlothel' 7ear, hut in 
both eases tIley are gtven with speoial reference 
to appllcattons in the e.rts and manufactDl'e& I 

7654. Who IS the leoturer on ebenustry at the 
;4.ndenlOlllllIl lDqUtuUOll f-lli. l'e.nnl. 
,#0.72. 

'1655 What number of pupils ·generallyattena Mr. 
his class ?-About 400 or 500 attend hIS class J May6 
"ll.lon6. > " 0 .. 

7656 Is that mstItute m connectIon with the 
SCIence' ana Art Department P-Dr Penny has I July 181 
not hmlself a' certIficate from the department; 
he caB obtain no Ihrect aId, and he has never 
troubled himself to prepare pupils for thosll 
exammattons 

7657 Do 10U know why he has not done soP 
~I understand that he apphed a number of years 
ago for a certtficate without exammahon, and at 
<that tIme the granting of such certrlicates rested. 
"WIth the SPeCIal examIner retained by the depatt'
ment. Dr Hofmann was examIner at the tIme, 
and I am told that he Cduld not' recommend Dr' 
'Penny because he ihd hot kn(!)w anythIng of bnD 
to JustIfy rum In gIVIng the certificate 1 

7658 If Dr Peuny had possessed a certtficate 
-are 1Ibe pUJlUs attendmg h,S lectures generafiy of 
the rank whICh would have entitled hIm to b~ 

»ald tm l'esults?-A 'Very large number of them 
-are. 

7659 What proportion of them ?-I should 
expect that from hiS class not less than five-slXthsl, 
3nd perhaps even a larger number, would be 
strictly of the industnal class ' 
J 1660 Could you compere the scientific 10" 
'struetton recelved from those leotures with that 
'Wruch w<:1uld quaMy for payment on results in 
connectton WIth the South KenSIngton School of 
·Arts ?-Taking the lectures Simply, I feet qUIte 
satIsfied that the students attenlhiIg the course of . 
25 lectu.res would not be able to pass the eXaIDl
natton There must als~ be llTactIeal work in 
'the labol'l\tory 

7661 Is there that practical work in the Ja.. 
l>ofatory 10 many instances?-1" es There lS a 
practical class 10 the laboratory held one evenmg 
-per week, 'two hours each attendance, and thIS 
class 18 largely attended by yeung men who are 
themselves engaged lllJ ehemical' estabhshmentll 
-of vanous kInds, 1)U~ there IS a separate fee, and 
It lS only those who are 1!1! tolerably good situ8/" 
fiIons that can afford tha>t payment I 

7662. Do· you know the amount of the lahora.
tory fee P-One gUlDea f~r each course, _ quar
terly OOUT.e of 12 Bights I 

7663 Does that Include the' nse "Of apparatus 
tl.ud matel'lals 1-Yes, It meludes the 'Use of a~ 
paratus and matel'lals 

7664 How are the rrofessore of the All" 
dersoDian Instltunon pllld ?-Tbe lecturers on 
chelUlstry, aUlDlaljhysiology, anil natural phllo ... 
sophy are eudowe A Glasgow gentleman, Mr. 
Freeland, who has retired for m8JlY years now, 
and is hving at Nice, -gave '1,500 1 el~ht 91' terl 
years ago, to endow those lectureships The 
lecturers themselves' receive for the 25 lectures, 
.. ltum ofte.bout 100 I each, with some abatement 
to asSIst 10 paymg the expenses of conductIng 
the classes. Then there .. re the payments delivea 
from the fees; -the fees pllld by the students are 
"Ier1 small; the fee for the course of 25 lectures; 
includIng the use of thl' very valualole hhrary; 
is Bot more- thlLll 3. 

7665 Is there any peyment at all from the 
..state or thp mUDlClpahty P-Nonll whatelVer. 

7666. What ill the effect of 1:Ius I\Oltl'ntmc 
instructioa en the arttZIIB cl_1-1 behove it is 
.of "Vi!Iy ~t va.lue mdeed; a very lail'ge number 
-&f pel'BOns now ill exoellent poSItions in society. 

• -and others in respGI1Bl"le pesttions as S8rVlLllts, can 
trac9 thCll' succeli8 in • very great mell8UI'e te 

3 B 4 theIr 
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Mr their attendanc"e at the classes of chemistry and 
J. Mayer, natural plulo80phy m theAndereonian InstItution. 

p c • .t. 7667 Are there any lectures on (\1Vll or me-
• -- chanical engmeenng?-Not In the AndereonlAll 

JI July 1868. InstItutIOn. The natural plulosophy class in 
the Ander80Ulan InstItutlon is" class that goes 
very systematically to work. Mr Herschel. the 
son of S,r J 000 Herschel. lS the occupant of that 
lectureslup; and smce he undertook the work he 
h1mself became connected Wlth the SClence and 
Art Department, and he IS now In such a posi
tIon that he can receIve the aid of that depart
ment, he is conductmg the class not by lectures 
only, but by tutorial instruction and pnvate ex
ammations. 

7668. And in that class payment 18 made on 
results, is It ?-It will be henceforth made on 
results 

7669. Can you state what IS the teachmg in 
the Glasgow Mecharucs' InstItute ?-In the GI_ 
gow MechanIcs' InstItute, the natural phIlosoph,.. 
and cheoustry clas~es, the really fundamental 
classes, have not, for a number of years, been at 
all so successful as those In the Andersonian In
stItution, and the amount of apparatus, and the 
means of lllustratIng the lectures, are so very 
much greater In the Andersonian InstItution, 
that a much larger number of students are drafted 
into It than go mto the MechaUlcs' InstItute; but 
the other classes are, some of them, largely attended 
~n the Mechamce' Institute. 

7670 You mean tbe sCIence class08?- Yes, 
some of them. 

7671. What are those classes 7-There was a 
class for mathematIcs dUrIng the sessIon 1867-8, 
and there was sold to those classes, junior and 
semOr, 266 quarterly tickets , 

7672. What IS the cost of those tIckets ?-SlX 
shIllings a qnarter, I think. 

7673. Have you stated what is the fee for in
structIon m the Ander80DIan InstttutIon apart 
from the laboratory ?-Apart from the laboratory 
it 18 3 8. per course. I tfunk at one tIme It was 
2 s. 6 d, and for several y'ears It was 2 II. • r 

7674. 'There bemg only one course m each 
-rear ?-Only one course m each year. 

7675. And that course occupies about SIX 
months ?-About SIX months; for the last eight 

-41r 10 years, however, there has been a botany 
class lD the Andersonlan InstItution dunng the 
summer months. At the Mecharucs' InstItutIon, 
beSIdes the class for mathematIcs, there 18 also a 

-class for botany, wluch was attended last summer 
.by 21 students; the class for practical mecbanics 
was last wmter attended by 15 students; the class 
m geology was last summer attended by 93 stu
dents, and at the class for mechamcal drawmg 
there were 206 qnarterly tIckets sold. Th18 IS 
also a ve1. popular class m the MechaDles' InstI
tnte, In act, the most popular class apart from 
the mathematical class. 

7676 Are those classes m connection 'WIth 
South Kensmgton ?-The only one that is really 
connected -.nth South Kensington 18 the one for 
practIcal mechanics; none of the others have taken 
any a.td from the Department of Sl'lence and 
Art. 

7677. Can yon at all suggest why they have 
not done so 7-There m:e vanons reasons; the 
Mecharucs'Institution baa had some little mclma-
1aon in its past years to be regarded as a lund of 
Fent instltution" and Lavmg' a little natural 
.pnde m that way, it did not trouble itself 'WIth the' 
~eme. or ml!k~ any mquiries. 

7678. You mean the parent of tha mechanics' 
instItutes 7-Yes, but, of course, the ADdersoman 
InstItutIon 18 the real pBl'ent. There is some india
p081tion In Scotland, generally. u fat u I can 
learn, to take advantage of any Government aid 
m the teaching of smence. I eannot My why; 
Mr. Buckmaster, the organlZln~ muter of the de
partment, has been tWIce in Scotland, once last 
spnng; and untu now thele hal been no practical 
result from rus first Vi81t, any practIoal result 
wruch lDlght now anse would be from hlS second 
l'iSlt, and from the couference spoken of by Dr. 
Macadam. 

7679. But that mdlspoeition has been 80 f:11' 
conquered that tl,e profeasol' of natural phIlosophy 
at the AndersoDlan Inetltub.on has now con
sented to place lumaelf in connectIon with the 
SCience and Art DepartInent P-Yes, I have some. 
expectatIon that the chennetry class Will be placed 
in connectIOn 'WIth the SCIence aua Art Deparf). 
ment. I must correct myself by Baying that the 
anatomy and phrslology class has lIkeWIse taken 
the atd this Session for the first tIme. • 

7680. Then, at the University of Glasgo1V, 
have you auythmg to 84y of the toaching 
of scienoe BupplementslJ' to the eVIdence of 
Dr. Macadam 1- There has been m exIstence 
now for several years, perhaps not exceeding au: 
years, an arrangement whereby an engmeenog 
dIpIomacan be granted by that UDlverslty. There 
are V8l'10UB classes gatliered around Professor 
Rankine's class In CIYII engmeenng aud mecha
DlCI!. The engmeenng course embraces oivu en
gmeenng and mecbanics, geology, chemJstry. 
natural plulosophy, and mathematIcs. The 
etudent must attend all those classes, or he mnet 
produce a tIcket of attendanoe at the classes for 
natural plulosophy, chem18t17 and mathematICI!. 
m somfl.other UDlVerslty. 

7681. Do you mean that every student in the 
umverslty must attend some of those classe.1-r 
No, ouly students of the apphed 8Clence depart
ment. 

7682. How long have those clllSBes existed 7-
I should say, perhaps, not above SIX years in their 
present complete shape. 

7683. Is the number of pupus very large ?-In 
chelDlstry, natural plulosophy, and mathematICS, 
the attendance 18 very large. bnt I trunk about 
30 18 the maximum number of the studenta at.
tendmg the engineenng 01_. 

7684. Many of the students lD the other classes 
wonld be medIcal students1-They would be 
medIcal stndents almost UDlversally. • 

7685. Are there many students in the che
mistry class who wonld be ;proposmg to devote 
themselves to manufactures1-Not a larj:e j>C1'> 
cen~e. I dare say we ought My that 10 Glae
gow m the Umverstty course of lectures on 
chenustry, there lDlght posstbly be five to ei~ht 
per cent. of the students who would be prop08mg 
to devote themselves to manufactures, liut I have 
DO exact data from whtch to speak, and It 18 only 
from my own attendance at the class, and from 
my knowing somethJng of the students that I am 
able to eay that I tfunk from five to eight per cent; 
of them would be students who would not be 
Ihedtcal. or engineenng students, bnt pnpds 
studymg chellllBtry as a SClllD/l8 to COD~ With 
theIr own arts. 

7686. What are the fees at the Univenity of 
Glasgow 7 - £. 3. 3.. fo» each course of tee.. 
tnrea. 

7687 • .4mong those etudentB, are there man, 
: of 
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of th~ workIng class 1-In the UniverSItr classes 
there are exceeihngly few. m the engmeenng 
class there are a large number of students 
who are to be engmeers, eIther civIl or mecha
mcal. 

7688. Are there any evemng lectures at the 
Umverslty of Glasgow?-None at the Umver-
slty. , 

7689 Are the students at the Andersonian 
Umverslty chlelly workmg men ?-.Ahnost ex
cluSlvely. 

7690. Are they generally apprentices, or are 
they adtIlts? - A. large number of them are 
adults. 

7j)91 Is there any dtffictIlty m lmpartlng in
rormatlon to them from their want of prevIOus 
elementary knowledge ?-I feel qUIte satlsfied 
that 8. number of persons who attend the chem1&< 
tJy class, and though not so frequently the 
natllral phIlosophy class, and perhaps I might 
also say the botany and phYSlology classes, woUld 
not be able to pass the Somety of Arts' exanll
natlon, because they wotIld be plucked on ele
mentary subJects. 

~ 7(192. Have you found .that that constitutes a 
v~y senous hindrance to the progress of your 
sCientific mstruchon ?-;-The mformatlon w,luch 
they will get wotIld be to a very large extent got 
1I1v4 voce, In many cases I beheve they would 
not be able to read With advantage books on 
systematic smence. 

7693. Does that apply to a large proportion of 
those students ?-N 0, not to a laige proportlon 

7694 But oomparmg the students at your 
evenmg classes, and those at the Andersoman 
Instltutlon, With men of the corresponihng grade 
In England, wOtIld you say that the Scotch were 
better grounded m elementary subJects than 
Englishmen ?-Most deCidedly 

7695. How far dOloU thmk elementary teach
ing m smence cOtIl be earned m elementary 
seliool. under the conditions and arrangements 
which now eXISt m Scotland ?-I believe that In 
Scotland, as a rule, the pupus, even In the elemen~ 
tary schools, from 11 to 12 or 14 years of age, 
wotIld be able to receive a very large amount of 
instructton In SCIence, not otIlY In the facts of 
SQlence, but also In the methods of observatlon, 
IlJld even In the prinmples of sCIence. That I 
give as the result of my own expenence, I do 
not beheve that the pupIls I have had are any 
b~tter on the average than pupIls generally are 
in ,ther elementary schools taken from the same 
vein of sOCIety. and I find they can actually re
prQduce In wnttng the Instruction given to them. 

,,76116. Do you trunk you cotIld say that of chtl~ 
dren Instructed In English schools of the same 
grade ?-I behave they cotIld do almo.t equally 
as well as the pupIls in Scotland 

7697. If they remamed at school for the same 
length of tlme ?-If they remamed at school for 
the same length of tune. 

7698 Do they orihna.nly remain at school in 
Scotland up to about 14 years of ege '-In many 
cases, but not to a large extent, when their parents 
have an lUcome of 60l, 701, or 1001. a year, 
chtldren may remam at school perhaps up to IS, 
Ol' 14, but otherwise they are frequently taken 
away at 10, or 11 years of age. 

7699. Are you acquamt.ed with the efl'ect of 
tM factory regtIlattons on education In GIas.,D'()w? 
-No 

7700 What are the f~es in tlte sectllar school? 
-The fees for the day classes are '18. 6 d. per 
.0.72. 

Mr. 
J.Mayer, 

1'. C.I\. 

quarter; and for that sum the orihnaryelements of 
edullatlon are gtven, and the i!Clence.lessons also 
We make no separate charge for the sCience 
lessons. 

7701. Are you acqualDted with th~ normal' 9 Joly 186.!1. 
schoole in Scotland 1-1 know those at Glasgow, . 
more f'slle018.lly through the connectIOn I have , 
got '\fltlt them by students commg to me from 
them durmg the last five years 

7702 They come to you because those Bub
jects are not taught m the normal schools 1-, 
Exactly. 

7703. Therefore any lDstructton which wOtIld 
enable them to Impart sClentlfic know ledge to 
their pupIls has to be acqUIred eleewhere?
Yes. 

7704 Mr Akroyd.J Are there many factones, 
in Glasgow ?-Yes, a very large number. 

7705 Do you not find generally that the 
parents of the chtldren who attend tltose factones 
take the chtldren away from school at the age of 
13 ?-Yes, frequently, but a few of the parents 
who are m recelpt of upwards of 501 a year, t! 
they are well-conducteif and soben persons, will 
let theu: chtldren remain at school longer • 

7706. With regard to the endowments for the 
teachers and professors m the .A ndersoman U m
verSlty, do you trunk those endowments have 
had the efl'ect of drawing to the Instttute rather, 
a lugher class of teachers than you would othel'
wiseexpecttohave?-Therecannot bes81d to have 
been any change lD the lectureslups or teacher
ships, smce the endowments were mstltuted; the 
gentleman occupymg the chemICal lectureslup 
has been ID It for 30 years or more. and the 
endowment 18 not 10 years old. 

7707. COInparmg your teacherslups and pro. 
fessorshlps With those of the mechamcs'lnstltutes, 
have you preCIsely the same class of teachers, or 
a lugher or better class of teacher at your school 
than at the mechamcs' mstltutes ?-Takmg those 
ln the Andersoman Institution, and coml?anng 
them With the teachers m the mechamcs'mstltutes, 
they may be smd to be rather of a higher level. 

7708. Then have not the endowments con~ 
duced to that efl'ect?-No, I thmk not; the 
persons who have the lectureslups are Just the 
)!8.lDe Jlersons as those who occupied the posts 
when the endowments were first given, WIth the 
SlDgle exceptlon of Mr. Herschel. and he came 
and took the post because there was a vacancy 

7709. Speakmg broadly, however, you would 
admit that a fixed Income wotIld have attractions 
over an uncertain mcame 1-Most certamly 

7710 In conneXlon wlth the SCIence and .Art 
Department you have an annual inspection, I 
presume ?-At the tune of the annual examma
tlon held in ;May. for two or three years, or 
Jlerhaps more, there has been a VlSlt frOm one of 
the officer8'Of the department. 

7711. And you attach great Importance to 
those annual VlBita and examlnations'-Y es. I 
attach great Importance to the exammatlon, but 
practlc8Jly no Importance to the VlSlt. 

7712 Do you !rve pnzes at your in,htute?
There are none given by the schoolltstilF, all the 
pnzes are given by the department. 

7713. There are none gtven Independently?
None 

7714. Mr. M'Lagan] Did I understand you 
to say, that the Anderso~'Ins1:ltutlon 18 a 
purelyarttza.n college ?-No, there IS, in adWtlon 
in the artlza.n department, a medtca.l schooL 

7715. Taught by the same professors ?-By 
3C two 
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two of the same profe8l!OI'l!, but there is no 
natural p~i1080phy class for the me.uealstudentB. 
That subject is not required ~y the Colle .. e of 
Surgeons, or by the Glasgow Faculty of Phy. 
SIUIUIB IWd Surgeons, but for an unlvermty 
degree in medimne It IS requIred. 

7716 Therefore the professors m the Anders.,.. 
Dian Inmtuuon are in a much better POSltlon, 
and have much better salilnes than the professors 
of the School of Mts U1 Edinburgh? - Cer
ts.inly 

1717 They have endowments, and lIhe fee" 
from the medical students also?-Yes 

7718. What are the fees whIch the medIcal 
students plly?~The medical students J?ay for 
each class a fee of 21 2, ; 1D the U wverslty 
proper it is 31 3. • 

7719 Those certIficates from the Andersonlan 
InmtutIon are taken by the Faculty, are they 1-
They are taken by the Faeulty, and by all the 
exammatlon boards throughout the country, m 
medIcme. 

7720. Mr PoweO.J DId lOU etate, m a pre· 
VlOUS answer, 'that you gave mstructJons to the 
students at the normal college m BClence 7-No; 
I stated that the students from the Dormal col
lege m the second year had generally, to the ell
tent of 12, 18, or 'lO, eome and attende~ a clllSS of 
rome • 

7721. Whether 10U go to them or they come 
to you, the result 18 that science InstructIon 18 
eommuwcated by you to them 1-Yee 

7722. Do ;rou conSlder that the lnstructJon 80 
eommumco.ted IS of such a nature as to impreB8 
upon the m1l1ds of those pupils the elements of 
the SCIence of health as apphed to ordlDary do
memo hfe 1--Yes; as an IllustratIon, I may say 
that a young lady who etudled with me has been 
eertJ.:6ed by the department, and is now teaclnng 
in a school belongmg to Mr Murray Dunlop, 
the Member for Greenock. and for the laet foUt' 
IIr five years tltat school has heen recelvmg aId 
from the department. ' 

1723. Yau think the Instrnctton Inlparted, 
when communicated through the teachers whom 
you inetntct, will mdtxce the worktng classes, WIth 
whom m future years they will have intercourse, 
to o.ttend tit the veutllatlon of thett homee, and to 
other ClTeumetancee which relate to their health 7 
-1 am quite ... tlslied of It 

7724. Wonld you apply the same remarks 
to the necessity of personal elea.nltneas 7 -
Yeto. 

7725. And to the (lOoking of their food in • 
wholesome sud nutritious way?-Ye ... 

7726 Lord FrederiC! CafJetUilM 1 Are you 
acquamted with the system under w"lueh asSISt
ance is gIven by the- SCIence and .Art Deport
ment, have you any BUggeBtlO~ for &Dy 

improvement in that system ?-One thing which 
I should most dIstmctly ask the department to do, 
and Indeed I have done It through another' 
channel atready, 18 th18, that the el[llmlDatton for 
teachers spliClally should be resumed; they have 
been dIsJl8nsed with fot the last two years, and I 
thtnk they should be resuscItated; and I might 
perhaps venture to suggest how that should be 
done. I beheve thllt the present loeru commIt
tees, wherever there are centres of examInatIon, 
would undertake the duty cotrespondlngtowhllt 
they now do. If the department would send down 
pnnted papers. 

7727. Do you WISh that the teachers should J'MB 
a hIgher and more dlflicult examlnahon, or 18 It 
for another reason 1-1 should WIsh the teachers 
to pass a hIgher examinatIon, and I feel BUre that 
It would catry far more weIght In the estImation 
of the teachers as well BS of the pupIl I have 
also to suggest that the ddhculty wlncb stJl1 
exists 8S to the teaclllng of elementary SCIence 
in Bchools, should be abolished by some arrange
ment between South Kensmgton and Whitehall, 
and that a teacher should be allowed to receIVE! 
payment on results, whether he taught durmg 
the day or durlDg the evening Very many 
teachers are not able to do it, but whenever the 
teacher was both. able o.nd wtlhng, I would "noW' 
hIm to teach scIence dUl'lng the day, and the 
Wh,tehall department should not interfere W1tb 
hIm 

7728. Are you satIsfied generally WIth the 
system of payment on reBults ?-Yes, It has been 
attended certaInly by an amount of lucceas to 
myself winch enables me to speak of It. It may 
be, indeed I beheve that It IS not the correct thmg 
WIth regard to the elementary department, but 
WIth regard to BClence as a rule, I tlunk It would 
be attended WIth good to the teachers, and WIth 
~!. to the pu pUs, and WIth no til effect to the 

7729. Do you conSIder that the present amount. 
of assistance 18 suffiCIent l-As I have had great 
latItude allowed me 10 my own sew'ol, I have 
beeD able to receIve pretty faU' .UIllS In IUd" 
but the system JDIght not succeed qUIte 80 well UI 
thousands of cues. 

7730 Chairman] Are you aware that it h.w 
beeD proposed to ha:ve a tnlrd grade of examma
tlon, namelY, an exammatlon for honours at the 
May examination. and do YOlf tbmk It would b. 
BUfficient for a person preparmg to be a wachel', 
to p8.8l! 1U that hIgher grade or examtnatIon 1-1 
tIunk that would bave 00 III eWeet whatever, but 
1 would suggest that the candIdate for tlte 
teacher's certllico.te should not be examined 
In the lllIIl1e room as the puptI, or at the lIIIIlIe 
time. 

Mr ROBERT GILL, called m j and Exammed. 

'1731 CAairmalL] You are a Manuf'acturer, 
I beheve; at Lnnerlelthen. 1D Peeblesshtre ,
ram. 

7732. You represeut the South of Scotland 
Chamber of Commerce 7-1 do 

7733. I behevethe South of Scotland Chwnber 
of Commerce voted a 8um of money for the pnr
pose of conduc~ kn inquiry mto the state of 
the manufactures and the educatiou of artJ.zan~ 
snd the manufacturmg class genera.I1y on the 
Contlnent1-They did. ' 

7734. And yon undertook to condnct that m
qUlry for the Chamber of Commerce 1-1 di/!. 

7735. You have 0.180 formed opinions after ra
fleenon on the position of the mdu.tna! pop~ 
lation With respect to scienttfi~ knowledge 1-1 
have. 

7736. Is it your deliberate opinion that there 
ia a dJllicuity in thIS country 1D gettmg quahfied 
foremen and manaO'ers 7-That is a dIfficulty 
whieh we have had for a great many years almost 
constautly to contend WIth. 

7737. To 
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'1"1'37. To what do you attnbutethat drllioulty2 
-To thell' want of sCIentific lDstrnctaon III them 
busmeaa. There are two hranches of the woollen 
manufacture very much I'eqwnng sCIentific .In

strucoon, namely, weaVIng and dyelDg, and th. 
greatest defiCIency whIch we find In them 18 esp&-
IllalIy 10 regard to dyemg , 

7738. Your dyer. have very great pl'8.eucaJ. 
skill, no doubt?-They have pra.ctanal skIll up 
to a certam POlDt, to whIc,h theU' hmlted know
ledge has earned them, but they have no sClen
tWo knowled~e I nothIng but what has been ac
qUIred m theU' expenence; they have no means 
of gettmg SCIentIfic teachmg, there 18 no such 
thmg as a Bchool In Scotland Ul whIch the art of 
dyelDg JlI taught. 

7739. Do you thmk that dyemg would be 
better taught In a school than m a factory ?-
Yes, clearly so, m a school the rules of the 
sCience would be gIven; the theory would be 
pught as well as Its applIcatIOn In a faotory 
you have onlr the compoun<illlg of' the BUP

stances for bnnglDg out the colour, and that 
of tell maccurately, expeU81vely, and very waste
fully done, there bemg no sCIentific knowledge 
to glude the operatIon as yet. 

7740 Perhaps lOU would Bay that If the pnn
clples of the art 0 dycmg were acquU'ed In some 
Bchool, and the practIce of dyemg were obtamed 
m such manufactones as we have m thIS country, 
the combmatlOn of those two' would be as good 
teachmg as could be ohtamed ?-1 am of that 
oplmon; the pnnCl pies of the art and theIr apph
cation bemg taugbt m the schools, as is the 
system on the ContInent. 

7741. By factory, of course, you mean a dye
house ?-Yes; In all woollen factones throughout 
Scotland the dyer IS needetl, some few of them 
have not a dyer 1U tl,elr own factory, but they 
employ what IS called a pubhc dyer, but there 
the want of that SClentWc knowledge 18 felt. as It 
IS in the factones. 

7742 But notw,thstandml! the absence of that 
sClentlfio knowledge, 18 it tile case or not that 
our people are as ~ood dyers as the eontJnental 
dyers 1-I am afrmd that IS not tho case, It has 
been the case, but I thmk that on the Contment 
now they have gone ahead of ns m that, and m 
.ome other thmgs, In theIr factones 

7743. From your own personal ;xpenence, 
caD. you etate any other thmgs mf'wblch they 
have gone ahead of' us? - In some of the 
ma.chInery employed 1U our busmess, and 1U 

theIr mode of worklDg It. 
7744 Is It not rather m the mode of WOJ kUlg 

than In the machmerYItself?-No; I found sl>me 
machmcry m the cardmg bUSiness better, I LInnk, 
than auy we have in thIS country 

7745 Where dId you find that ?-1 found It to 
have come from Cbemmtz 

7746 In what factory did you meet WIth It 1 
-I met WIth It 1D factorIes 1U Saxony and m 
PrUSSIa. 

?747. DId you meet WIth It In Bel<7ium?-I 
am not able to say that r met with that Chemrutz 
cardmg machmp.ry In BelgIUm, but there 18 very 
gaud oardmg machInery made lU BelgIUm, qui\e 
equal to anythIng we have made In EDO"la'ld. 

7748. D,d you \'181t any iactoncs 1U 'Venlers? 
-Yes, I went over two of them. 

7749 Were they spmnmg factories ?-Dne of 
them w .... a splnnlUg faclory. and the other was a 
spmnmg. weavlUg. and oomplete estabhshment for 
makmg broadcloth. 

O~12, 

77.50. Dld you find m the BpUllllJlg factory that Mt. 
there was any other depar1anenll (If the wool R. GJl., 
manufacture m wmch. they were eupeno:r to us, -
beSides the cardmg department?-1 thmk, gene- I Jn1Yll1B8. 
rally. then- worknig men are under a htgher sy..., 
tem of traIning, and ,do tbeu work a httle more 
methodLeally, ,they sort the wool more care-
fully than 1S generally done m our lactones, but 
on the whole there lit not very much iWference 
there. 

7751. The Belgl&llS produce a comparatively 
fine quahty of yam from a compa.ra.tJvely Jow 
quahtr of wool?-Yes; ta10ng the wool m the 
bulk, It 18 of low qUalIty, but ou,t of each fleece 
they make 8lX sorts, and sometimes a seventh, 
therefore they get a httle very fine wool out of 
each fleece, and when they come to have & 

quantIty they produce from 1t very fine yem. 
7752 Does that lUvolve a greatly increased. 

amount oflabour ?-It does 
7753 As between BelgIum and England OJ: 

Scotland, the questIon of wages will enter mi:q 
the account?-Yea. 

7754 1 herefore, other thmgs bemg the same. 
what would pay m BelgIUm lntght not pay m 
England?-Not In ali branches of the busmess 
here, but m some it would pay. 

7755. Is there a lar~e importation of woollen 
yarns or fabncs mto this country from the Con
tinent ?-Tbat 18 not qmte WIthIn my knowlejge; 
I beheve there 18 a large unportatlou of yarns 
from BelgIUm and Saxony to Glasgow and 
Pa18ley. 

7756. That is to say, a really Important un
portatIonP-It lS a 'very 100portant trade. the 
fuctones m BelgIUm and Saxony are runnmg 22 
hours out of 24, mak10g yarns, they are not alto
gether, perbaps, but ll<lme are chIefly employee! 
1D spmnlDg for that ",ade 

7757. They are work1Og doublegangs?-Yea~ 
:relays of people 

7758. DId you, see any of those factorIes at 
work?-1 dld. 

7759 DId you see any of them workmg at 
mght 1-No. 

7760 Are you aware whether the chIldren are 
employed there dunng the mght?-I had better 
not I!peak very pOSlovely on that pomJ;." I be
heve that oluldren 1U Prussia from 14 years of 
age may be employed II hours dunng the 24; 
It may be part of the day and part of the Dlght,. 

7761 Are you aware that both III Prussia and 
Saxony they cannot be employed at a.ll nuder 
12 yeaTS of age 1-1 am 

7762 Are you of oplUJon that the continental 
manufacturers are derIVltlg any advantage from 
the superior mstructlon of theu managers and 
foremen I-Yes; It is lmpo .. lble to reslbt that 
impressIOn, when you see the means ot' 108truo
tlOn prOVIded for the work people, and the effect 
on the work people 10 the factories. 

7763 In what way IS that advant.a,,<>e denyed? 
-In the first place, I may say the fact of the 
good elementary education whIch they recelye, 
followed up by hIgher educahon, has made 
them a thoughtful and orderly body of workmg 
people TbeD. the 8p.leohfic knowledge will cer
taluly tend to gIve them great superiorIty over 
otl,er countnes whlch do nut adopt that ~y.tem. 

7764 You melUl that they ,get economIC re
sults whloh they would not get If they were less 
carefully mstrueted ?-Yea. 
• 7765. Would you say the same of the manD
faoturers themselves?-The manufactureR! them-
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Mr. selves take advantage of those industrial achools; Englana ot Scotland &nalogous to the schools 
R GIlL they go there and learn more of the bnsmese of wruch YOll have spoken?-W 41 ha\'Il not auy

almost tJum they do in thell' own factories; they thmg at all of the kind m Scotland, and I am 
!llaly 1868. get thorough techrucal metruction m those afrald there is nothing m Ene-land. H I 'WIBhed 

schools to become manufacturers, and then they to send my son away to reoelve meh instruetlon 
follow it out in practice WItlun their estabheli- as I could very easUY find for him on the Contl.
ments The sons of manufacturers and the sons nent, I do not know where I could send him in 
of any persons wlShmg to become manufacturers this country; hut on the Contlnent, in every 
are taught to he 80 m those industrial schools. pla.ce of large population, whatever the mdustry 

'1766. Can you descnbe the nature of those may be whICh employs the population, there is a 
industrial schools 1-In the first place the schools techmcal school in the IDldst of them. 
are very large estabhshments WIth many class- '1'1'11. There JB a oohool in every centre of 
rooms, and several large rooms in wrueh are de- industry aI'Propnate to the mdustry of the 
poSIted speeunens of every Iond ofmdustry wrueh watnct P - Yes, and Jf it be a dlStnc' pn.r
exists not ouly m thell' own neighbourhOod and taJo~ more of a rural charaeter, they !hen 
eountry but abroad; the place nnght almost be have mstruetlon ~ven aooordmgly, namely agn
called a museum. The professors bong the speCl- cultural metruction. The museum contalne all 
mens from the museum mto thell' class rooms, and the specunene of agriculture wruch can be col
they lecture to the students With those speCImens lected. 
before them, and glve them their mstructaon WIth '17'12. Did you mqUll'e h01f those oohools 
those tlunge 10 thell' hands. Then they have were supported?-In all eases the govemmellt4 
models of 8Jl. lands of machmery and all thmgs render great assletance, generally contnbutmg 
wruch It is necessary they should have m the one-th1rd, then Ii thud upon the land of 
carrying on of thell' several classes. Where the the proVlnce, and the other third by the com
machmee are too large to be moved mto the class- mune. I sUP.P'?se that is mcludmg the popuJa.. 
room, the class 18 taken lUto the museum and the tlOn of the neighbourhood of the town. 
lecmre 18 dehvered to them over the maclnne. 77'13 GenemJly the State does not contribute 
All that constitutes a very excelleut tralUmg more than Ii tIurd, and Ii large pro-tWrtlon of the 
BeSIdes all that, they have their weaVlng schoolS, cost is contnbuted by local taxatlon ?-Yes, I 
wh ... e It is made qwte a BClence, and everytlung understand that to be the caae, but at Bnmn{ m 
connected WIth weaVlDg IS most carefully taught MoraVl&, where I fonnd a very nne establlsh
to them. They are taught to deSIgn patterns, to ment of the land, erected m 1860, the govern
detngn from nature, and from any beauhful object, mentcontnbuted half the expense of the bUlldmg, 
and to apply those designs to the goods of all and the other half waa llUd on the land. The 
kinds. All those lessons are glven to t)lem WIth government also gave a eubSldy to furw.h 
M much care aa lessons on anthmetic or anytlung completely the museums, and to proVlde all the 
taught in our ordinary schools would be. apparatus of every land. Its eupportis clenved, 

1'16'1. You have now epoken of purely technical 1 tlunk. very much m the same way. 
instruction, but is there no theoretlcal mstructlon '1774. Did you Vl8lt the school at Barmen in 
precedmg that techrucalmstructl.on 1-They have W estphaha?-Y as. 
to beglD WIth thell' elementary schools, which we 7775. Is that one of those schools in which 
Iahould very httle understand mdeed If we thought theoretlcal and applied SCIences are taught?
of them In connectlon WIth our own parlSh schools Yes. 
in Scotland. These are large bmldmgs contaID- '1'116. I believe you have brought with Y011 
ing very many large class rooms; there are not drawmgs of the bw1wngs recently erected in 
penmtted to be more than 45 puplle in one class Barmen?-I have. 
room at a time, and only that number until there '17'1'1 Are you aware what are the fees pe1d 
are as many fives above 40 as sball constitute an- forinetructlon in that school ?-The feeeare very 
othercIase, and then that 40, wruch iEtthe standard tnflmg indeed; In P1'UB!!l8, Saxony, and Belglum 
number, get a room to themselves. They hold merely nOlllll1al. I do not know exactly, Iiut I 
it to be essentIal to the success of the teacher that beheve they are not exceedlDg 3 I. per annum, 
only one class should be m a room at a time. In as m Bronn, ,(It 18 90 dollars, 131 10 I. for 12 
our pansh schools there JB ouly one room for all months, in the WeaVlDg school at Mnlbeim; that 
the vanous branches winch they teach, and that 18 the rughest m any case of an industnalschool); 
\room, in most eases, is a small- one. One bnt Jf It 18 shown that the pupil IS not able to 
elementary school which I went over contained pay the feee, the education IS glven qwte free in 
no less tJum 54 class rooms, there were other two all the schools. 
schools in the SRme place of nearly the same SIZe, '1778. Then persons of all classee are taught In 
_d there were in course of erecboD several that school 1-Yes. 
dtstnct schools for the greater contemence of 1779 Is it your opimon that If we had a much 
chtldren. the town haVlDg mcreased coDSlderably ; more extended system of bCient1fie metructIon ID 
that was at Chemmtz m Saxony thte country, our manufacturere would be greatly 

'1'168. Are you now speaking of elementary benefited ?-Yes, I have not any doubt about 
~hools 1-Yes. that. We must take mto account that manufQCtu-

7769. But is there any theoretical mstructlon rers on the Contment, having that instructIon to 
in science preparatory to the techrucal courses of aid them, will contlnue to make very great pro
wruch you Dave spoken ?-Yes, there is theoretical tress; we, not having it at all, shall stand very 

instruction glven m all those mdustrial schools; nearly still, where we are; we have worked np 
m natural plltlosophy, chemistry, mmeralogy, and to the powt of the mformatlon which we JlOBBeB8, 
-apphed cheIDlStry; to .... "'rIcultJ.U'e. for mstance, but they are recelvmg fresh .netructron every 
and to such branehes of mdostry as it is the day. 
handmaid. There IS hkewlSe taught arcrutectnre, 7780. Their practlcal skill is now nearly as 
-mechames, geometry, mathematlcs, &c. &c. • great as 0I1J'8, and they have Bclent1fic knowledge 
, 7770. Are you acquamted WIth anythmg m • m adwtion whreb we do not poseeee 1-Yell. 

7781. What 
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1781. What would be the cure wluch you 
'Would propose for that state of thmgs m this 
country?-'.fhe only remedy IS to provIde some 
means of gtvmg that mstructIon, to grapple WIth 
it m a comprenenslve manner, and not to do It 
in small dnblets 

7782. Do you t1unk the manufacturers o( the 
south of Scotland are fully alIve to that neces
SIty ?-QUI!e so. 

7783. Do you think they are PJ'epared to make 
SacrIfices In order to provIde that InstructJ.on for 
their sons, and their foremen and managers ?-I 
thmk they would be very glad'to have an oppor
tumty of domg so 

77 84 Do you think they are prepared to bear 
the whole cost ?-No, I tiunk they would not ex
pect to bear the whole cost, the general feelmg 
would be that the InstItutJ.ons themselves should 
,be Ullder Government control, and that Govern
ment should asSISt m the erectIOn of them, and m 
!the expenses attendIng them In every way. 

7785. But would they deSire the Government' 
~o take the InItIatJ.ve, or would they be satIsfied 
If, on the localIty makmg a deCIded effort, the 
Government were to supplement that by an en
dowment ?-I thInk that they are lookmg to what 
IS bemg done In. Parhament at present, for a. 
,measure to follow upon the eVIdence now bemg 
taken, and they expect the InItIative to proceed 
from ParlIament. 

7789 But how would the Government be able 
to S\ ect the 10cahtJ.es uuless they had some gmde 
to show them where those schools are most re
qUIred 1-Where the populatJ.on amounts to a 
certaIn figure there can be no drlliculty, and 
where It 18 nnder that, If nelghbounng places 
could avaIl themselves of an lDstltutlon SItuated 
'COnvemently for them, there mIght be a way of 
serVIn~ those places; but the way to get the 
education properly taken advantage of IS to place 
it at the doors of the persons who are to receIve 
It I and If the towniS not very large the mstJ.tutJ.on 
need not be so large. 

7787 You would propose that in, every large 
manufactunng localIty, and even In very mo
derate-slZed manufacturmg locahtles, a SCIence 
sohool should be establIshed by the Government, 
and the 10cal1ty should contribute to It?-Yes. 

7788. Would you compel the localIty to con
tlibute to It by law?-Yes, I t1unk so. 

7789. Do you thInk that the Scottlsh manu
facturers are prepared to sanctlon a law prOVIdIng 
for a system of that kmd ?-I t1unk they are 
qUIte plepared to pay a rate to support a system 
of that kInd. 

7790. A SOlence educatJ.on rate?-Yes. 
7791 Smce your return from the ContJ.nent, 

have you consulted WIth lOur brother manufac
turel'S on that subJect?- have With as many as 
1 met at the Chamber of Commelce last Satur
day m HaWIck. 

7792. Was the subject of an education rate 
dlllcuSBed 1-1t was referred to, and they are all 
qUIte prepared to see a rate Imposed That IS a 
subject WIth wluch the mmds of the people have 
become fauuhar of late years People grumhle 
at all rates, but 1 thmk they lIle qUIte prepaled 
for a rate for that purpose 

7793 With regard to the working populatJ.on 
on the Contlnent, did you find that they possessed 
much sClentJ.fio knowledge P-The system 18 only 
beglDDlng on the ContJ.nent to show ltl! effecta on 
the young ~ it has not been long enough m opera
bon in the perfect form in which we see It now to 
, 0.72. 

send many hIghly qualIfied persons into factorIes, Mr 
but there 18 no questIon that what 18 gomg on A Glzli 
among them IS actmg on the mind~ of all persons -
who have any charge gtven them, and greatly S Jpl1' I86~ 
Improvmg their usefUlness , 

7794 Do you speak of the workmen them
selves ?-Yes, I speak of the workmen, certamly, 
every workman 1S In charge of Ius maclune and 
of the matenal, and It 18 very Important that he 
should be careful over that charge. 

7795 lIut how would the workmen who leave 
school, at all events, not later than 14 years of 
age, m PrUSSIa and Saxony, acquire their SClen
tJ.fic knowledge ~-TheY'attend the classes m the 
evenmgs. There are classes held l.C. all those 
schools III the evenmgs to enable those young 
persons who are ~mployed dUl'mg the day to 
avail themselves of the mstructJ.on gtven. In 
that school at VervIers the whole ,InstruCtlOn IS 
gtven after SIX o'clock In the evenmg, except on 
one day, when certam classes are held at four 
o'clock m the afternoon 

7796 Are, those classes a1tended by working 
men as well as foremen and managers ?-They 
are attended by workmg men as well as foremen 
and managers, they are open, and. the workmg 
men a;re inVIted and pressed to go to them ,at a. 
very small char~e 

7797 You VISIted some of the manufactones 
of ID&chinery on the Con1;ment. dId you not 1-
Yes 

7798 Can you state what maclune shops you 
saw 1.-1 was In two machme shops In Chemmtz; 
one for makmg power looms. and the other for 
makmg cardIng machinery. I VISIted the work
shop of Theodor Wiede. and there I saw ma
clunery qUIte equal to anythIng we make m t1us 
country, applIcable to our woollen busIness, 
and one kirid better made than anythmg we 
have. 

7799 Do you mean better In design or SImply 
better m the fimsh ?-Better In the fimsh, better 
In the materxal, and better 1D constructlon. 

7800. Were there any noveltIes of construc
tion In those machmes ?-The only novelty was 
m the matenaI. The axles were all of steel, and 
what we call the -eleadmg was made of gy,psum, 
I tiunk, and so attached that It formed, when 
fimshed, a t1ung hke a perfect enamel t so that, 
whatever the state of the atmosphere may be, 
the maclune 18 always true, and tl1at IS most 
essentlal. 

7801. Do you conSIder their cardlng-en~e 
superIor m durability to the Iron cardmg-engmes 
made In LancashIre?-Yes, I conSIder it better 
m all respects 

7802 Was there anything in it dIffering m 
pnncIple from the maclunes produced by the best 
factorIes m LancashIre ?-A httle, but not very 
much. J, found the people dpmg qUIte as much 
work WltlI tlus small maclune as 18 bemg done m 
our factones Wlth a machIne more than tlIree 
times the SIze and weight of It, at less expendi
ture of money, and a less expendIture of power. 

7803 Are you acquamted WIth the newest 
maclunery made at Oldham ?-Yea 

7804. Mr, ..4kroyd.] Do rou export any of 
your goods ?-They are sold for exportabon 

7805 To what market do you send them 1-
The merchants we deal With fur foreIgn countnes 
oome and buy the goo~ We make them to 
order, and they send them to America, and I 

• beheve to the ContJ.nent l in fact, they are largely 
exported. 

303 7S06. Do 
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My 7806. Do you find much chfficulty m meeting 
R. Gtll t.he competition of the Saxon manufacturers In 

neutral markets, in Amenea for mstauce P-We 
'11 laly 1868. are constantly he&ring of It: and perhaps our 

trade in that way does not extend so much 118 
their trade is extenchng We can only draw 
inferences, not belDg dU'ectl y m the market onl'o 
selves. 

7807 Have you lost the sale of any article of 
your manufacture in consequence offorelgn com
petition 1-1 thlDk not In conRequence of forelgn 
competition; but articles have changed, which 
is more owmg to fasluon than to foreign com
petition. 

78(18 So that notwithstanding all me ,.dvan
t&,,"'IlB which the foreign manufacturer has ID the 
improved SCientific education of hiS people, we 
have been able, lutherto at all events, to hold our 
own?-We may perhaps say that, hut we must 
Bay it Wltli Bome heSItatIOn. I believe tliere is 
always II tnrnmg pomt to everythmg 'When ... 
change IS takmg place, and that 'We should very 
8enously conSider at the present tune whether we 
are not now on that turning pomt, and take every 
pOSSible means to prevent the change 

7809. So tliat altliough lutlierto we have been 
able to m&Jllta.m our comlJetllaon 'WIthout that 
sCientific knowledge, yet you think that for the 
future we tIllght lose our relative pOSItion unless 
we took care to secure to the workmg popullltIon 
the same advantages &8 they have on the Contl.
nent?-Yes. 

7810. You spoke of the importatl.on of Saxon 
yams to Glasp:ow 1 are those Menno yaros f
They are not all Menno yarns, bnt they are used 
for" manufacture whICh eXlSts there, on ,,'Very 
large scAle, the makmg of Wlnseys IS a very 
large busmess In Glasgow, the yarns come pnn
eipiilly from Verviers 

7811 Is thAt yarn woollen or worstedP
Woolleu, there IS worsted ya:rn comes for 
hosiers, but the yams I spesk of are so£\' yarns, 
not combed. ' 

7812 But there is II large quantity of Merino 
yarn imported for the manufaoture of shawls, 1& 

there not P-ThAt comes pnnmpally from Franee. 
7813. And thet 18 not what you refer to?-

No. 
7814. 1 thmk you said that you thought your 

ma.nufactul'ers would be very mllmg to contribute 
towards the IIclentUlc education or th81r people, 
pronded, 1 suppose, tliey reoelved ... grant In &141 
from the departJ.nent P-Or from Government; 
'We hAve not yet got to know much about the 
SCience lIud Art DepartJ.nent. 

7815 You would be unwilling to incur tlie 
whole expense unlUded by the Government P
Certamly; we tlimk the Government has a duty 
to dIscharge In thiS matter 

7816 Are a.ny of the YorkshU'll worsted yams 
consumed in Glasgow P-Y e8. 

7817 It 1& " large mnrket for the Bradford 
),arns, IS It not 1-Yea. 

7818. Have the Leeds yaros been much dia
placed by foreign ya.rus?-The quantity oCforelgtt 
yams used IS very largo! and lUcreases, 110 doubt 
dlsplaclhg to" correspondUIg extent the York
slureyams. 

7819. Do you import any ya.m. from Stroud, 
in Gloucpstersbll'e P-Not to my knowledge. 

7820. i'he foretgn yarns are cheaper than tliOBe 
produced In thIS country, you say 1-Y ea, and 
very well made, they are very level. 

7821 Do you know much Of the colours pro
duced In Turkey carpets aud Peman carpets 7-
No 

7822. But from wbat you have observed, those 
colours are very beautIful and brlllIaut, are they 
noU-They are very beautlful and bnlhaut in
deed. 

7823 The dyers Iii Turkey and Persia bave 
not denved mucb advantage from L'Cientlfio eul
tnre, I suppose ?-There must he ... great deal of 
sCience exerted In the productIOn of those colours. 

'1824 But m those countnes it would neees
Ba~y be traditional sCience ?-'No doubt. 

Mr. WILLIAM BAlli, called in; and Examined. 

II. 7825. (''lunnnall,] I BELIEVE you are a 
W. Bmllo Manufacturer of Iron ArtIcles at EdInburgh ?-l 

am. 
7826 You were, 1 believe, origlnalJy an 

artlzan, and a student of the Watt Institution at 
Edmburgb7-Yes 

?Q27. During: how many sessions did you at
tend that mstltutl(ln ?-Four 

7828 What c:)asses did you atteud ?-AII the 
classes taugbt at the school, chemtstry, natural 
pbIlosopby, JUDlor and senIOr matliematlCB, Eng
lIsb, French, draWIng, and modellmg •• 

7829. '" hat had been yOUl prevIous training? 
-My elementary educatIon was denved partlr 
in II co"ntry parish school, and pa:rtIy UI II school 
at Leith. 

7830 At whAt age dId you leave ... hool '-1 
thmk I left school when I was about 16 years of 
age. 1 did not attend constautly up to that 
time aud, indeed. I had heen at work {or three 
yeare preVIOUsly. 

7831. Had you received any 6Clenblic instruc
tion at sehool 1-1 had not. 

7832. Had you had no instruction whatever in 
scllence ... beu you first attended tbe classes at tbe 
Bchoolof Arts at Edmburgh I-None whatever: 

'1833. Wall the whole of the instruction in 
sCience which you have receIVed from others 
imparted to you there ?-It was commenced at 
the School of Arts, but tLe course I followed out 
afterwards was by study on my own part 

7834 Tbe courses which you attended were 
then supplemented by self-mstructlon P-Yes. ' 

7835 Were there many art/zans attendmg the 
school at that tIme 7_ Ye8, tbe ~cbool was con
stantly fnll. each class numbenng from 150 to 200. 

7836. What were they i were many of tbem 
s.rtJ.zans ?-1 should Bay tIle maJonty of them were 
a:rt!zans 

7837 I suppose many of them were acquaint
ances of ;)'our own ?-Some of them were. 

7838. Cau you state to the Committee what 
bas been the influence upon your own career of 
the mstruction wblch you obtaIned tberp ?-It 
has enabled me to turn my apprcnDce.h,p, my 
skilled labour, and the buslDeee by "b,ch I make 
my hVlDg, to much better account than II I bad 
not oblamed that lDstructlon. 

'1839. Were you a 81mple artizan, or were you 
a. foreman or m8D1lJ;er when lOU JOlDed the 
Clll8seS 7-Wbeu I jOined I was sl1Dply an aruzan. 
hut before 1 left I was ... ma.nager. 

1840. What 
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'7840 Wha.t were the works m wluch you were 

manager? - Iron works, engaged m the ~
struc1:J.on of bridges, Iron houses, greenhouses, 
and other artIcles made of Iron 

7841. They were the works of Messrs Young. 
who buut the Chelsea bndge, were they not 1-
Yes. 

'7842 You were able to attend to yonr dutIes 
as foreman or manager,.and at the same time to 
follow those classes1-Yes, and perhaps I may 
state that one of the most Important arrangements 
about the School of Arts IS, tha.t the classes are 
held at late hours wluch enables artlzans to attend, 
it enables partIes who are occupied durmg the day 
to take advantage of the InstructIon offered there 
At the uruverslty, where classes are only held 
dunng the day, the artIzans could not take ad
vantage of the lDBtructIon given there m' conry 
sequence CIf their bemg employed durmg the day. 

7843. You say that the advant~e of your at
tendance at the lectures of the InstltUtlOU has 
been very great, are you acquainted With mauy 
sunllar mstances of advantage denved by "ork
mgmenfrom the School of ArtsP-Yes. Iknow 
a Mr. Ness, who~s now an englDeer, havlDg the 
management of large works in thIS country, and I 
know several otners. I have heard It stated that 
Mr. Nasmyth, the lDventorofthe steam hammer. 
was a student of the School of Arts m Eihnburgh. 
If lIlY memory does not deCeIve me, I behevlI 
he has been on several OCCasiOns referred to by 
puhhc speaken at the schooL 

7844. In the works of winch you are now the 
proprietor are there many armans who attend 
the olasses at the Edmburgh school ?-I do not 
know that there are. perhaps there are three or 
four. 

7845. How many workmen do you employ P 
- Fifty IS about the average. 

'7846. Are those three or tOur men ",ho a.ttend 
the classes of the School of Arts foremen, or are 
they ordlna.ry workmen? - Two of them us 
apprentices, and two of them a.te Journeymen. 

7847. Have they attended that school at your 
recommenda.tlon, or of. thea own mere motioll P 
-Partly a.t my recommendation and partly from 
theIr own mchnation. 

1848 • .And bemg acquamted, as you probably 
are, Wlth the feehngs of the a.rtIZBDS of Edmburgh 
genera.lly, are they favourable to this InStItutIOn, 
and do they a.pprWl8.te Its value P-VelY muoh,. 
particularly beoause the course of Instruction IS 

8ysterna.tl<l, lectures arll not. picked out and 
delivered, and taken for gra.nted that they have 
lleen understood, but they begm at the beglnllIl1g 

as It were, a.ncl the course IS made systematic, 
begml1lng With the sunpler part, and the most 
lutrroa.te pa.rt IS followed out afterwa.rds 

7849 In that respect the mstructlOn dt/Fers 
very much from the ordmary courses of popular 
lectures, does It net. 1-Yes, It differs from the 
ordmary counes of popular lectures 

'7850 Are ther.e any re<-ommendatlOns which 
you would WIsh to make to the Committee With 
re~ard to the courses of thiS kmd 1""':1 do not 
think I could add anytiung further to what Dr. 
Ma.cada.m has stated, tha.n that the buudmg should 
be enlarged, a.nd, If pOSSible, ha.ve given to It a 
Ingher tone of respectabluty. the Wa.tt InstI
tutIon and School of Arts IS, m reality, a 
workman's college, and gtves to artizans a.d
VBnt~es which ca.nnot be obta.med a.t the Ul1l
verslties 

7851 In what way would you propose to give 
grea.ter respectabtltty to It 1-1 would recom. 
mend its endowment to a. eertain extent by a 
Government grant. 

7852 You thmk that would gtve to it a. certa.iZJ 
amount of dtgDlty 1-1 thmk It would 

'185J Mr 1I-1'Lagall.1 You. stated, 1 thmk, 
that the workmen of Eihnburgh a.ppreCiate the 
value of thiS lDstItu1:J.on, a.re you a.wa.re whether 
any of the prIvate Nubscnptlons that are given for 
the support of the Schoor of Arts a.re derIved 
from workm~ men 1-1 cannot say that. I thmk 
they a.re denved morl: frOID well-Wishers to the 
school. 

'7854. Are they prineijJally of the middle class? 
~They are pnnClpally of the middle class. 

78()5. Mr • .Akroyd.] Wbat. sCience classe~ did: 
:rou a.ttend at the l)lstttute besides those on 
meeha.Dlos a.nd mathemahos ?-Cltemrstry, a.nd all 
the other classes taught at the School of Arts 

7856 Did yo~ find In subsequent experlenoe: 
1n your occupation that knowledge of mecha.DlOS 
of the IDost essentIal use ?-I thought so at the 
tIme, but expenence has shown me that chemistry 
has been of as much con~equence, and eveJl, more 
than natural phtlosophy, 

7857. In your works you :find the knowledge 
of chemistry qUite as useful as tha.t of mechaDica 
a.nd mathematlos?-Yes, and perha.ps more so 

78p8 At what hours dId 'lou a.ttend the cou~ses 
at the metltnte ~n the evenlD~ ?-From half-past 
e~ht to half-past nine, ann sOIDetimes a. lew 
mrnutes longer. 

'7859. 1. suppose those a.re the most Ilonvenient 
hours for the wor1.lDg clllss 1-Yes, because it 
allows those who work up to eight o'clock a.n 
opportunIty of a.ttcndmg the lectures. 

nlr 
W Bam 

~ July 1861 
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llEMBEBS PBESENT: 
Mr Acland. 
Mr. Akroyd. 
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Lord Frederick Ca.venwsh. 
Mr. DIXon. 
Mr ]4'Lagan. 

Mr Wm Lowther. 
Lord Robert Montagu. 
Mr. EdInund Potter. 
Mr Powell. 
Mr Samuelson 

BERNHARD SAMUELSON, ESQ, IN THE CRAIB. 

Captain DONNELLY, re-calle$l; and further Examined. 

Captain ~86D Lord Roben Mtmtaqu) I BELIEVE you 
Donndiy. wJBb to put m the memorandum wntten by Mr. 

Cole?-Yes, he has wntten it at the request of 
July 1868. the Chairman of the Committee "Memorandum 

on comblDlDg the Royal School of Mines, the 
Royal College of Chemistry, and the Royal School 
of Naval Architecture mto a. Metropohtan College 
of SCience, prepa.red at the request of Mr. Samuel. 
son, Chairman of the Select Comnu.ttee on Tech. 
meal InstructJ.on 

" 1. Attached both to the Royal School of 
Mines, the College of Chemistry, and the School 
of Naval Architecture, there are alreadY' most 
of the professors who would be reqUIred in a 
college of sCience 8.pphcable to productnre m
dustry, and an lIllproved orgarusa.tton only IS 
necessa.ry grea.tly to Increase the value of their 
present servtces Some few addItional profes
eorslups would ha.ve to be created. Wberever 
the college may be placed, ample s{lace should be 
prOVIded, in the first instance, for Its future de
velopment, and It would "ppea.r destrable that it 
should be connected WIth, or convemently SItu
a.ted WIth regard to, a. museum illustratIng the 
progress of SCIence apphed to mdustry, somewhat 
after the manner of the Conservatotr. des Art> et 
Metzers at ParlS. Moreover, It 18 most desirable 
that the locab.ty of the college should afford f"",
htles for prOVInCIal students bemg boarded eIther 
by the professors or In inspected lodgmgs. 

"2 I conBlder - that the arrangements for 
the Royal College of SCIence m Dubhn fur
rush an excellent model for a Blmllar estabhsh
ment m London, With some shght modificattons 
a.s to detaIls. The whole report of Lord Rosse's 
CommISSIon appears to be qUIte sound. The 
subJecta taught are the followmg: 1st, 8.pphed 
mathemattcs; 2nd, descripuve geometry a.nd 
mecharucal draWIng; 3rd, mechamsm; 4th, phy. 
BlCS, 5th, chelDlStry; 6th, botany, 7th, zoology; 
8th, geology; 9th, mmeralogy, 10th, agncul
tural SCIence; 11th, mmmg, J 2th, m~ta.lIurgy; 
13th, macbmery; 14th, surveymg The course 
of Instructton extends over tltree years. Durmg 
the first two years It is general, and durmjl' the 
last year It is spectal18ed under eIther mmmg, 
agnculture, eugmeermg, or manufactures. Tlie 
scheme is a.s follows -Ftr&tyea.r, 1st term, apphed 
mathematics, phYBlcs, descnpttve geometry, geo
metrIcal drawmg; 2nd term, apphed mathe
matlcs, phySics, botany, descriptive geometry, 
geometriCal draWIng_ Second year, 1st term, 
apphed mathematlcs, cheIDlBtry, laboratory prac
'bee, mechamcal drawmg; 2nd term, applied 
mathema.tlCB, chennstry, laboratory practice, z0o

logy, mechanIcal draWIng Tlurd year, Divi
Blon A., Minmg : geology, with denionstrations 

in palaeontology, mmeralogy, mining and &8l1li1-
mg. DIVISIon B, AgrtcUlture geolog,y, agri_ 
cultural SCIence and land surveying. DlVlsion C., 
Engmeenng' mechanISm, machinery, meohamcal 
draWIng and surveymg. ThvlSlon D., Manuf_ 
tures. mecharusm, apphed mechawcs a.nd pbyslcs, 
and apphed chemIstry. 

"3 If a college of SCIence be estabhshed in 
London It 18 lDWspensltble to Its success that 
proper arrangements should be made to conduct 
Its iLdmuustratlon, which ouO"bt to be the sole 
duty of those entrusted WIti:. it, and should Olr 
no account be made a secondary work to any 
other occupatlon 

.. 4. I beheve a dean of faculty, elected for 
two or tltree years, would be the best ktnd of 
preSlwnlt officer for such a college. 

«5 The whole ttme of most, if not all, of 
the professors should be engaged by Government, 
and for t1us they should be suffiCIently remu
nerated, so that theIr mmds may not be dIstracted 
WIth other and leBS Important work, but winch is 
necessary to enable them to mamtaIn theIr SOCIal 
POl!)tlon. I ccnBlder such professors ought to be 
guaranteed an Income of not less than 800 l. a 
year, with th~ probability of recelvmg more, 
proportioned to succeBB Such an InCome IS be
low that of a second-rate prosperous tradesman, 
and among profeSSIonal Incomes would be con-
8ldered very moderate 

., 7. ChemIStry would be largely taught In the 
colle~e itself, and It IS doubtful whether the 
eXlstuI~ College of ChemIstry should be also 
mamtamed. If It were found adVIsable to do 
so, It mIght be retaIned as II. separate self-sup
portmg mstltutlon for that speCIal science In Its 
apphcatton to manufactures, for whICh there 18 all 
mCl'Pasmg demand. This, however, 18 a matte. 
for future conslderatlon. 

(81gned) " He",,?! Cok!' 
7861 I beheve the subject of a central college

was very much constdered by the Board dunng 
last wmter?-Y cs, It has been before the Boara 
m vanous forms. 

7862 And 8. mmute was prepa.red?-Yes, .. 
draft minute was prepa.red. 

7863. The mmute was not passed because it 
was coUBldered that It was a very bad year for 
commencmg 8. system of Increased expenwture" 
-Yes; and because It was known the wbole sub. 
ject was gOIng to be taken mto coUSlderatIon by 
thIS CommIttee. 

7864. Thl8 draft minute contains the conclu
sions at which we a.rnved after " grea.t number of 
discuBBlons 1-Y as 

7865. With regard to our intentJon as con
tained m that mmute. we were desirous of 

supporting 
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supvortmg eXisting acb.on, and rendenng existing 
institutIOns aVllllable lather than of creatmg new 
ones?-Yes 

7866. Th~re are also a number of mstltutlODB 
in whICh sClentIflc lDstl'Uctlon IS gt"en, such 
ItS Oxford, CRmbrl(lge, Edmburgh, Glasgow, 
Durham, Abeldeen, St. Andrew's, Owens' Col
lege (Manchester), Kmg's College (London), and 
Uiuverslty College (London)?-Yes, in all of 
those, more or less, a complete stall' for sCientific 
instructIOn aheRdy eXIsts. 

7867. But there the scientific Instruction forms 
part of a general course ?-Yes 

7868. A person who wishes to go mto SCientific 
instructIOn must also matrIculate m those uDlver
sltlca m Lo.tm and othersubJ'ects?-Yee. 1 may 
take this opportumty 'to correct a. mistake ma<l,e r 
by Dr Carpenter with regard to that suhJect, 
and the question ot degrees In mmmg in the 
Uruversity of London In the year 1862 Lord 
GlanvIlle, 511' Charles Trevelyan, and ~Ir Lowe, 
made a Report upon the Royal School of' Mmes; 
Illld that report says that it would be very desll'a
ble to have a degree m minmg, but It goes on 
thus' "It IS obVIOUS that a uUlversal diploma 
could not be granted by anyone schoolm Lon
don, however emment. Any diploma must be 
p.y,antcd by an mdeJ:lendent and lIllparbal agency. 
~L'he University of London seems to fulfil all the 
necessary condib.ons, havmg already by Its charter 
the requIsite powers. But It has been found that 
ne arrangements can be made With the UUl
verslty of London, as clasSical knowledge IS con
Sidered indl~p~nsable III the matrIculation elta,... 
mnilluon. We do not conSider It expedient at 
plesent to recommend that a new body should 
be lUcorporated by charter for the specml purpose 
of confelTlDg degrees lU MlDlI)~ Schlnce." Dr. 
Carpenter, when he was examined, havmg f'or-
11:0tten, I suppose, the exallt IIlrllumstanlleB, sllld 
the l' equestwas refused, because the senate" lIon
Bldered It was not their funcuon to give ce~tlfi
cates of technical knowled~e, Without, what they 
held to be, a proper sCientific basIS" It will be 
seen, how.llver, from the report, that It was in
tend.ecl to found the deglee on a thoroughly sci. 
entlfio baslB or course of study, and not to give It 
for mere techDloal knowledge. The classloal rna
moulatlon was the real stumbhng block. 

• 7869. Chaarman] Dr. Carpenter, I thmk, 
modified that answer 1D a snbseguent part of his 
exammatlon. did he not 1_No, I tlunk the same 
misapprehensIon runs throughout hIS eVidence. 

7870. Lord lloo8lt Ivlontugu] We thought It 
woul<l bEl necessary to reqmre not only that 
sCience lUstruouon showd be mada complete m 
iblelf, but also that it showd be separable from 
the other courses gl ven in the various colleges? 
-Yes. -

'1871. We intended, if the universities and 
colleg~s would form such Spe<lloJ. and complete 
CQurses of mstru<lb.on m SClence, to cODBIder a 
plan for gtvmg them aid m carrying thelD, out? 
-Yes, and of course to cODSldet any plans they 
might themsel"eB brmg forward. 

7872. 'Ve thought, also, tha.t a few mode!msti
tUbons showd be estabhshed, not only in the me
tropOllll, but In the leadmg towns Illld centres of 
lnuustry 1-Yes. two or tluee. 

787 d. And that they should be formed on the 
model of the Royal College of SCience lU Dubhn? 
-Yes. 

7874. We thought that besides the one In 
Loudon, there should be SClenoe colleges lU 

0.72. 

Yorkshire, the Midland Counties, the \Vest 01' CaptaIn 
England, and also Owens' College m Manchester? lJon>lelly. 
- Yas. there was to. be a gumt fOI Oweus' J 1[60 
College 3 U Y I • 

7875 And we proposed that the course of 
scientIfio tramIng should last for th, ee years. the 
first two years bemg general, and the last year 
havmg relatIOn to the spemal branches of -In

dustry 1_ Yes, aud that the School of Mmes In 

Jermyn-stleet should be contmued as a speClal 
mmlOg school for the tlurd-rear course 

'7876 And that the schoo of naval architecture 
,should he orl£aDlsed togetller With the central 
Insb.tutlon in London?-Yes. 

7877 With regard to the places where these 
provmClal sCience colleges should be put, we 
ileternllned to choose those places whIch had a 
large populatIon; a population above a. QIlrtam 
number, where a site was given, together With 
funds towards the bUilding, and the most hheral 
endowments for free scholarshlps?-Yes. 

7878 Mr. DIZon] Was It the intentIOn of the 
department to recommend that the Government 
grant should bear some proportlon· to what was 
eubscnbed In. the dlfl'er('nt locahtles ?-No, I 
thmk WIth regard to these central colleges, of 
which yon could only have two or thlee, the 
Idea was to take the towns which made the most 
liberal offer 1D the way of' sIte and endowment, 
the Government proViding the~rofessorshIPs 

'1879 Lord Robert MO'lltagu But would not 
all the grants m rud to the d, erent lDsbtub.ons 
vary in amount, bemg more In one place th8II m 
another, what we woUld gl"e towards the pro
fessorships or towards the scholarslups was not to 
be a fixed sum ?-N 0, there was not a fixed sum, 
It Was to be a matter of negotIatIon hI tween the 
State and the }?aliJ.cular locality 

7880. Was It 1I0t the fact that we had vanoua 
discussions on the snbJect at the Boa.rd ?-Yes, 
the subJect was contmually before the Board- for 
several months. 

7881. And we went very llJlnutely mto tha 
whole questIon?-Yes. , 

7882 And Qur views were embodied m that 
draft mlDute ?-Ye9 

7883. C.~a'rman 1 Have you conSIdered the 
memorandum whIcn you pnt lU on behalf of 
Mr Cole?-Yes. 

7884 Does thatalso "_xpress your Views ?-Yes. 
7885. Mr. Aclana ] Will you kIndly POlDt out

in what respect the memOiandum of' MI. Cole 
Mel'S from the scheme which you have explalDed 
as havlDg been adopted by the Board ?-It differs 
m no way from the draft Dllnute. But the draft 
minute entered hoth mto the questIOn of provm
Clal colleges and a central college, while the 
Chauman of this Committee asked Mr. Cole to 
express his Views upon the question of a central 
college alone. That memorandum gtves Mr 
Coles' view slIllply on that one portion of the 
draft mmute. 60 that he goes more mto detaLi. 
upon the question of a central college than IS 
done lD the draft Dllnute. 

7886 May we understand flom you that in 
thIS memorandum ()f Mr Cole's, the contrallll
sbtutIon referred to IS the same as that referred 
tom thedraftmlnute ?-Yes» but MrtCole's me
morandum IS hiS own private memorandum, the 
Vice PreSIdent has never seen it, and the Lord 
PreSIdent has never seen It Mr Cole IS away 
m the country, aDd he was asked to prepare 
tllat llllnute, and I now hand It III simply ss Ius 
own and my pl'lvate OplDlOIlS, butlt relates to the 

3 D same 
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Captain same thing -8S the central college In the draft 
Dtmnelly. mInute. • 
-- 7887. LOld Bobert Montagl/.) The intention 

3 Ju • ., 18(8. WILl! to let students from those pro\'111clal colleges, 
or even students from grammar schools, e<>me up 
to t1us central college 1-Y es, and from ilie 
sCIence schools of the country generally 

7888. The central college was to be open to 
all?- Yes. 

7889 Mr Potter] Mr. Cole's memorandum 
then 18 practtcally an extract from the mlDutes 
winch were dIScussed before 1-It is an enlarge
ment on the same Idea. 

7890 To any great extent?-I tlnnk not. 
7891. ChaIrman] But lU!8UmlDg th .. t there 

should be no allihatlon of any of these provIncIal 
colleges to thIS central college, would you still 
consld~r It deSIrable that a fUSIOn should ta.ke 
place df the three Instttuttons winch are spoken 
of in that mInute? - CertalD1y, and the two 
questIons of a central college and provinelal col
lege are entIrely mdependent, you may have the 
one WIthout havlD~ the other. 

7892. You J!ut an the other day a minute with 
respect to the bUlldlDg grants of the eounCIl?
Yes, It had before been referred to m the eVldenee. 

7893 You sta.ted that a grant would be gIven 
on con<litJon that the school should be buut 
under the PublIC LIbrarIes Ae!, or be estabhsh~d 
in connection With a school of art, aided by a 
department blludmg grant, and that the terms of 
the mlDute of the 18th December relatmg to 
bUlldmg grants, as far as apphcable to schools of 
smence should be compbed with?-Yes. 

7894' Comphance With those minutes would 
only be exacted ID the event of the school bemg 
'Connected WIth a school of art, lS that so?-No; 
those mmlltcs go mto full deta.uB With regard to 
the trust deeds, and all the condItions WJth re
spect to the land, glVlng a hen on the property 
to the department, and so on 

78\15 Is there anything In those minutes which 
would neecesamy fix the proportIonal amount 
whIch would have to be given by the 10cal1ty lD 

order to entitle It to a buJ\dmg grant 1-The 
amo'Unt of the aid that the-deyartment gives IS 
not necessarliy 28 6d a-foot, It may be ta.ken at 
any lower sum, 2 B 6 d is the maxunum There
fOle, snpposinO' the bulldmg were made very 
cheaply, and that the place Itself dId not pay 
2 s 6 dR-foot fol' the bmldmg, the departmental 
IUd would not amount to 28 6 tl a-foot. 

781)6 But would It be the ease that In the e"ent 
of the school bemg budt under the PublIC LIbra.. 
rIes Act, a defimte proportIOnal contnbuboD 
would be exacted from the loealit:y 7-Yel!, eel' 
taiuly 

7897 What would the contnbution he 1-The 
COntribution by the department would never 
amount to more than the eontnbution Q;y the lo
cality. 

7898 Mr. AA",ogd.] I prellUllle that letter or 
Mr Cole IS not intended to be e:omplete in all 
detsrls, "but rather as a gener..} outline of the 
'plan recommended hy the CommIttee of Counml 'I 
-Yes, qUIte so} tlJe lIIinute has not been offi
ciall.l sanctioned by the Board, or submItted to 
the Treasury The letter of Mr. Cole's is .imply 
earryin~ out what was spoken of all a central 
eoIlege lD the draft mlDute; he goes iute Cel tain 
detaIls whIch are not eonta.inoo lD the draft mi
nute; for lOsta.nce, as to the payment of the pro
fessors, and that pomt h8$ not been consIdered 
by the Board. • 

7899 NeIther the memorandum nor the miuute 
18 to be eonsldered as lUtendcd to be complete in 
all its detailsP-No; :Mr. Cole'd memorandumJ8 
81mrly his OWD view of carrying out what 18 fuund 
stll more lD ou thue lD the draft mmute. 

71)00. Mr. Potter.] In fnet, your eVidence now 
18 slmpl, reeollectIollS of Ii dISCUSSIon P-A8aI8tsd 
by a prmted poper. 

7901. Cha.rman.] Your eVIdence With regard 
to the memorandum put m by Mr. Cole is eonfir.. 
matory of that memorandum, 8S far 88 your own 
"Iews on the subJeet go ?-Yes, It was rewly pre
pared by us together. 

7902. Tbat memorandum represents your own 
views as wellu Mr. Cole's?-Yes. 

7903 • .And you look upon it as BD outlme, and 
Dot 8$ a settled scheme 1-Yes. ' 

7904. Mr. Bazleg.] Probably you re~d that 
memorandum as suggesuve only ~-I tliink It IS 
very good as far as It goes. 

7905. But It 18 not a scheme which is reeom
mended to thIS CommIttee 1-1 should certamly 
recommend jtfor adopnon; hut there aTe a great 
mlLny detaIls which would ha VII to be filled In I 
though if the pnnClples of the memorandum were 
admitted, the details mIght very easily be added. 

7906. Mr. Acland.J I understand the View of 
the department, as repr_esented ID your former 
eVidence, and that of Mr. Cole, to be that the 
actlon of Parbameut for the promotion of SCIence, 
should not be a substItute for local exernon, but 
should eneourage andJulde It?-Yes, cerlBlaly, 
except so far ILl! eentr metropohta.n mstJtutlous 
ILTe eoncerned, whICh must be done by the State 
Itself, there 18 no loeal feehng or sentiment that 
you can stltnulate in such thmgs. 

7907. But what 18 your reason for thinku'lg it 
necessary that the 10cahty should exert Itself con
currently WIth the Government outlay?-It is 
really the only way in whIch you can deCIde 
where your sehools or eolleges are to be placed. 

7908 Is Jt not also true, that m order to make 
your Institution a reality, It must not be, SCI to 
speak, sent down into the loeality, but must r&
ther be a felt want m the place1-Yes, the whole 
local Interest must be exerted in Its favour. 

7909 Is it not an essentllu cou<htion ot the 
euecess of such loeal instItutlonetbat they should 
be locally- appreCiated and locally used 7-Yes 

7910. Then will )OU pomt out the dIstinction 
in l'nnClple between a loeal and a central inah •• 
tutton as far as reflards tbe probabilIty af a cen
tralmstltution helDg a realIty and being pra<-ti. 
cally used, IS It not necessary to have the same 
indIcations of a real want for a central instltutlon 
before it is esta.bli.hed as in the case of a local 
IDstJtuhon before It IS esta.bhshcd ?-I tJlInk thQ 
two tbin~8 sta.nd on a dIfferent footlDg. A metro
polItan mstItution is for the whole country; it 
does not appertalD to London, bllt to the whole 
klDgdom. wlule a Iocal mstItutlOn is meant for 
the use of the partieular town alone; and, as a 
matter of fact, it hILI! been the Sta.te polrey for 
generations to have metropolitan lDStitutJons sup
ported entirely by the State; for example, the 
Bntl.h Museum, the South Kensmgton Museum, 
the School of MIDes ID J ermyn.street, and the 
Royal College of ChemIStry In O.xford-etreet. 

'1911. Are yon prepared to eay thatthemming 
interest of Eugland has shown such an apprecia.
tum of the JermYB-skeet lsstitutioD 88 to justlfy 
Rny very great outIsy in that directIOn for teacIi-
109 purposes, as <h@tIDCt from the publie profe&
~lOD of SCllence?-I beheve that the IDInlng in-

term 
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terest of England has not shown a due appreCIa
tion of the advantsgfB of the J ermyn-street m
stltut on, and one of the pnnClpal alms of th18 
seheme IS, that the eXisting professarslups wluch 
are now, oWIDg to the name of the IDsntnbon and 
vanOUB other reasons, confined enmely to ~ the 
School of MIDes, should be made generally useful 
for other branches of sCIence. 

7912. Is It not the fact tha.t the J ermyn
street insbtutJon pracbcall)" resolves Itself mto 
thiS, that It 18 a platform on which the most emi
nent and dlstIDgUlshed men have SUItable occa
SIOns for brlDgJng out lectures on SCience of the 
very highest quailty, whICh may be of ~reat ad
vantage to the nation when published, rather 
than anythIDg 1D the nature of a college or school 
for reachmgpuplls ?-AtJ ennyn-street there are 

'seme of the most emment men in the kmgdom 
who gJ ve courses oflectures, and u these courses of 
leemres were given m a. college of general sCience 

"1nstead of In a school of mines, I beheve they 
'would be as useful for the purposes of a school of 
lmmes, but that they would appeal to attract II fill 
greater number of students, and would therefore 

, be of much more use 
7913. In fact, the Jennyn-street instimtion 

-does not now attract to London the el,te of the 
'. students In sCience for pracheal purposes, or at 
least not to any great extent ?-No, Just because 
It l>l a school of mmes 

7914. There 18 no preparatory course of In
, etrJletlOn which the pupils have to go through, 

but they are -allowed to enter fOI al( the COUlBes 
of lectures at Jermyn-street, Without any matrlcu
labon examinatlon?-Yes, they a.re 

7915. But, does not Mr. Cole's memorandum 
presume, that before a person lea.rut anythmg 
about agriculture, mlwng, or engmeerIDg, he 
should have gone through two years course of 
mathematical and scientific teachmg ?...:... Yes 

7916. Ta~ng agnculture then, Will you 
kmdly state 01) what ground you thlnk It likely 
that students III agriculture would come up to the 
college and go through two years of severe train
mg m SCIence, and then attend the professors m 
Londoll for the purpose of learning agncultural 
sCience; have you ever seen any mdlcanon of 
such a wsp08lbon?-No; I do not know that 
they would do so, but they would be better 
for the twO' years sClentliic teaching, even u 
there were no agricultural professorstups in 
London 

7917 lIave you any opportunity yourself of 
studymg the conwbons of profiCIency 1.n agrlclll
ture, or do you know at all what IS the trmmng 
wluch an mtelligent fanner IS nOW supposed to 
go through before he practices hIS art ?-N 0; 
that wluch relates to agnculturalmstructIon wa.s 
sltDply taken from the Report of Lord Rosse's 
COmmIS810n, whether I~ would be adVisable to 
have a chair of a"onculture m London, is, I 
thmk, more than doubtful, as there IS already 
an agricultural college establ~hed In the 
cOllDtry. 

The Right Hon. LORD ROBERF MONTAGU, a Member of the House, Exammed. 

7918. Ch«iTfI!f1R] You are the Vice Pre81dent 
of the Committee of Councll for Educabon ?
Yes. 

• 7919. You have heard the answers of Captsm 
DonneIlr to certaID questIOns whIch have been 
put to him as to the views of the department 
upon the extenSlon of the higher sClentrlic 111,
st1'uc1l0n ?-Yos. 

7920. Will you generally state whether those 
. views are the present Views of the departJnent on 
the subJect ?-Those are the Views wluch we 
came to after careful coDSlderabon of the whole 
subject and numerous meebnge, those VIews 
~vere embodied m a draft nunute wIDeh was 
not passed, because It wa.s not conSidered that 
this was a good lear in wluch to commence a 
gr~atly IDcrease expenwture, but the draft 
mlDute contamed the conclusIOns to which the 
hoads of the department arrIved, mcludlDg the 
Duke of Marlborough and myself 

7921. Mr • .Acland.] When you say that these 
jlre the views of the department, are they the 
views of the department enbrely apart from theIr 
practlc~bulty m a financtal point of view 1-
Those are: tha views wluch we held, supposmg 
they could be camed out. . 

1922. They are not the views of the Govern
lnent under all the circumstances of the case, but 
f,heyare m fact the theory?-No, they Ilre not 
a theory, I call them practioal. ' 

'1923 They are Ule objects whICh you wl$h to 
cal ry out .f on consultation With other members 
bf tbe Government they were found practicable 1 
-That which we thlDk: should be camed out, If 
Circumstances permitted, is stated ID thIS draft 
IDlDute. 

~ni}4 "l 

entailed by the carrymg' out of thiS mmute?=
That would depend very much on the negotiations 
which mlght tir.ke plaCe With pa.rtlcular towns; 
for example, Owens' College mlght $ubscnbe; 
Bmnmgham mlght subSCribe, and there mlght be 
a number of other towns which might be wtlhn~ 
to enter Into the system, thiS would make a wf
ference ID the annual charge 

7925. Should you say tliat the sum of 25,000 I. 
a-year for 10 years,orthe sum ofIiO,OOOI. a-year 
for five years In addition to the present esbmates, 
would enable you to carry outth08e Views ?-1 
cannot say what the exact figures would be, the 
College of SClenoe In Dublm costs 7,000 I. a-yea.r; 
but if I recollect nghtly, the whole of thte system, 
supposlDg we estabhshed SIX colleges (wluch was 
the llumber contemplated), would cost about 
25,000 I. a-year for 10 rears. 

7926 Mr Potter.] Does that mclude Mr. 
Cole's idea of a large central uruverslty 1-It m
clues the central college oontamed In. the draft 
mlDute 

7927. I mean the one referred to in the letter 
from Ml:'. Cole wluch ha.s been Imd before the 
CommIttee ?-I have not read tha.t Jetter, hut 
the scheme embodied In the draft mmute com
prehended a central university ID London 

7928. Tn that scheme you could not contem
pla.te any such allowallce as IS made to the 
Glasgow Uruverslty lit present, I suppose 1-
Not as much as that, certamly. 

7929. You had no Idea. of makmg anY' such 
adwtIon to, for example, the funds of Owens' 
College ?-That would depend very much on the 
locahty itself, It was to be a. matter of negotJa
tllm With the locahtv 

Captarn 
Dmm.lIy. 

aJuly 18C8. 

Lord 
R Montag", 

lIlP. 
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Ln,i Ie nplntlon to add another 100,000 I P-l have 
R JI.mtafi1I, already stated that .t was to be a matter of nego-

M P. tJntlOD wIth the localJlJes, we had not deter-
-- nuned to give equal sums, at one time we 

3 July .8f 8. thought we should do so, but finally that was 
not determllled. 

7931 Is - .t • your Lordship's 0plDlon that 
25,000 I fL-year for 10 years would lie an effec
tIve amount ?-The estimate was made by Mr. 
Cole, and put m pnnt. 1 have not looked at it for 
some months now, not, I tlunk, SInce tile openmg 
(f Parhllment, and I cannot remember the figures, 
but to,the best of my memory It amounted to 
25,0001 a-year for 10 years. 

7932 Mr. Acland.J 1 understand that your 
plan is to have a central umversity for sCIence 
only?-For sClent.fic Instructton. 

7933 Do you propo~e to endow the professors? 
- 'Ve propose to have professors and to pay 
them 

7934 Not by endowment?-No. 
7935 Then how are they to be pAldP-Tbey 

m.ght be pAId out of the estimates 
7936. Do yon propose to endow scholarsh.ps 

or exhlb.tlOns 7-Very posSlbly. 
7937 You would have a head, or daector, or 

dean of faculty of some kmd for tlus nn.vers.ty, 
1 suppose 1-A dean of faculty. 

7938. Was .t to be a chartered body 1-1 do 
not know that .t need to be chartered. 

7939 Has there been any commuDlcation WIth 
the other universities on the subJect 1-We had 
had no commumcatIon With other univerSItIes 
before we came to these concluijions, we had re
<ce.ved deputatIons, and we ascertsmed the v.ews 
of vanous persons w.thout putttng before them 
our own v.ews 

7940. Have you any reason to suppose that the 
London Umvers.ty are aware of these plans 1-1 
do not know that they are 

7941. Do I understand that one reason for this 
plan IS, that the ex.stIng unlverSlttes reqUIre 
other elements of knowledge bes.des those winch 
you mclude lU your plan, and on that ground you 
think .t desrrable to found a new umverstty?-1 
understand that the Loudon U mverSlty at all 
events reqnires other courl>8S of stud ,. 

7942 Is .t proposed that these' colleges of 
sCIence AI e all to be incorporated in the Central 
Un.vers.ty; are they to be affilIated to it?-No; 
it was no mtentIon of ours to affilIate them ' 

7943 Would they be enmely governed by the 
department?-No; not necessarIly governed by 
the department. 1 should say they would be 
governed, in part at all events, by the localIty ; 
but that was to be a matter of negotiatIon. 

7944. Chairme.n ] waS it decided that tlu! 
central instltutIon should. be II uDlvers.ty or Ii 
college, because I obl'8rve the word "college" 
is made UBe of lU Mr. Cole's' memorandum f-We 
contemplated a UDlVerBlty. • 

-7945. But that is not what is contemplated by 
Mr. Cole's memorandum 18 It ?-1 have not read 
that memorandum of Mr. Cole. 

7946 Mr. .Aeland] Represent.~ the v.ews 
of the department, may 1 ask you If It 18 the VIew 
flf the department that the highest degrees m 
science should be gIven without any reference to 
hberal culture of flther kmds bC8ldes natural 
SCll!nee '-The Wliversity and the provinCIal col-

leges were to be for the sake of gIvmg scientiflo 
mstl UCUOD alone, and If Bny degrees were to be 
given by them (though that was a pomt which 
WAS not finally determIned upon) tbey 1II0uld 
depend upon the scienIJfic culture of the pel"Son 
exammed. 

79U. But.s it intended that these colleges Are 
to gIve degrees as well D8 the uDlversity?-That 
.s a pomt we have not dete'lDlned upon, as \nll 
be seen from the draft Imnute whll.h embod'el 
our VIews. there was nothmg sa.d about degrees 
In that mlDute or lD any other document that I 
know of 

7948. 'Vas.t intended to work this instltqtion 
lD any relatton WIth the medJcal faculty, or 
have the medIcal facult,. been consulted upon 
the subJect 7-1 do not know to what kind of 
relatIon w.th the med./.cal faculty the question 
allude •• 

6949. Has any communicatIon whatever been 
taken w.th the governmg body of the jlrofesSlon 
of medICIne 7-Not that I am aware of. 

7950. Then do I understaud you to state that 
It is mtended to create a large univerSlty w.th a 
great many colleges for general SCIence, and that 
one of the most sClentJ.fic professIOns lD the world 
wtll have no access whatever to that Bchool of 
sCIence 7-1 am not sure that I qu.te understand 
the q uestton. 

7951 C/IO,rman.] A.relou now speaking of a 
uDlverSlty In the sense 0 the older uDlverslt.ea, 
or are you speaklDg of a polytechDle lll8tItUtJ.OD, 
such as those wh.ch eXISt on the Continent 7-
That depends on the mearungs of the words 
"Un.verSlty," Ahd "PolytechDlc InstttutIou." 
What we contemplated was this· that any person 
who had been educated at one of thol\8 colleges, 
at at any sc.ence school, and had attaIned great 
profic.ency, should be able to come u.p to the 
central college in London, and contmue h18 studIes. 
"Whether that central college should be called a 
uDlversity, On the ground of.ts being open to all 
the prOVIncial colleges, or what else .s meant by 
the wOl'd uDlvers.ty, as dlsbnguished from an lD
sbtuIJon for local or parttal advantage, is another 
questIon. 

7952. Mr Aclaml] Is it the view of the de
parttnent that .t .s deSIrable to separate the study 
of sCIence nom the Reneral secondary educatton 
of the wuntry, IS It your vIew that, instead of 
improvlDg the secondary educatIon of the country 
by the introductJ.on of sCience into the educatIon 
of grammar, or secoudary schools, it 18 better to 
create seplU'llte colleges for the purpose 1-0n the 
contrary, we contemplated that the jp'RDlmar 
schools should mclude Be.enbDc instruction, and 
that the inducements held out by these colle&,cs 
would tend to produce that better SCIentIfic m
strucuon in grammar schools; because the boy, 
at those grammar schools would be led to hope 
that, if they prosecuted theIr studtes in science 
they might go up to these colleges, and obtAIn 
scholarsillps, and, perhaps. even altaID a sttll 
higher standIng by JDeADS of the central college 
in London. 

7953. Th18 college, in fact, wonld be for the 
older boys leaVIng secondary schools, or rather 
for young men ?-Po88.bly. but the VIew of the 
dep.u:tment had no limIt WIth respect to age. 
it had regard to profiCIency. 
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Professor THOMAS H. HUXLEY, L L D., FRS, called in, and ExamIned. 

79M. Cluurman.J You Ille one of the Ex
amIners In SCIence, 10 connectlOlI WIth the 
Dep.trtment of SCIence and Art?-Yea. 

7955 Y 011 are also one of the Professors at the 
!{oya! School of Mmes, in Jermyn-~treet 1-1 am 

1956 Have you fOlUled any oplOlOn WIth re
gard to the orgamqatlOll of that s~bool? -I have 
been professol there for a nnmber oflears, and 
of course 1 am lDtimately acqnamte WIth the 
orS'alllsatlOn of the school I presume the 
pOlDt to winch the tIuestlon pal tlCularIy refers 
la Its orgamsation for teachm~ purposes. For 
that purpose we reqUIre aU tile students who 
go through the whole of our curricululll to study 
durmg the nr,t year pbyslCs and chemlstly, they 
gIve almost their ilntlre attenmon to those two 
branches of sCIence durIng the filst yeal, because 
)1; was the impreSSion of the Fer,ons who dlew 
up the present curriculum, 0 whom 1 was one, 
that those branches of sCIence he at the founda
hon of all others, that no one can acqwle a real 
knowledge of phYSical SCIence unless he IS ii! st 
ncquainted WIth the elementary punCiples of 
phySICS and c11~mis1ry. I need not trouble the 
CommIttee WIth the detaIls of the scheme as Its 
genero.! features are probably known to the Com
mlttee, but the prinCIple of It IS, that after 
Instruchon In those two branches of eClence IS 
commuDlcated, the ~tudent takes up those SCiences, 
VIZ, mineralo~y and geology, winch supply the 
theory of nllDlng, and finally devotes IIlDlself to 
geology, or metallurgy, or mlDlng He passes 
ont 10 one of those br:mches, and takes what lS 

practically a degree, namely, the aasoclatesLlp 
ofthe School of Mnl.es 

7957 It h ... been stated that not many per
aons pass Wough such a COUIBe and take that 
degree; Clln xou account for the paucity of per
Bons who avail themselves of the full curriculum 
(lfthe Scllool of Mmes?-There are seHral con
(Jltions which contribute to tlmt result. In the first 
place, there are defects in tIle school Itself, the 
filst of tllOBe IS, I thInk, the absence ofnnymathe
mahco.! trallnng, there IS no charr of mathematICs 
in connection" lth the school, and that I hold to 
be a very fundamental defect. I need not go Into 
thd reasons which caused that chmr 10 be left 
(lut; there were several I casons, some reasons of 
-convenienee, and some reasons of pohcy. but I 
:repent that r thlllk tllat a vel y ,Important deCect 
A minor defect IS the abscnoe of any chau, of 
botany, but that I conSider a secondary matter. 
The second Important defect III the School of 
Mine., as an educatIOnal body, i., \:hltt lD the great 
mnJouty of case"" the enbre buslDess ,of teachmg 
1S thrown upon tIle profes8019. Lectures ale 
gIven, but lD the lllRjonty of ca.es those lectures 
are not supplemented by the actIOn of nny persons 
(lorrespondmg 110 what the ~\en,-heall R.,,,,/iteurtl; 
that 18 to say, we have not the tutorlo.! system 
as well as the professol'lal system, though both ot' 
these SystelllS ou~ht to be combmed III any COlU-

1'letely oogaru.eu oou.se of instruction. That 
defect does not CXI~ so f.~r as the chenucal nnd 
metallurgICal charr:! are concerned, but In my 
own class. and 1U the geological, nlUlera.loglcal" 
and J)hy&eal classes we have lI.otlung eorres
~ond1Ug to Rlpelltellrs. So far as my own class 
IS concerned, I may say that the consequence IS, 
that the tellclung 18 by no means up to the Ideo.! 
stllndard. 

071. 

Pr~;t(sl;o\" 
Til HUr<lc,!, 
LL D, F n s 

7958 WIth regard to the ChemIcal and Metal
lurgtcal Departments, IS It not the case that 
where that tutorIo.! teacll1ng ta\"es place 1U the 
laboratory, the cost of the instructwu IS ,'el;y 
much lDcreased?-1 would rnther lefer that 3 July 18(8 
question to the professol of chemlstlY, ,but WIth 
regard to my own branch of SCIence, 1 find It 3 

very great lmpeclllnent that I neIther blWe tuJy 
Rep~tlteurs, nor have 1 anythmg correspondmg 
to the laboratory of the chmDlst 1 cannot teach 
my own branch of sClen"e properly, becnuse [ 
have nothmg answellng to a dldsecbng-room, 01 
bIologIcal laboratory The young men who are 
pUlslUng my branch of sCience should have studIed 
the facts for themselves at all events, to It eertail> 
extent; but there IS not even a rO'lm prOVided for 
such purposes -These whICh I have mentIoned 
appear to me to be the prmCipal defects III the 
school, and fuey interfere mOIC 01 less wIth,tlle 
effiCIency of our tenchlng l<ucb dcfect~ are not 
perhaps apparent to persons whollll.\e not studied 
the subject of teachmg cMefully, b,lt they very 
serIously affect the effiel~ncy of a school, aud must 
be regarded as causes tendIng to dlmm18h Its suc. 
cess These and other causes accouot for the 
absence of any large success, but I must take 
leave to deny that the School of l\lmes has beeD. 
a failure It -is very true iliat the nnmber of 
students who 1,ave been turtled auto! that sehool 
IS comparatively small, e~peClaJly Ult 1~ looked at 
as a mere matter of arIthmetIc 1U relation to ex-
pendlture; but those persons who have take". the 
assoclateshlp of the School of Mmesare mstruatea 
men, most of them have filled and are filhn~ Im-
portant posItions. and act as centres for the wff'u-
Slon of SCleDee throughout tins country and the 
Colonies, and more than that, they have been of 
great value 8S leadmg people everywhele, though 
slowly, to admIt the Importanc~ of profeSSIOnal 
trammg So that, although we may not have 
tuwed out more than a few associates eV6lY yenr~ 
ilie School of Mmes 18 not a lallure on the cou-
trary, 1 thmk that even 1f It ,uld aone nothmg 
mOle than show the value of SCIentific tra.mmg, 
the school has been a conSIderable success. But 
.fthe fact of the compalatlvely small number of 
students is to he regarded as so far eVIdence of 
want of success (and I adlDlt that It IS), I shoul~ 
throw lhe responSlblhty for that unperf'ect success 
entirely upon the Ignorance and apathy of the mll-
nuflleturlpg classes That Ignol ance and apathy 
of the manufacturmg classes acts on the School of 
Mines, or 0101 any corresponding body, '" two way~ 
In the first place, hllvmg no conceptIon of the Im-
portance of sClentmc tromm.g, the mauufacturers 
of the country do not seud theil' OWIl cluldl en or 
their leadmg men to take advantage @f the scnool; 
IlDd that dlmllushes the number of tile students. 
who might reas()nahly be expected to wille to the 
School of Mines. In the secoud place, pel song 
who hbvG taken the assOClateslllp, dIstmgu18hed 
themsel VelS III the11' studIes, and became thotoughl y. 
competent, may have an uneert .. mty about their 
futule eare"" If ... young man proceeds to a 
medical school, and goes throu~h three Yilnrs' 
tralUmg there, be IS pretty certlWl of being able 
to get a hvmg by Ius profeSSIon afterwards, al~ 
thou~h It may be a poor hvmg ~ he IS tolerably 
certaan that he need ROt absGlutel.y etarve"I1l 

• lae next suceeedmg two or three years, for he call 
go as an asBlSfant, even If he can do nothIng else. 

3D3 ~ 
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Prof .. sor On the one hand, though a student, who has gone 
T H nL/lVy, through !.he course at toe School of Mmes, I!'ay, 
Lt.." • F B S. and often doeP, at once get a very valuable ap

pomtment, as our prospectus will show the Com-
3 July 1868. mlttee; yet, on the other hand, he may have to 

WlUt two or three years before he gets an ap
pomtment, and that acta as a very wnslderable 
chscouragement when any parent of the middle 
classes thmks of sendmg hIS son to our iu.tltu
tIon Such a man vcry naturally says, "What 
career IS open to my boy when he has left your 
school?" And the only auswer IS, that the men 
who do well WIth us eventually get very good 
appomtments, but they may have to WlUt two or 
three years for them. Those whIch I have now 
mentIoned are, I tlunk, the real causes of what 
may be clllled the numerIcal want of success of 
the School of Mmes, for I guard myself very 
('arefully In using the term .. faIlure." 

7959. Lord Rohe1t Alontagu] Do you mean 
that the student hall rlUsed himself above the 
wOlk hIS father follows, and that then he has no 
career open to him ?-No, I was speakmg qUIte 
WIthOut reference to the status of the puptls or 
parents, he has no certam career open to hIm at 
the end of his course of study; he lias to take h18 
chance, though that chance J. a faIr one. 

7960. But how does the course of study which 
he has receIved at your 8('hool spoIl any chance 
wlnch the student otherwJSe .mlght han ?-It 
does not spoil hiS chance. 

7961. He JS better off for it ?-Far better off 
for It. The hat of nSBoClates In our prospectus 
will show how our assoClates nre, for the most 
part, occupym!; themselves, and the posts they 
:fill are exceedingly good, consldermg the youth 
of many of them. 

7962 ChaIrman] But the student who has 
completed lns course of study 1D the School of 
MInes IS not llDmedlately better oft' m a matenal 
Bense ?-Not, cerwnl y 

7963 In reply to a questton whIch I asked 
you before, you refell ed mil to the professor of 
chemIStry, but IS It not the case that the cost of 
InstructIon 18 very much enhanced by the iuto. 
rIal syotem, and 10 those cases wonld not the 10. 

creased cost be 1D some measure a deterrent to 
persons addre8SJDg themselves to that instttution 
for educatIon ?-So far as It is an extra expense, 
no doubt It would; but that iWliculty would 
be very much quaWied by the proportional ad
vantage 

7964. Then what remedy, if any, would you 
suggest for this state of thmgs in the School of 
M1Des '-The prinCIpal and clnef remedy whtch 
I should suggest J8 one winch JS not very ea.sy 
to apply; but It 18 the real remedy, and that IS 
an mcrease of intellIgence on the part of the 
manufacturmg classes. Let t1lem once know 
what 18 the real value of SClenttfic trjumng, and 
I cannot have a moment'. doubt that they will 
take It up as eagerly lUI they will take up any 
other means of llDproving thetr own bUSlDess, 
and JDcreasmg its resnlts. 

7965 But you have stated certain defects In 

the constItunon of the School of Mmes, and I 
suppose that tf those defects were remedted, you 
would expect >ome acceSSIon to the number of 
students?-Yes, in the long ron. 

and 'Pve U8 the bOllwngs requis'te for efficient 
teaching. 

7967 You know that tllere 18 a Bchool of naval 
archItecture at Soutb KensmgtooP-Yea. 

7968 • .Are you aware what 18 the oourse of 
instruchon there ?-N 0, I have no partJenlar 
knowledge of it. 

7969 .Are you not aware dIRt mathemattcal 
JDstructIon is gnen, and effiCiently gIven, 1D that 
school ?-I understand so. 

7970 Do you tlunk It would be any advan~ 
tage to the School of Mmes. and to the pupIls of 
that school, If they could avail themsd ves of that 
mathematical lDStructIon glvPD In the scbool of 
naval archItecture Rt SOllth KenslDgt<ln ?-Cer
wnly; BUppoSlDg It to be of the kmd the,. 
reqUIred. 

7971 So far, then, you wottld thlDk that a 
fUBlon of the two mstltutJons might be an ad
vantage ?-CcrtalUly 

7972 In consldermg the causes which have led 
to the comparatIve failure of the mmlUg college, 
have you conSidered whether the very name of the 
College of Mmes may not somewhat Itava coo
tnbuted to tha result, as 1!llsrepresentJng 10 BOrne 

degree the subjects of study pursued JD the col
lege?-'Ve have been JD a very iWlicult p081tlon 
about that name In the fu'St place, I may 
explalD that the School of Mines grew out of 
the geOlOgICal survey It was orlgtnally termed 
the" Government School ofMlUeslUld at SClence 
apphed to the .Arts", but Ul the year 1853 an 
attempt was made to convert It into a general 
school of sCIence; IUld Jts name was changed to 
the "lIetropohtan School of SCIence apphed to 
Mming and the .Arts." In 18.58, however, It \V~ 
thou~lit expedJent, partly because we desired to 
aV01(1 tlte appearance of drJftlDg away from o~ 
ongInal obJect, and partir because It was deslrl~" 
bIe to remove grounds ot JealousY.Dn the part of 
other sclentdic bodies, that we should return til 
our angInal desIgnatIon; that 18 the eole reasoD 
why we remam 8S we are. 

7973. I would a.k you whether there may not 
also be some wsadvantage an.mg tram the ab-. 
senee of a central authonty char~ed solely WIth 
the directIon of the school as dlstmguiahed from 
lUlother department? - The directIon of the school 
is actually under such an authonty, na.mely, thai; 
of the body of the professors who are the real 
governors of the school, the dtrector general reo 
presentmg them; the affairs of the school are 
managed practically by the counml of professors. 

7974 Do you COD8Jder that mode Of manage
menL IS a sallsfactory one, or would you prefer 
that there shonld be a governlDg head of die col~ 
lege?-No; I am not aware that there would be 
any uullty 10 havlDg a governmg authonty at the 
college, Important educational bOdtes are managed 
by a counml of professors, represented by a deaD 
of faculty, and I thmk there 18 no need for any4 
body else 

7975. Then, havlDg reference to the memo
randum of Mr. Cole, whtch I beheve you heard 
read, JQ whroh he suggests that a dean shonld be 
elected for two or three years, you wonld look 
upon such a dean rather as a constItutIonal ruler 
than as an autocrat, or as Bnythmg approachmg to 
an autocrat ?-CertlUnly; the mere £act that you 
have a body of professors, implIes that they are 
competeot to Judge of theIr own affaIrs, and I 
thmk the dtreetIon of -the stuwes 18 much better 

7966. Then how would you remedy those 
defects ?-I wonld say, gIve us a mathematical 
chlltr and a botamcal chatr (hut I do not thInk 
the botamcal chaIr is of so great unportanoo as 
the malhematJcal), give us a staff of repetlteu.ra, 

.managed by such a body than It could be by any 
SIngle pereao.-

7976. I tlunk 
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'19i6. I tMnk you stated that it was In a great 
'measure from the apprehensIon of jealousIes on 
the part of other teacillng bodIes that you were 
prevented from makmg any change 111 the name 
Of the mstitutlOn, w1l1 you kIndly state whether 
:l'ou would coni!lder that such JealousIes would 
have been well founded ?-It was thought very 
.1eslrable for a young mstItubon to aVOId such 
difficultIes, though we were gUIded rather by the 
expectatIOn of what mIght happen than by any 
actnal demonstralaon. 

7977. Then, suppose any Jealousy or opposItion 
had arIsen, wouM you have consIdered that Jea
InU"y or oppoSItion to be well foundeq? - I 
t1l1nk It would have been well founded so far 
as those boule$ would naturally expect that 
our compeh .on tnlght pOSSIhly Interfere WIth 
them, but If you mean well foundeel 111 the 
sense that prIvately endowed bodIes have a rIght, 
because tI ey are pnvately endowed, to d~mand 
that the State shall not mterfere WIth them, I 
thmk that such Jealousy IS certamly not well 
faunded. Perhaps I may say that one class of 
pl'lvately endowed hoches apIJears to me to be at 
'QJIce put out of court; that 18 to say, all pllvately 
endowed bodIes whIch llave sectarian foundatIons. 
If any teacrung body thmks fit to say that only 
e:crtain persons shall come to recen e instructIon, 
those cerlllm persons bemg bound w hold speCIfied 
'OpinIons, I thmk that body has no right whatever 
to cry out at any prOVIsIon the State may make 
fer the mstructlon of the people m general. But 
there lire some privately-endowed teacillng bodIes 
wJuch ale non-sectallan, and my not~on I., that 
wrule they may complam oiundue oompetltlon on 
tae part of the State, such competitIon as would 
-crush them, they have no right to say that there 
shall be no competitIon at aU on the part of the 
State. I do Dot thlak that a prIvately-endowed 
hody 18 ooe whIt better, because it IS prtvately 
endowed thaa II State·endowed educatIonal body, 
oOr has any right to make an outcry if tl.e Stale 
cllmpetes WIth It wlthlll faIr hmlts. On the cou
trary such oompeutJOn may be of great use to the 
}lubhc, by tendmg to keel' up the efficlene!, of 
both the private and the State £chools Still I 
tlunk that m the ease of tl,ose non-scctarlan 
oolleges, the students ought to have a f>llr share 
oOf all the rewards whICh "re offeled hy tae State 
to peraons who rue plOperly educated. I am not 
prepaleu to .ar that It mIght 110t be WIse of the 
State to subSIdIse such bodIes to a eertam extent, 
aad m prOpOl'llOn to what they have already done; 
it ~s, I am mclmed to thlDk, a case m wruch the 
prmeJ]lle of helpmg those who help themselves 
should be reooglllsed I should deal very tenderly 
w.th such bodIes, but I th,,,k tiley have not the 
shghtest claun to say, .. You must not mtelfel16 
WIMI us, beoouse we are privately endowed. H 

.'1978 On the whole 6ho11'1<1 you -conSJder that 
if great extensIOn were gIven to the Government 
teachIng m J ellnyn-street or South Kel'smgton, 
or to a (U&lOIi ()f iloili, that 'l'ery fact would serve 
118 a dlseoura~ment to volnnmr,. eft'"rt for fJro-
vidmO' SCIentific lUstrnct.on of the same grade, 
lIruueFy, of tl.!o h.O'hestgrade ofteachmg a.l'phed to 
sellmoe I-I thin~ it '" Juld, uRless the State were 
prepared to olrer a filiI" proportIon of Its scholar
slllr.s und otber rewalds to those non-sectaruUl 
bot lOS, '" luch are supportcd by pnvate endow
ments. Thoro 18 in London a very valu.:hle body. 
nlllUcly, UniverB>ty College, wluch 18 entirely 
l1on-seotn.nan; an(l I thmk that If the State, not 
merely eudo" ed a coll'1.,"'ll to compete" ith that III 
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teachmg, but also set up scholalslups and rewards P,."ie'9l>r 
of vanous lunde, and saId that no one should 7' H HUIl!Zey, 
have those rewards except persons who wen1l to LL D , F "S. 

the State school, that "Would be a.n nnfa,. hnd I uS 
cl'Ushmg competItIOn But If the State says to 3 Ju y 18 
privately endowed schools, " 'Ve shall give our 
schools Sl) many of those scholarshIps and your 
schools so many of those sc!.olarshlllS, and perhaps 
you shall have a subSIdy min the bargam," I 
thmk that IS a very fau and. wholesome eompe-
tItion 

79?9 And a competItion from winch you 
would expect that no harm would arIse to 
Uruverslty Coll.ge ?-Not WIth the proVISO that 
the State offered Q faIr share of ItS rewards tQ 
the stlldents of that college IlS "ell as to Its OWll 

college 
7980 Lord Rob", t lJfiJTIiagu] You would say 

t1lat the compctltJon should be oEcn and not ex
cluBlve ?-It would be very dIfficult to have opelt 
competItIOn, because there would be snch ulffelent 
classes of students 

7981 But do you mean to say that If there 
were scholarshIps, IT ruverslty College should have 
five, and the other college should have five?
I would leave the questIOn of the precIse pro
pOl tIon open so long as there was perfect faIrness 
111 the competluon 

79:12. UI.a.rman] You ale 110t speakIng solely 
of scllolarshlps, hut of Govm nment appointments, 
to be attamable by per.son$ who had beeD. traIned 
111 hoth lDstitutlOns ~-Yes. 

7983 I tlnnk you heard read the memoran
dum by Mr Cole upon the estahh.hment of Q 

central college of SCIence in London ?-Yes. 
7984. What IS ;,our op'Ulon WIth regard to the 

proposItIon contamed in that memorandum?
As far as I could Judge, the suO"gestions were 
most of them extI emely sound; f shottld he dIS
posed to &glee <reaerally WIth them 

7985 Would' you conSIder that 'by a fusion of 
the three JUstltutlOns now recelv111~ Government 
aId mto one celltral mstltutlon, tIle advantages 
~anled relatively to the cost would be very much 
JUcrellScd I-I should say so. 

7986 So far as you ale acquaInted WIth those 
mstllJutIons, would you conSlder a fUSIon of the 
MJUlDg School, the Royal College of ChemIstry, 
al\d the School of Naval Arohitecture to be deSIr
able i-I can hardly speak oCthe l:lcltool of Naval 
Arcllltecture, a. 1 know very lIttle about It, hut 
as far as the Royal College of CheDustry and the 
SehGal of Mmes are cQn<lerned, I must say I 
tlunk the pntIal Independence of the two at the 
present tIme ,. a lamentable C1rcumstance,b\lcause 
lD the School ofMmes there.s no chennenl teach
mg. except 1hat wluch .s afforded by the Roya1 
College of ChemIstry. 

"7987 A •• u1tl1llg Ute Sehool of Naval Arcbi
teetUle to ~e chiefly a schoal of theoretICal and 
apphed maiRemfltIcs, aad a good school of 
that e1eSCl'lptlOJl, w<Jmld you eonSld6'l' that the 
addItion {)f that school to the two etl~rs would 
be decIdedly advancageaus ?-So fa .. as they all 
of them teach certam branches of general sCIence. 
I '110 not .. enture ~ give any oplDIon as tu 
whetI.er .t mIght be deSIrable to ha\e a speCIal 
place for tellChlllg 'Ila"al archItecture after the 
students hlWe gat theIr general SCIence. But un
donbtedly the only sound method ef eaTrymg out 
techDlCal educatIOn IS to> take care tllnt there shall 
be a general basiS of sclCntmo InstructIon for all 
classes of students I hold that It 18 absurd t$ 
pretend to teach pal ucular Lraw:hes of l!l:l&nce tot 

.3 D 4 I'oople 
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l'ro(elO80r people who havil not prevIOusly acqUIred that of the CommIttee, make that my flIustrati(l1l. I 
T H HfI.,'fll. general foundatton. There are certAIn portions am of opmion tloat medIcal education at preAen' 
LL.P., • a a. of sclenee whIch, whether a mllI118 destmed for a 18 In a qtate of chao8, but If IlIad the mwelhng 

naval architect, or an engmeer, or a med1llDl man, of It my own way I should make every mewonl 
3 Jal~ 11168 it 18 absolutely necessary that he should know If student pnss, firet, through such a coune aa I 

he IS to deal sCientifically with his own art It 18 have deserJ\,ed 'When he lInd got th.t, I shollid 
very deSirable that all these fundamental prm- take hIm through the blanches of 8Clcnce which 
ClphlB of sCIence should be acqUired In some supply the theory of hIS own art, namely, human 
centlRl InstItutIon, otherWISe there must be a anatomy, phYSIology, and what we call the. 
great waste of }.lower rapeutlcs, that 18 to say, tho actIon of Bur. 

7988. You give that answer irrespective of any roundmg conditions, of whIch medICines consD. 
eXIsting instItution, and merely liS conveymg a tute a portJon, on the human body. Those are 
general prmClple ?-Yes, I have II very strong the studies whIch form the theory of ti,e medical 
ImpresSIOn upon that subJect, I thmk that there nrt, IIVd after tho studcnt had acquIred a sum· 
is a cerhun lIJDount of prehmmary SCIentific tram- C1ent knowledge of thcm, I should put hIm to 
ing whIch should underhe every descrIptIon of the study of the art Itself; tJ1I11 18 toeay, 1 should 
techmcal educatIOn, If that t.'chmcal educatIOn make hIm take up surgery, medlcme, and ohste
is to be anythmg better than mel e rule of thumb tl~CR. 
If I may enumerate the branches of sCIence 7990. Anatomy would hold the same relatIon 
wInch, I thmk, should be taught as a common to any operation on a patient B8 (so to speak.) tho 
foundatIon for all other sCIentific tenchmg, I dIssectIon of the steam engme would hold to tho 
should dIVIde them into two groups. First come' construction of the steam engme ?-Quite BO. 
those branches of knowledge whIch are not only 7991 Mr. Acland] Do you thmk that the 
valuable as InformatIon, lind as the groundwork prehmmary SCIentIfic trammlf, lind a complcte 
of all SClence, but whlch are also {he best In- knowledge of the theory of sCience as apphed til 
struments of mental dlsclphne; and, secondly, the art, should precede any acquruntance WIth • 
those wluch should be taught aQ matters of mfor- the facts of the art ?-Not II complete knowledf(e, 
matIon. Under the first hrad I should place but that the pnnClples of the sCIences as applIed 
elementsrymathematlC8. elementary phySICS, WIth to the art should be understood before the appll. 
inCIdental chemlstry, and botnny, as the basis cations are studied I dunk thllt is the obVIOUS 
of all scientific education. Then coming, in and natural order 01 thlDgs. 
the second place, to matters of sCIence whIch 7992. You would not thmk it desirable that 
should be taught as informatton, I should gIve the much acqul!lntance WIth the art of me,ltcllIe 
elements of what we call phYSIcal geology should precede any of the sCIences winch you 
(though Jt lS a very bad name), the elements of have named ?-Certamly not. 
physlolo~y, and the elements of what IS called 7993. Lord Robert lJ.Jontogu) You mean dlat 
BOCIal SCIence On tlus last pomt I should hke the teaclung ill your schools should be dIrected 
to lOBlst partlculRlly, hecause It is almost always to the educlltton of the mInd, and not to manulll 
left out m every scheme of 8Clent.t1lc educatton ; faClhtv? - Manual faClltty would come at the 
and Jet really, for practIcal purposes, and more ulhmate stage A young man who lS studying 
particularly for the classes who are to he bene- for the plOfession of medlcme, after he has o~ 
nttlcl by techmcal educatIon, some sound mstruc- tamed some knowledge of the medteal SCIences; 
non in social SCIence 18 of pnme Importance I and 80 much lDSlght lOto the art of Burgery a. is 
mean by socza! sCIence what may be called the to be denved from hstenmg to lecturel and look
natural laws of conduQt, or the laws which govern ing on, may become what IS called II dresser I 
the or~8J1lsatIon of sOCIety I would refer the tbat is to say. he goes to the workshop of the 
Commlttee for an illustratIon of what I mean, to hospItal, lind, under proper guIdance, he learns to 
the books of Mr WIllIam EllIs, the founder of draw teeth Rnd dress wounds, and do aU that 4 
the Bukbeck schools, who IS not a theorist on these Burgeon has to do. 
matters, but who has successfully taught these '1994 In yonr school, would yon suggest that 
subjects to boys of 12 and 13 yeal'll of 8f!:e formany manual faClhty should form any part of the teach-
years In fact, mstructIon in SOCIal 8Clence mg f-Certamly. 
meaDS teaching a boy hIS relations to society; 7995 'W' ould you apply that to ev~ry pursUlt1 
the condt.uons of stable social orgamsatIon, the -Yes, to all cases In whIch it 18 practICable to 
natural basIS of morallty I would make the gIve such mstruction. No man can be saId to 

;:subjects 1 have mentIoned the foundation of aU be completely technICally educated until he hM 
speCial or technIcal tralOmg some knowledge of the actual practice of hIS 

7989 What do you thWk should be the rela. callmg 
tloD of the techmcal trammg of the school, speak. 7996. Would you, for instan~e, teach a caT
Ing generally, to the techmcal trrunVlg of the penter how to make a table 1-1 would teach hun 
workshops P-I presume, startmg Wlth- general the use of tools. 
knowledge of the kmd winch I have Just defined, 7997 Mr Acland] Is it your opinion that,1lOt 
the technical trainlDg would follow, that 18 to only in medt.cine but lD the arta generally, It is 
say, suppose a. boy has to be tramed to be a safe to postpone the acqwrement of all manual 
manufacturlDg chemISt, I would gIve Inm an dexterity to such an age as should adlDIt of tbe 
acqnamtance Wlth those branches of I.nowledge pupIl oDtalnmg a tolerably complete knowlei4!:e 
as an es..enttal. prelumnary to begmmng the study of the soienhfic theory of hIS pursuit 1-1 would 
of chpmlstry as a spcc18.bty. Those branches of not apply that to all the arts by any means. 
knowledge would stand In the same relation to 7998. Would you ap{'ly that to the case of an 
Ius _ spec~al techmcal studt.es as our first year's ordInary practItIoner In medicin!!, who could 
course 10 Jermyn-street doeS to the epemal never look forward to the receIpt of It large lD
CODl'llCll of subseqnent years. The only technical come ?-Certamly; I think no man should be 
studYWlth winch I am practJcallyacquamted iii the allowed to try h13 hand on suft'ering humamty 
study of mechcine, and I will. with the penmssion • untIl he has had scientific trainmg; but the case 

JS 
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is different with regard to· some trades, for there 
may be some trades m whIch It would be reqUI
SIte to commuUlcate very early some dextenty of 
hand ~. 

7999 But m many trades there are other mat
ters besIdes manual dextenty?-Yes, I would 
substItute the phrase" practIcal tact" for" manual 
dexterity," and m many cases It may undoubt
edly be deSirable that a boy should acqUIre that 
practIcal tact very early 

8000 CJ!a.rman] Will you be'kmd enough 
now to gIve us your opmlon, generally, of the 
sCIence schools m connectIon wIth the SCIence 
and Art Department ?-From the commencement 
of thc present system of examinatIOns I have been 
the examtner m lhys,ology and zoology, so 
that the results 0 the teachmg m the sCIence 
schools In those two departlnents have passed 
throuO'h my hands There has heen a vast m
('reas: m the number of students SInce the com
mencement of the sy~tem It began WIth 100 or 
200, and last year I had as many as between 
1,400 and 1,500 sets of examinatIon papers, so 
that the system IS rapIdly mcreasmg m mag:mtude 
WIth respect to Its success, I confess I thulI< that It 
IS one of the greatest steps ever made m thIS country 
towards spreadmg a knowledge of SCIence among 
the people. I have long looked upon any spread
ing of SCIence from above downward as utterly 
hopeless, and it appears to me that thIS depart
ment has set on foot a system for spreading SCIence 
!from below upwards. Along WIth tme tncrease 
lI4l number of' the students, 1 have notIced, m 
any own branch, a deCIded Improvement m the 
IlDswers, wltmn the last two or three years par
tIcularly, there has been a very olstmct Improve
ment I may soy that there IS now a very 
conSIderable amount of sound phYSIolOgIcal know
ledge dIsplayed by the I?eople who send up theIr 
answers at those examInatIons. I beheve that 
that 18 a very great step, but It would be a great 
pIty that we should remam satIsfied With thIS 
commencement, for I conceive that there IS a 
weat and almost unhmlted Improvement pOSSIble 
In sCIence teacmn& and that WIth regard to both 
the objects whIch I have mentioned a.s beIng the 
~reat objects of sCIence teacmng, that 1l! to say, 
8Clence on the one hand a.s knowledge, and on the 
other hand as educataonal dISCIplIne The chief 
condItion of that IDlprovement 18 the development 
of the teacbmg power of the mstructors. A great 
m/tJonty of the teachers now teueh very much 
from books, because they do not understand that 
gettIng up books IS by no means a ~ood method 
of bnngmg about a knowledge of 8C1ence. The 
consequence IS, that even the best of the teaclung 
shows more or fewer of the defects of book teach:
in~. One of the most IDlportant steps that could be 
tal<:en towal'dslmproving the results of the examI
natIons m SCIence, would be to teach the teachers 
how to gtve lUstructaon In science. Teaching m 
England IS pretty much a matter of chance, and the 
mass of the people are I~orant of the fact that there 
Is such a thIng as a SClentIno method In teachIng. 
I beheve that an enonnous advantsge mtght lie 
gamed m my own BClence; for example, If the 
teachers could be brought to London and taught 
how, by the common materials wmch are acces
BIble In every village, they could gIve their boys 
and gIrls an actual knowledge of the most un
portant filets of phYBlologIcal anatomy. 'rhen, 
agrun, there IS the defect, to wmch I have al
alleady mdIreetly alluded, In the whole scheme of 
the Department of SCIence and Art, namely, an 

0.72. 

entIre OmISSIon of SOCIal sCIence I have a Professor 
strong oplUlon, that thts IS one of the most Im- T H HuzVy, 
portsnttIDngswmchcan be taughtm thIS country, LL D, F a.S. 

especifi'lIy If you are gomg to address yourselves -- ~ 
to the great operatIve classes of the country I 3 July 18$8' 
thmk that our sCIence teachIng will be Imperfect 
unttl what I have Just now spoken of under the 
name of SOCIal SCIence, is made one of the great 
toPICS of lDstructlon m the country, on the same 
system as IS now pursued for other branches of 
SCIence. And, let me repeat, there IS now no ques-'-
taon as to the pOSSIbIlIty of teacbtng SOCIal sCIence 
to young people, for Mr EIlts ha.s for a number' 
of years been In the habit of teaclung It very sue-
cessfully, and those schools wmch he hM esta-
bhshed supply numerous exa.mples of puplls whit 
have a very mtellIgent knowledge of what are 
the condItIons of soclalltfe, and what I just now 
called the natural laws of conduct. 

8001. You have s8Jd that It would be deSIrable 
to prepare the teachers for the 'Work of teaclung 
sCIence ?-Yes, certaluly 

8002. Would yon deSIre that speCIal establIsh
ments should be prOVIded for that tea<-mnl!' of the 
teachers, or would you be of opInIon that the 
teachers mIght be taught m the hIgher colleges 
of SCIence, wherever such colleges may eXIst or 
may hereafter be estabhshed? - I tmnk the 
teachers mIght certsmly be taught 10 those 
hlgher colleges. or whatever the establIshment 
mIght be called, but the tr8Jnmg would haV!! 
to -be speCIal, that IS to say, It would not do 
to brmg the teachers up merely to hear the 
lectures whIch are gIven In a course of general 
SClence. A teacmng whIch w(\uld SUIt students 
IS not preCISely what one would require for the 
teachers 

8003. You 'Would have tutonal tratning for 
the teachers, whIch would be dIfferent from 
the teacmng for persons who dId not mtend to 
become teachers ?-Not tutonal teacmng, but I 
should gIve a speCIal course of a dozen or twenty 
lectures for the express use of teachel'B, showmg 
them how to teach. 

8004 But, apart from that, would you con
SIder that they should receive theIr mstructaon 
In an ordmary SCIence college ?-Cert8Jnly. 

8005. You would not deSIre that there should 
be any separate mstItutIon speCIally devoted to 
the teachriig of teachers of SCIence ?-Certainly 
not. It IS to be hoped that, In the long run, all 
teachers would go through the same course of 
SCIence traInIng a.s I have mentIoned, and then 
this teaching of the teachers would be far less 
necessary, but I speak now enmely of the' 
present conwtIon of affairs 

8006. That IS to say, that If the SCIence of 
teacmnjt abstractedly were better understood, 
you think that It would not then be necessary 
for the SCIence colleges to :(lay so much a.ttentIon 
to that department?-I thmk that It would be-: 
come of far less moment than it lS now I thmk 
the teachers who are once taught how to teach 
Wlll teach others In their tum. 

8007. You th1nk they would be able to apply 
the knowledge of teacmng once acquired to any 
department m wh1ch they 'Would have to exerClS6 
it ?-I should thmk so 

8008. Mr. Akroyd} I understand you to attri
bute the scanty attendance at tbe mmmg schoot 
in Jennyn-street to the tgllorance and apathy 
.e! manufacturers, or at least to some extent 1-
~es. 

8009 Supposing that a manufacturer sent hie 
3E ~D 
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Profeesor son to Oxford or to Cambndge, It is presumed 
ToR HfIZ/ey, that he would acqwre 80me amount of sculDtifiC 
I.L D., l' R.s. knowledge there, and you would hardly expect 
-- that manufacturer's eon, after taking Ius IIIlgree 

:I July 1868 at Oxford or Cambndge, to spend three years 
more at the mmmg college, woUld you?-I think 
if the manufacturer who sent Ins son to Oxford 
or to Cambndglll to take an ordInary degree 
expected that he would thereby secure the 
smallest atom or SCIntilla of sClentlfie know
ledge, he would be mIstaken. Some tIme ago 
I was at a dmner party, where there were a 
number of very dlBtmgwshed umver81ty men, 
several of them fellows of colleges, and as we 
were <h.scussrng this very toPIC, I asked whether 
it would be a frur tIung to eay that anyone 
mIght have taken the hIghest nonours at the 
umverslty, and yet mIght never have heard that 
the earth went round the sun P and all the gen
tlemen present WIth one consent Bald, "Yea." 
That gives some notion of how far sCIence forms 
a necessary part of the traunng at the UDI
versltles. 

8010. Are you s:{>eakmg of what was the state 
of thmgs at the U1l1Verslty some years ago, or of 
what 18 the state of tbmgs now ?-Matters are so 
far improved now, that Ifa young man deSires to 
do so he can get extremely good mstructlon m 
pbyslcal sClence at the U1l1Verslty, but be may 
take Ius degree Without hearmg anything abont 

.it. 
, • 8011 Mr. Aeland.] Would you say that of 
Cambndge?-Yes, eo far as the uEenmental 
and observational SCIences are concerned. 

1012. Mr AkroycL] But assume the case of 
the son of a manutacturer, who bas gone through 
the usnal course at one of the older univer81tles, 
you would hard'ly expect Ium after that to go and 
spend three years m a minmg college m London? 
-That 18 for lumself to conSider. ]f he wants 
to acqUIre the knowledge apphcable to hie special 
purSUit, 1 nnagme he must either do so, or spend 
at least 8,1! much tame at the umver81ty after 
ta1ung his degree. 

8018. But would it not, rnstead of that plan, 
be far better to combme sClence teaching WIth 
the umver81ty CUrriculum 1-1 confess that I do 
not thmk so. 1 thmk that the SPlllt of the teach
ing at our older umvenutles is entJrely opposed 
to the spmt of SCIentific thou~ht. At present 
they are hardly to be trusted WIth sCientific edu
cation. 

8014. But If a young man were intended for 
business, It wonld hardly be pOSSible to devote 

.81% years of the best period of hlB hfe to com-
o '-plete Ins educauon m that way, would It. three 

nars at the umVer81ty and three years at the 
milling school '-But 1 do not see the necessIty 
of sendmg rum to the umver81ty. 

8015 You would say that instead o{hie going 
to Oxford or to Cambndge. he should spend 
three years at the mIDlllg college ?-If I m
tended my own Bon for any branch of manu
facture, I should not dream of sendIng him to 
the umversity. I should eend Ium to a good 
school, and then make him matrIculate at the 
London UmverSlty. and then I should devote 
him entirely to SCIentific ptmmlts. 

8016. Would you not gIve him a knowledge of 
Latin and Greek ?-I would certamly gIve Ium as 
mnch knowledge of thoae lan~eB as is reqUl
Bite for general culture; but a boy who goes to a 
~od school, and is properly tanght up to the agE( 
~f 11 OJ' 18, WJll {lrobabll know much more Of 

the dead languages than a young man who baa 
taken the ordinary poll degree at oue of the older 
umverBltles. 

8017 But surely, instead of shntting up the 
UDlvenutles and completmg the education of 
a young man at your B(llentdio school, you. 
would rather reform the system of educatlon 
at the uUlvemtlee, and add sCience to what 1& 

taught there /-1 am afrBld that my Ideas 
on that subject are so revolutlOnary, that I 
should almost' startle the COmmJttee If I were 
to state them fully; but I may venture » 
eay that my conceptlOn 18 that our present 
sl.stem of educatIon should be turned up
SIde down. At present the umverslbea make 
hterature and grammar the b&818 of edUCBtlon; 
and they actually plume themselves upon theJr 
hberallty when they stick a few bIt/! of BClence 
on the (>utSlde of the fabnc. Now that, In my 
apI>rebenslOn, 18 not real oulture, nor 18 It what I 
understand by a hberal eduCBtIon. The tIung YOI1 
really have to do lB, m my 0p'llJOn, to mvert the 
whole eamce, and to make the foundatlon BClence. 
and hterature the superstructure and final cover
mg. 

8018 Agreemg as I do WIth YOI1 entirely, in 
the nnportaoce winch you attach to BOC1als01enco. 
wlnoh lB, III fact, a milder name for pohtlcal 
economy, do you not tlunk that If full wor
matlon wero oonveyed on that subject m our 
elementary schools througbout the eountry, and 
in our workmg men's colleges, It would tend » 
promote a much better understanwng between 
employers and employed, and ObV18te that JgDo
rance winch tends to strIkes 1-1 thltJk that» 
eommDnlcate a knowledge nf 8OcmlSC16l1ce to all 
classes lB the only chance for sOO1ety. I tlunk 
society will go to pieces uuless meD are made » 
understand the true conwtlons of human wel
fare; untal that 18 done, you will never have s0-
Ciety m a state of stable eqUIhbnw:n. It IS sheer 
msamty that people should go on as they are now 
domg, bnngmgcJilldren lUto the world, and there 
letting them grow up Wlthout the shgbtest know
ledge of the laW8 which they must obey If they 
are to hve for any purpose worth hvrng for. 

8019. And you wollld attnbnte those strikes 
which tend 80 much to WIden the gap between 
the two c18811es of 80Clety very much 10 Ignorance 
of pohtlcal economy ana social scIence f-IfI say 
yeB, to that question, 1 should hke to be under
stood to mean strIkes on both Sldes; stnkes or 
the masters as well as strIkes of the men; I WISh 
to be qUlte lDlpartial upon that point. 

8020. You have been ~g also of the im
portance of phySlology?-Yes. 

8021 Do you not tlunk that if samtary science 
were also made part of the general ~stem of in.
struction in our elementary and secondary schools" 
the effect would be to .nuse the standard of health. 
of the workmg classes m populous towns '-I 
thmk that Banltary BClence 18 now m a transitIonal 
state; bnt what r should hope would be the re
sult of the teachmg of phY81ology properly would 
be to root in every mmd a knowledge that health. 
is enjoyed under conwtJons. No boy can learn 
the outhnes of phXsiology W11hout becol1llIlg 
aware that Ius bOdily well belU~ depends upon. 
many very mcelY~Jneted conrutJons, and when 
he has learnt that he will hsten to those wlw can 
tellium what those conditions are. At present, .. 
boy lB brought up WIthout knowrng that Ius body 
is a machme, and consequently he Jll just as open 
to the <:luack or the superstations man as he is 

to 
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1;0 a person who 18 capable of telling him what 
are the conwtIons of the proper worKmg of that 
machIne. The tIung IS to gIve hun a. know
ledge wIuch shall lead lum. to Judge ratIonally 
upon such Jlotnts 

8022. Mr Potter J Are yon aware of the cur
Tlculum pursued at Owens' College P-Not pre
~ely. 

8023. Could not the course of education wIuch 
you have suggested be acquIred there ?-I have 
no such knowledge of Oweus' Coltege as would 
enable me to answer. 

8024 Mr Acland. ] I think I understand you 
to say that If a mauufacturer wIshed to send hl8 
sou to the U DiverSIty of Oxford or of Cambndge, 
that son must ~o elsewhere to get a trltlDtng In 
sCleuce P-I think that my answer was to the 
effect that lue son mIght take hl8 degree withou~ 
obtalDlDg any ttnctun of experimental SCIence, 
but also that he IDlght get a knowledge of sCIence 
at the older umversitles If he went out of lue 
way to ,rocure It. I am well aware of the 
ablhty 0 the professors of SClenee at the univer
SIties, and If a member of the unIversIty chose 
to go out of his way to get tnstructIon from them 
he could do It. All I meant was, that senmng a 
young man to the umverslty to take Ius degree wd 
not secure hIS haVIng any knowledgl! of SCIence. 

8025 You ve aware that the subjects you 
have Just indtcated as the foundation of mental 
dlSclphne, namely, phySICS, chemIStry, and phy
aiology (s~ generally), are recogDlSed at 
Oxford as the foundatIon o( honours In SCIence? 
-Yes. 

8026. And so far as people make use of those 
advantages, you do not object to the course takeR 
by Oxford beyond tlus, that they reqmre to" 
much Latin and Greek to precede or accompany 
the study of sCIence '-I sllould not say too mueh 
Latin and Greek; but I should say that Oxford 
and Cambndge put phYSIcal (In the sense of ex
perImental and observatIOnal) SCIence outSIde 

and underneath, wIuch I conceive to be wrong; Prof.ssor 
I am of OJ>lDlOll that phy81eal SCIence ought to T H Huziey. 
be t1!w pnmary tnstrllment and subject matter LL n. !.R,S. 
of edhcatlon, and hterary cultID'e secondary. _, 

8027. But the older univerSItIes are gIvin~ 3 JuJy1868. 
opportltnltIes for scientific instructIon? - Yes, 
undoubtedly; if a man does not want any of the 
!ugher rewards of the unlVeI'i.ltles, and chooses 
to go out of Ius way, he can ~et competent SClen-
tlfic teachmg m the unIversities 

8028 You are probably aware that there are a 
very large number of Influential men at Oxford, 
for mstance, who deSIre that the general exauu
nation m hterature should, If pOSSIble, be passed 
lIDlDedlately on the entrance of the student mt6 
the U mverSlty, and that the feliowsInps should be 
\brown 0llen to those who have achIeved dtstInc:
tlon in sCIence 1-Y es 

8029 And if those views were camed out, 
would they not, to a great extent, IDltigate what 
you thmk are the shorteommgs of the olde): 
umvereltIes ?-Yes, but still there would remam 
an Immense deal to be done 

8030 The question would then resolve Itself 
into what ought to be a good secondary educa
tIon in the schools?-Yes 

8031. Cka,rman] Is It not the ease that many 
of our manufacturers require that those who in
tend to devote themselves to manufactures should 
go to work at an earher age than IS compatIble 
WIth theIr recelvmg the education whICh IS n~ 
gIven in the ltnlver81tIes I speak not Simply ot, 
those who are to work all their hves, but of those 
who must have a certam practical knowledge of 
work in order that they may conduct the opera
tIons of large estabhslunents~-I have no doubt 
of that. I understand that men of busmess hke 
theIr boys to go to busmess at 17 or 18 years of 
age 

8032. Would not that neoeseltate the estabhsh
ment of provinCIal polytechme schools as dIs
tIngUIShed from the umver81tIes ?-I thmk so • .... 

Dr. EDWARD FUNKLAND, F B S ,calIedm, and EX8.lllJJled : 

8033. Chairman] I BELIEVE you are Profeseor 
of ChemIStry at the Royal College of Chemistry 
in Oxford-atreet P-I am. 

8034. And auuOO you have necessanly given 
conSIderable attention to the questIon {)f techmcal 
education 1-1 have; masmuOO 68 the great rna
jonty of the students who pass through my ha.nds 
are mtended for some techmeal professlOR afte ... 
wards. 

8035. By techmeal educatIon you understand 
that portIOn of techmcal 1l18truotIOn wIuch !II 
given m the sOOool as dIStinguIShed .from the 
workshop ?-Quite so In fact we llass all the 
men, whatever theJrmtendedoeeupatioll. mo.y be. 
through one and the same ,course up to a certaIn 
pomt, and then allow them to wverge to those 
speCIalties of smence which have a dIrect beanng 
on th81r future pursUIts, if the latter have been 
detemuned on. 

8036. That 18 the course wIuOO you pursue m 
Oxford-etreet, and wIuOO you conmder a demable 
onlll-ItlB. 

8037. At what a.,ooe do you admIt yourJuptls 
to the laboratory of the Royal Conege Che
mIstry 1-We have DO partioular age of ez:olu
mon, but, as a rule, we have none llDder 14, 
and rarely any under 16 years of age applytng 
for admuisJon. 

0.72. 

8038. Do you eonslder it deSIrable tha~h\:kths 
80 young as 14 should come to you ?-1 . It 
is undeSIrable that any so young as 14 years 
of age should oome to us, but I do not conslde:r 
It tmdeSlrable that they should be acqumng some 
knowledge of ohemIStry at that age elsewhere. 

8039. Wha.t 18 the earlIest age at wIuch you 
t1unk elementary chenustry mIght be taught m 
ordmary eOOoolsP-For those boya who exlubi~ 
an aptitude for knoWledge of that kInd, I do not 
tlunk 10 years is too early an age. I speak of 
tlus from experience, havmg formerly had cla.sses 
of boys 1\1 Queenwood 'College, where Professor 
Tyndall and myself were teachers of olasses of 
boys of that age. I was astonished at the 
number of facts in SCIence 'Winch boys of that 
age can accumulate WIthOUt, however, bemg 
able lU the least to generalISe the knowledge, 
or make muOO use oflt at the tIme. 

8040. At what age do you oODSlder an o.verage 
boy would be able to commence WIth generah.sa
tlon, wIuch you say 18 unpOSSJble to lioys of 10 
years of age?-Not under 16. 

I 8041. You thInk that up 1;(1 the age of 16 any 
teachIng of natural science had better CODSlSt 111 
unpartJng a knowle~ooe of facts rather than 111 

'any sClennfic e;eneralisatlon 1-1 do. 
8042. Waut your expenence at Queenwood 

3 E 2 Colle~e. 

Dr E. 
Frankland, 

., &.s, 
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• Dt E. Colle~e, that the teachIng of sClence by no means 
Fr .. "klaru4 dunlIlJshed the progrell8 whIch was made m hte-

:r.R 8 rary studIes by the boys i-As far as my recol-
-- lectlon serves me, there was nothmg of that'kmd 

:} July 1868. remarked, of course acertam amount of the time 
of each boy had to be devoted to those sClentJ.fic 
studIes, and It may be Bald, If he had devoted all 
hH tlme to the hfllrary department of the school, 
he mIght have made better progrell8 m languages. 

8043. Is that your opmlon 1-1 very much 
doubt it; the two subJeets were so dtff'erent 
that the one acted as a kmd of recreatlon to the 
lither. 

8044. Then you prefer to receive your pupils 
at about the BIle of 16 1-1 do. 

8045. What is the course of instructlon then 1 
- The course of mstructlon consists, in the firsl 
place, of a course of 40 lectures on morgaruc 
cheDllstry, followed by a course of 30 lectures on 
orgaruc chemistry SlIDultaneously WIth atten
.dance on these lectures, the student works In the 
laboratory, and practlcally makes hmlself ae
qUalnted WIth mampulatlon and quahtanve and 
1J.uantltatlve analYSIS, spenihng lD tbat study the 
tJme from 10 m the mornIng to five In the after
noon; there 18 about an hour taken from that for 
one lecture each day, or, at all events, four days 
;m the week for about SIX months m thelear. 

8046. Is that lecture gIven m Oxfor -street? 
-It is. 

";".8047. What number of students WIll your lee
'~"IlO,re th~atre accommodate 1-lt would 8I)OOmmo
~te 70 or 80 very well. 

8048. Have you generally an audIence of that 
.number ?-Only about 40 or 50 usually attend 
the lectures. 

8049. What IS !be number of students who 
'Work In the laboratory ?-The laboratory IS 
almost mvarmbly full; the maxtmum that we can 
accommodate IS 40, and they are then very much 
.in want of space. At the present moment we 
have 38 workmg In the laboratory. I have pre
pared a ~t of our studllnts, whIch, I thought, 
perhaps, would be of use to the COmmIttee, as 
showlDg their destinatIons, gIvmg the number of 
students, the age, the tlme of entrance, and the 
destJnatIon, as far as I have been able to ascertam 
it. I have added a ahort analys18 WIth regard 
to the destJnatlon of the studellts: ChemIcal 
manufactures, 9; brewmg, 6; undetermmed, 7 ; 
mIDlDg, 4; profeSSIonal OOeDUStry, 3; enFeer
ing, 1; SClence teachIng, 1; sugar refimng, 1 ; 
Church, 2, law, 1, and medIcme, 1. 

8050. Do nearly all these laboratory students 
~attend your lectures ?-.All of them, almost WIth-
out exceptloD. '1' 

8051 In fact the same men are in the labora
tory aud m the lecture-room 1_Practica.lly it 18 
so. In addItlon, however, I have a small claII8 of 
students there who come from the Inland Revenue 
Office, men who are destJned to be excisemen and 
collectors of customs and so on, who are selected 
from a large number throughont the country, and 
are sent up to London as a kmd of Ilnze to study 
chelDl8try for .. conple of years. I have SIX of 
those men every year; they attend the lectures, 
but not the Iaboratory, masmuch as the Inland 
Revenue have a laboratory of theIr own in 
Somel'Bet House, where they 111Struct them. 

8052. But do you insist on all those that 
attend the laboratory course bemg present at 
lOur lectures? - No, certrunly not; It IS left 
entirely to theIr own free will. < 

8053. You would not exclnde anyone from 

the laboratory because he dld not attend yOUl' 
lectures, would you ?-No, certaInly not. 

8054. I. there a separate payment for the 
laboratory instruction 1;'" Yes, and for each 
course of lectures. 

8055. Are not the matriculated pupus of the 
School of Mmes m J ermyn-street free of your 
lectures ?-Yes, the matriculated students pay 
a. general fee, whIch mcludea my fee for the 
lectures 

8056. But not the fees for laboratory mstruo
tIon, Ilnd the other expenses attending tha.t 
instructlon ?-No; they must pay separately for 
that. 

8057. Will you kmdly state to the CommIttee 
what IS the expense of the course of InstrucnOI1 
in the laboratory for a yearP-£. 36, dIVlihng the 
tear mto three terms of 121. each term. 
, 8058. Does that cover the expense of mate

nals ?-Practically It does; there are a few 
exceptlons made of some very expensive re
agents, whIch mtght be wasted by the students 
If they had them gratis; they only cost a few 
shIllmgs a-year. 

8059. What IS the fee for a course of lectures 
to the students who are not matnculated students 
of the Mmmg College 1-1t IS the same; there IS 

no dIIFereno& m the charge to matrIculated stu
dents and the oCC8l!1onal students at the labo
ratory. 

8060 The fee for your lectures IS, in fact, the 
j!'eneral fee of the Mmtng College, is It noH-It 
IS mcluded In the general fee. For the course 
of lectures on Inorgamc chemlBtry It IS 41 , every 
10 lectures cost 11. I ought to have mentloned, 
In connectIon WIth that fee of 36l., that It covert 
the expense of matenais, but It does not cover 
the expense of apparatus; the student has to find 
hIs own apparatus, except large and expensive m· 
struments, whIch are lent to hIm. 

8061. But is It not the case that a matriculated 
student at the Mmmg College paymg 30l. per 
annum would have no addItIOnal payment to 
make for your lectures P-That 18 the case. 

8082. SupposlDg a man attended your lee
tures only, would It cost hml as much as If he 
attended the entire course of lectures at the 
Mmmg CollegeP-No, certainl1 not. 

8063. Mr • .deland] The enure course for one 
year of the laboratory practice and the lecture. 
would amount to 421., wonld It not 1-Yes. 

8064. Cbamnan. ] And the cost of attendIng 
your lectures durmg three years would be 18 1. 7 
-Yes; but no one would attend them durJDg 
three years, because they-"re complete In one year. 

8065. Mr blan/I., Would one year carry a 
man through a tolerably complete course of labo
ratory praetJce, or would he reqUIre two years? 
-He wonld require two years for chemistry, 
if that was to be hIs spe<.'1&lty:. 

8066. Would one year Of general chemlBtry 
and one year for speCJalty cover the groundP
Yes. 

8067. Chairman.] WhlLtistheordinary~od 
durmg whIch yoImg men remain WIth ,00 if they 
desire to become thoroughly trruned chemists 1-
It 'VarIes from one year to three years, formerly 
the time that it was COnsIdered necessary to de. 
vote to the study of chenustry alone was three 
years, but that has been reduced to two years. 
By more systematIc study we are able greatly to 
shorten the tune. 

8068. For general PurposeA! you consider a 
two years' course mJliment 1-Yes. 

8089 • .Although 
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8069 Although you do not inSISt upon the considerably ampWied with regard to their power Dr E. 
attendance of students at your lectures, you still of a.ccommodatmg students. F"a .. "la'1lll, 
have a prescnbed course winch IS compulsory, m 8086 Do you not tlnnk that m the great 1'R.8. 

order to take a dlploma of I?roficiency1-Yes centre/of our metallurgiCal manufa.ctures, for m~ J i-S6S 
8070. Does that courso mclude attendance at stance, It would be deslrable that advanced courses 3 u y ! • 

lectures and pra.ctlC6 in the laboratory?-That on the chemIStry of meta.1s should be gIven?~ 
would necessanly mclude both That would, m fact, neceSSItate an estabhsh-

8071. Would It mcIude them for any definite ment m BIrmIngham, or some sach posItIon. Blr
time, or would the student, If otherWIse quallfied, mingham, I conSIder, IS wItinn very east reach 
get the dIploma at any tIme ?-If he had passed both of London and Manchester, and thInk, 
satIsfactory exammatlons m all the departments, for the present, the students m BIrmmgham 
that IS to say, m the lecture department and the mIght well be accommodated m one or other of 
laboratory practIce, he would be entItled to Ins those places WIthOut a separate estabhshment m 
dIploma on paesmg the exammatlOn BIrmmgham 

807ll. Any person pamally prppared elsewhere 8087. Would you say the same of South 
could complete rus educatIon WIth you and get a Wales, and the great mImng and metallurgIcal 
dIploma ?-He could. ~istriCts m the north of England i-Yes, I tlnnk 

8073. You have also OCCaSIonal students?- 80 for the present, I beheve for some years to 
Yes, most of my students are occasIOnal studentb .come there WIll be so httle demand for such 

8074 'lhen, what pro'portIon of those receIve educatIon In those dIStrICts that that demand will 
a dIploma annually 1-1 should say fully one~ be amply supphed by the eXIstmg InstItJItIons. 
half 'Would recelve & dlploma, but I speak ouly 8088. The eXIStIng lnBtItJItIons In the metro-
from memory. Eohs, EdInburgh, Manchester, Glasgow, and 

8075. Rather under half would receIve a dl- Dublm?-Yes 
ploma annually, and the remamder would be oc- 8089. Are you not of opmion that the eXIstence 
caslOnal students, IS that so? - The occasIOnal of such InstitutIOns in the great manufactunng 
~tudents may receIVe a dl,Ploma for chemIstry centres would have a tendency to stImulate the de~ 
alone, the propomon receIving theadlploma as mand for chemIcal mstructIon?-I thmk It would, 
.ASSOCIates of the School of Mmes would be much on the whole, Increase the number of stJIdents, If 
less than that. not more than one-fourth or one- we had more lnBtItutIons of tins kind, but I 
fifth should deplore the establIShment of a great.. 

8076. You have & sep&Tate dlploma granted number of such centres of educatIon each oI1tr, 
for chemlstry alone, have you not?-Yes, that IS badly supphed, and With an mcomplete st4Jfl 
given by the College of ChelUlstry, and not by (If professors, and It would be a great waste of 
the School of Mmes. It is rather & testImow power to have & complete staft' of professors for 
of profiCIency than & dIploma the mstructIon of, say, 50 or 100 students. 

8077. It was stated m eVIdence by Dr. Percy Owens' College has been estabhshed 16 or 17 
that he had students attendmg hIS laboratory for years, and at the present moment they have less 
such short penods as one, two, or three months than 200 students, for the first SIX or seven years 
only Is that the case also m your laboratory? the students Wl\re generally below 100 I be
-It is occasIonally, but there are few students heve that Manchester presents probably a more 
who remam less than one entIre year. that IS to favourable ground for a college of that kmd than 
say, Ulne months of actual work the other dlsmcts to wruch you allucl,l1, and yet 

8078. And those, If not also students in the that was the fate of that college, wruch was 
School of Mines, you would call occasIonal estabhshed m 1851. 
students 1-Yes. 8090. But at Manchester IS It not the case that 

8079. You are aware that, apart from the the attendance on the chemIcal laboratory l8 at 
Royal College of ChemIStry, IUstructIon m che- least as large as that In J ermyn-street ?-It IS at 
mIStry is also glven at KIng's College, and at U m- present, m fact larger, If you take the entire 
verslty College, London ?-I am. number of students mto account; but, perhaps, 

8080 Do you conSIder that, so far as the me- not so large If you take the maxunum of the tIme 
tropohs is concerned,those three msb.tutlOnsfully devoted to study. 
pover the ground P-I thInk they are not all full 8091. The attendance at what, after all, Is & 
of students, and in that sense may be sllld to mere provmCIal instItution, IS greater than that 
cover the_ground. at a college which denves its pupus, not oull: 

8081. Then, In other pomons of the kmgdom. from the provInces,.but also from the very large 
there 18 a. laboratory and a. course of mstructIon population of the metropohs ?-Yes, the number 
in chemIstry atEdlUbur~h andGlasgow1-Yes. of students &ttendmg IS cert<WIly greater, but 

8082 .ADd also at Manchester P~ Yes. inasmuch as the laboratory there can only accom-
8083. And also now In Dubhn P-Yes. modate 40 students, I presume there IS not & 
8084. And I beheve at some of the Queen's larger number of students actually workme: there 

Colleges 1U Ireland P-At W three of the Queen's &t one and the same tune than In the College of 
Colleges. ChemIStry here. The two laboratorles have about 

8085 Do you cOUSlder that that provision the same capacIty, and they are both fulI. 
bemg made there, IS any OCC8.S1on for the es~ 8092. Do you tlnnk it pOSSIble that such insti
bhshment of schools of chemIStry In other parts tutIons as the Royal College of ChemIStry, or m 
of the Utllted KIngdom, I am speakmg now of fact any poIytechmc school. could be seJ.f-sup
the hIgher study of chemIstry?-I thmJ[. for the portmg?-You could not make such mstItub.oDS 
present, those schools now eXlStmg are qUlte self-supportmg; you would reqmre to have very 
sufficient to meet the demands of the students. ~h fees; now the very ImpoS1tIon of those high 
As the demand for thIS kmd of educatIon!D- fees would exclude a. large number of students, 
creases no doubt other oentres of study would who would otherwise come; wlnIe attemptIng to 
be deSlrabie, but at present 1 beheve those now" raISe the neceeeary :revenue, you would cut 01£ a 
established will be &lDply suffiCIent, and could be number of students, and defeat your object to 

0.72. 3 E 3 that 
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Dr E that extent. We can Judge from the very SUI)- ought to he one Buch tutor or 888istant who mould 
Franl<1antl, cessful schools of a 8l1Dllar kJDd on the contInent; devote the whole of Ius tune to theU' mBtrueuoll 

p a.8. takmg, for example, the Polytechmo School at dnrmg the day 
-- Zunch, there the revenue m the year 181f1, from 8104. Then for the present the tntonsl stall' 

3 July 1868. etudents' fees, and in fact theu revenue beyond wonId be suffiCIent In your case?-Yes, for the 
endowments, was 38,500 france, whUe the State 40 stndents; but I thmk that the BId, both at 
and town subSldL:!VaB 269,500 fra.nce, all of tIus professors and tutors, not only In the School of 
bemg absorbed m.~ expenses of the year Mmes, but in most of the other edncauonal in. 

8093. But the fees and expenseeofthe students sututlons m tIus country, 18 lamentably deficient. 
at Zunch a.re exceptionally low, are they not?- When I compare thIS staft' of professors and 
¥ es, they a.re much lower than our EnglIsh scale tutors WIth the staff' of foreIgn colleges and poly. 
of fees, but 80 are the endowments of professors, techmc schools, for instance, I find, that the 
and all expenses. D1lmber here 18 very small indeed. The numbers 

8094. Are you acquainted With the Ecole C.",. of profell8Ors and teachers m the vanous poly
Irale in 'Pans ?-I know very httle oflt, I have techmc schools on the contlnent are as follow: 
VlSlted it once or tWice, but I do not know It so In the PolytechnIC School at Zunch, 60; at 
well as the schools m Germany and SWItzer! Ca.rlsruhe, 47; at Stuttgardt, 33; at Dresden. 
land. 28; at BerlIn, 22; at Hanover, 24, and at 

8095. Are you not aware tha.t that institution- ~enna, 57. In the behool ofMmea there are eight 
in Pans. wmeh yoo would descnbe as of a rugb professors and four teachers Iu Owens' College 
character, IB self.snppornng 1-1 was not aware there are eIght professors a.nd moe teachers. 
efthat. 8105. Is that number for sCIence alone in 

8096-1. Whatm your own case ,ethe mode of Owens' College1-No, It IB the total stajf for all 
remnneratlon ?-It 18 partly from salanes, but the branches of instruction. In the Zunch 
cruelly from the fees of the students, certain Polytechmo School the 60 profellllCrs and 
expenses bemg pmd by the Government, m the teachers are wVlded in th1B way' 38 professors. 
first place, the school is rent free; m the next 17 pnvate tutors, and five other assistants, mo.k. 
place gas a.nd fuel are found, the BOlD of 60 I. mg up the 60. 
a-year IS allowed for lecture illustrations; 1001. 8106 Are the young men who attend your 
&-year 18 allowed for a chemIcal 8S81stant. college cmelly sons Or rela.tlves of manufacturers6 

•• 8098. W onId you 88.y that 11; wonId be J>08Blble and are they persons who propose to become 
,to. the case of a higher school of chemistry, to managers or aBBlBtants in chemIcal works, apart "'tam competent teachers, If the pa.yment to from a.ny mvestJ.nent of ea.Pltai m those works? 
them were to conSlBt solely of fees and payment -MI students are derived from various sonrce.; 
on resnlts?-Iu the case of cbelDlstry, I think it but should 88.y tha.t the maJonty certamly are 
~ht be so, but I quesuon whether It 'WonId be 6lther sons or reIa.tlves of manufacturers, who 
so m almost any other branch of sclenoe. have a wstmct object m sendmg for them 

8099 Would lOU thmk It d68l1'8.ble m the case chemIcal mstroctJ.on m conneotion wIth Wff'erent 
of chemistry 1- shonld think ~t deBl!l'8.ble m the branches of manufacture. It is remarkable that 
case of any snbJect of mstrncmon, to make the brewers are wstmgwshed by the la.rge number 
pa.yment as far as poB81ble dependent npon the of men tha.t they send up to the College of Che
fees of the students, and to supplement that by .. Dllstry for SCleotJ.fio mstroctlon. There is no 
sala.ry w¥ would bear the i!I1lallest po8Blble other branch of chelDlcal manufacture that wUl 
proportlon to the emoluments from fees, OOIl8ll!'> at all compare With brewmg m tIus respect. 
tent With gtving the profell8Or a wffilllent mcome 8107. Are those the rela.tlves of London 
I1ltogether. brewers 7-They are Burton brewers. almost 

8100. But If the Government were prepared exclUSIvely. 
to contnbute m some way to the emoluments of 8108. But 88I!nming a young man not to be 
the professors, would you think that the services the eon or reIauve of a chelDleal manufacturer. 
of a man of mgh attamments wonId be best has he a good chance of' profitahle employment 
secured by papnent on resnlt&, or by a fixed m chemical works of any descnptlon, mcludmg 
contnbutJ.on, I am speakmg of chemIstry more brewmg, on lea.vmg your la.boratory?-I tlunJi; 
especially?-I 1lh0nId say the best mode of doing he bas, if he oan afford to wrut, bnt it is a very 
that would be by a fixed contribntlon or saJari, uncertam future for hlID to look forward to. Ife 
and by gIvmg him BIther the whole, or very nearly may have to wrut two or three years after iinislung 
the whole, of the fees of thellpnpIls, wmch would hlB stowes. 
really be .. payment on results, becanse pnpIls 8109. Even If he were prepared to enter at .. 
would not come If the professor were mefficlent. small sl1la.ry 1-Even if he were prepared to 

8101 The sa.1a.rymlght be small ?-The sa.1a.ry enter at a small salary. But on the other band, 
nnght be oompara.tlvely sma.ll. • there are frequent openmgs, and several in sue-

8102. Yon have had the eVldence of Professor oeB8lon preeenting themselves for JDOng men 
Huxley, With regard to tutonal teacbJng?-Yea, who haVe chstmgnished themselves lB the study 
1 have. of cheDl.l8try and phy8lC8, WIth very fa.U' emoln-

8103. W oold you coDSIder that, m the case of menta. It 18 no uncommon thing for a student 
the Royal College of Chetmstry, any great ad- soon after leaving the College of Chemistry to 
vantage would be denved from an increase or obtsul 2001. to 3001. a-year at once in some 
your 8taft' in that Wrecuoo "-I think it would; chemical manufactory or brewery, and to have 
there are now in the laboratory, constantly em- Ius sa.1a.ry increased up to 500 1. 
ployed, two tutors of that descnptwn, IIDd one in 81l0. Have you bad instances of young men 
connection WIth the lectures. who does not at- refusmg low aalanes?-l have known eases of 
tend in the la.boratory.1!O that in the Royal Col- yonng men refwnng 1501. .. year. 
lege of ChellllStry there a.re three tutors at pre.< 8111. Were they men or exceptional ability" 
sent employed onder my dueetJ.on. I CODlIlder • -By no means. 
that fol' every 20 students m the laboratory there 8112. They thought that the law or supply 

imd 
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and demand entItled them to more than 1501. .. likely to prove successful?-I thmk It 18 as a Dr E. 
and that they would be sure to get It by WIUtJ.ng supplement to subsequent payment on results of Frankland, 
a httle ?-They thmk u they go mto a chemical teachmg, which perhaps after all ought to be ••• 
manufactory they ought to receive a good salal')". made thll mam mducement for them. 
A man who would be very well content to work 8119. Now, WIth regard to that payment on 3 July 1868 
in a laboratory to pursue his SCIentIfic swwes results, you are aware, no doubt, that there 18 

fnrtherfor aaalary 0180 1. or 1001., tlunkshe ought a great deiiClency of teachers m SClence schools? 
not to re~elve less than 2001. a-year when hl8 - Yes, I beheve so. " 
work benefits pecunlanly to a great extent hl8 8120. And that m order to meet that defiCiency, 
employer the Government now gIves payment upon results 

811J. Now when persons come to you, as I 1;0 teachers who have not passed ilie teachers' ex
beheve 18 the case m some Instance, mtendmg to ammatlOn, but have SImply taken a first or second 
become teachers, do you put them through any grade as puplls ?-Yes 
speCIal course of trlUnlng? - No, we have no 8121. What 18 your opmlOn of that recom~ 
speCIal course of trlUnlng o.t present, but I thmk mendatIon 1-1 should net hke to express an 
it would be desIro.ble to ho.ve such a course of adverse opWlon, because It 18 obVIOUsly a matter 
tr8.W1U~ In connectIon wlili tbe School of Mlnp8, 0," momentary convemence only, It would be 
or o.ny .Illstltubon wbere ilie hIgher edncatIon 18 very undeSirable tho.t tins SCIentIfic InstructIon 
given; any man paasmg tlIrough a. regular course\- ahould be stopped for ilie wo.nt of teachers al~ 
does get some mstructIon m teaching, because he gether, I would prefer rather ilio.t It should be 
sees the mode of lDStructIon, and, u he 1& an carrIed on With compo.ratIvely lufenor teachers 
observant man, he will benefit by It, but there 8122 Would not you be &£r&d that the at
mIght, vnili o.dvantage, be a special course tempt to carry It on WIth wenor teachers would 
adapted to the reqUIrements of tbose who mtend be hable to lead to dIscouragement on the part of 
to devote iliemselves to teaching afterwards. those taught ?-No doubt that would be one of 

8114 Would you conSIder It deSIrable that the effects, but stlll, takmg that eVIl mto COllr 

teachers should be attracted to such a college as smeratIon, 1 think the advantage of awakenmg a 
the College of ChemIStry 1-1 thmk It.is very de- demre. for SCIence teaching In ilie country would 
SIrable. 1 found this opmlOn on what I have more than overbiUance It. 
observed m the mass of ilie eXamlUatIon papers 8123. In what way would that qUIcken the 
of ilie SOlence and.Art Department whIch have desIre for SCIence teachIng ?-1 thmk by bnngIDg 
just passed tlIrough my hands 1 mean ilioso the boys and workmen mto contact With SClentIfio' 
papers that came from pnmary schools. 1 found teachmg at all, whIch has hItherto been qUItdo". 
that the papers went very much In groups With exceptIonal, there would be a consIderabLe gam. 
:\'egard to ment. 1 am perfectly Ignorant where 8124. That there will now be a greater 
they come from, but iliey had been placed m numbef of persons who would offer to tea.ch than 
heaps, and consequently the papers of the pupIls iliere would othel'Wlse have been t-Yes. 
of one school must generally come to~ether. I 8125. You have saId that you conSIder the 
have notIced a very great dIScrepancy WIth regard present schools suffiCIent, or about BuffiCIent, for 
to the knowledge of those groups of stI1dents. the sup\?ly of the actual demand for mstructIon 
Thus I came sometimes upon a batch of po.pera m chemIStry ?-That 18 my ImpreSSIon, JudgIng 
where they were all bad; then, agam, on 20 or from the number attendmg those schools at the 
30 that were all good, With perhaps not more present time. 'lI' 
than two or tlIree exceptions. 8126 Do you coUSlder that that 18 at all ... 

8115. Do you o.ttrl1iute that to the want of healthy Iltate of tlnngs, the fact of the demand 
knowledge, or to the want of the power of ImPs,rt..: bemg 80 small ?-No, that is the most melanr 
ing knowledge on the part of the teacher?-I choly part of the whole matter, you may con.
attrIbute It to the one or the other. bnt m all pr~ tnve the best pOSSIble mstIwtlOns for ImpartIng 
babilit;r It IS partly owmg to both. 1 also noticed 'mstructIon In SCIence, but 1£ nobody, or only a 
a CIrcumstance wruch has been already mentIoned few come to avlUl themselves of It, lOur labour 
by Professor Huxley i iliat 18 to say, the great 18 m vam. 1 feel that the growth 0 th18 deSIre 
dependency which teachers seem to place on must be somewho.t slow, and hence It IS that I 
books m teachmg. There are certam errors say the mstIWtIons now eXistIng would probably 
which may be called stock mIStakes m chemical. be qUIte suffiment u they were amphfied m the 
manuals, which are found everywhere In iliese direction of technIcal and SCIentIfic instructIon. 
papera, shOWIng that the teachers have depended 8127 If that deslile could be qUIckened, and 
Qn books, o.nd that 18 a lUlSCwevous tlnng. as a consequence greater efforts made aJ~o to 100-

8116. How would you attract teachers to the part mstructIon, do you tlnnk the country would 
:Mlnmg School or the College of ChemIStry ?-I be benefited m a matenal sense 1-1 do moat 
thInk a lar~e number of exhib,tIons ought to be undoubtedly. 1 CBnllot conceIve that It would 
placed at tlle wsposal of such men. and the pre- be poSSIble for UB to m&lntam our pOSItiOn as a 
sent system of payment cn results must In Itself manufacturmg country unless aomethmg of the 
afford a powerful attractIon to teachers to quahfy kmd m a very marked degree takes plac~ and 
!hemselves thoroughly for impartIng lDStructIon that before long. 
m SCIence, espeCIally U the standard at the 8128. That 18 to say, that apart from anJl 
exammatIon9 be gradually l'&ISed. moral or general coll8lderatIons, you thmk that 
, 8117, Do you cOUSlder that the M"mutes1SBUed ]A a mere econOmIcal pomt of vIew,matrnctIon III 
m December last, offenng scholarshIps of 25l., your speCIal branch should be more generally 
supplementary to 251. contributed from the dIffused ?-Yes; we know that the two great che
chftereut localities, would be hkely to mduoe pea- mIcalmventIons of th1S country durmg the last 20 
pie to pursue a course of mstructIon m sucli in- years have been made by men who have beel) 
StItUtIODS 1-1 tInnk such a step is calculated to specially tramed III cheDUlltry. I mean the In~ 
produce that effect. 'ventIon of the manufactIIre of paraffin from coal 

81I8~ You tlunk that that particular mode is made by Mr. Young. whQ was tramed m ilia 
0./2. 3 E 4 laboratory 
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Dr. E laboratory of ProfeBSdt Graham, the present Mae- ~try precedmg the applIcation of those prin.' 
Franklantl, ter of the Mint; and secondly, the Inventlon of Clpfesf-Yes, certamly. 

P.R I. the manufacture of the aniline colours from coal 8134. That general knowledge being granted,' 
-- tar; thiS mventlon was made In the first place can you state how far you would carry their 

3 July 1868. by Mr Perk1O, who was a traIned student in apphcatlon in the laboratory as dlstlnguished 
the College of ChemIStry. Those are the only from the manufactory, takIng, as an 1Ostance, 
two great chemical Inventlons which have been breWing, or refinmg In the manufacture of sugar P 
made m this cWntry durmg the ,Past 20 years, -1 shonld not attempt to teach the practice of 
and they have very reatly mcreased the any art or trade in either a laboratory or else· 
manuiactunng mcome 0 the country. They where, m connection with such a college, hut I 
have started two most Important branches of should gIve specIal courses of InstructIOn upon 
industry, wruch have already attamed to those partlcular branches of science whIch bear 
colossal proportlons. I have recently had upon the techDical pursUIts of students after. 
oCCllSlon to go through a large number of wards In the case of brewers, for instance, it 
chemical manufactones m Lancashlre, which would be very deSirable to develope, In the In· 
I had not vmted for the past 11 years, and structlon of those men, what has been discovered 
I was very much struck to find that the processts With regard to fermentation, the con<htlons under 
which were ill use at that time were sull em- wruch It takes place, and the modifications wluch' 
ployed, and in exactly the same form. That, 1& ""it undergoes from Vll1'IOUS causes, tbmgs wruch 
fact, those branches of manufacture had stood would be almost useless to general students, or, 
almostabsolutely still, the only new mventlon that at all events, would lead to too much detaIl In' 
I found was begmnmg to be used was one for the general mstrucnon in SCience, but which would 
recovery of sulphur from masses of alkall waste. be Invaluable to men who were gomg Into that 
ThiS mventlon, wruch IS unportant both in eco- partIcular trade Those are the directions lD 

nomic and saDltary respects, was made by a young wruch apphed science would be most valuable to 
GermanchelDlst, trlllned 10 thePolytechrucSchool technlealstudents 
of Cassell beheve, but at all events, havmg re- 8135. And ill the case of an instltntion sf
celVed a sclentIiic trammg In Germany. There- fordmg InstructIOn m engmeermg as well as 
fore, I tIunk that SCience trlllrung Imparted to chem18try and other departments of SCIence, 
those who are lIkely to become managers of che- would you, to a person mtendmg to become 
weal works, or propnetors of those chemical a brewer, gIve any general course in brew
works, is of the very hIghest Importance to the mg, which should mcIude both the mechanICS 

, 'natIon. and chelDlstry of brewmg ?-I should scarcely 
8129. If you were told that we, being a nch thmk that It would be desirable to go mto the 

natIon, can purchase the Inventlons of foreigners, actual practlce of the manufacture; that would be 
what answer should you make to that?-I do very much more quickly and effiCIently learned 
not tIunk that purchased InventIons can, as a ill a brewery, to which I should ,Presume tho 
rule, be eft'ectlvely cart'led out in a manufactory student would go on completing his mstructlon' 
where the manager IS not himself a well-trained m the college. 
man, capable of mtroducmg a new branch of 8136 Supposing there were 10 or 12 dlft'erent 
mnnufacture, and, consequently, that the mere systems of machmery as apphed to brewmg, 
bUJ'lng of atatent right Will not take the 'place would you not conSider It deBlrable that m the 
eft'ectIve),y 0 the InventIve SpInt m propnetors PolytechnIC School the pupu should be madll' 
or managers of chemical works acqullJnted With those different systems?-Yes. 

8130. That is to say, a sClenttfio invention 8137. And perhaps also WIth those systems 
must be SCientifically apphed ?-A scienidic m- ~IlIch have turned out to be faIlures 1-1 should 
ventIon must be sclentlfically applIed, or else it consider It rughly desITable; m fact, any know· 
'WIll be almost certaIn to fau' at all events, com- ledge which can be unparted With greater eft'ect 
mermally It IS well known that one of the' ill lecture rooms than In manufactones ought to 
-great obstacles to succe88ful mventlon on the be 80 ImJlarted. 
-part of men of BClence who are outside manu- 8138. Do the pupils who enter your college 
.factures, consIsts m the ImpOSSibility of getting generally come well prepared 1-The rule 18 qUlte 
-thelr processes flllrly carried out m the chemical the reverse; they come almost totally unpre
'Ulanufactones. If they themselves turn manu- pared 
facturers there IS little difficulty; but, at pre. 8139. That 18 to say they are unacquainted 
sent, there are no pomts oi contact between the With the elements of SCIence ?-Yes, they are 
purely SCientIfic man and the purely mechanical qUIte unacqurunted With the elements of IClence, 
workman m the manufactory. and With the modes of thought, I mIght almost. 

8131. Are there no attempts at inventlon in say, wruch are necessary in begmnmg the study 
the chemical manufactones of tIus oountry '- of sCIence. 
There are many attempts, but they ~enerally 8140. But as a rule, commg to you at 16 or 17 
turn out f'mlures; so much 80, that if a new years of age, bas thea general educatIon been 
patent 18 taken out nohody belIeves m It; and tolerably good ?-Generally as to clasBlC8, and In 
WIth reason, because the probability 18 that It is a few cases mathematlcs, It 18 tolerable, but the 
worthless. " cases where It 18 good are rare. 

8132. Many of those attempts are prosecuted 8141. You would descnbe It as barely tolerable, 
in the teeth of scienttfic prmCiples, are they not? even In a lIterary {l"'nt of Vlew 1-Yes ; even ';0 a 
-There 18 a great waste of thought and a great hterary pomt of VIew there 18 great room for un
waste of tIme m th18 country m that dlrootlon. provement. 
Many people, who are not Without ability, set 8142 Have you coDBldered the questwn of the 
themselves to solve a problem wruch 18 obVIonsIy fUSIon of the vanous SCI,entlfic school. lD the me
imposswle under the conditlons. tropohs wruch are supported by the Government? 

81301. Do yon inBlBt upon the necessity of tf - Yes, I have; and I think BUCh a fusion would 
~eral knowledge of the principles of chem- be productive of very considerable advantage; it 

would 
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would not only give to the umted insututlOn a were not in a poslnon to be able to pay the whole Dr E 
more complete staff of profcssora, but It would expense of the teo.chlU~ they reqUired ?-If in F7"UlIllmId, 
enable the students to pursue theIr studIes that expense IS to be mCluded the .alanes of the 11 R s. 
wIth les8 loss ot time, for the present students officers necessarIly attached to such an estabhsh-
of the college of chenustry have to go about a ment, and the rent, and wear and teal" of bmld- 3 July 1868. 
mile to the Musewn of PractIcal Geology In lng, and apparatus, I do not thmk fees based on 
J ermyn-street to hear lectures on phYSICS and such requll ements wonld be sufficiently low to 
on othe,. branches of sCIence; that 18 a eODSldera- attract students m suffiCIent El'uantlty to gIve a 
ble loss of tIme. It would be much better If revenue capable of meetIng these expenses, be-
theIr mstrucnon could a.ll be nnparted In one cause If you Increase your fees you necessanly 
buildIng But the other pomt, namely, the dllD1IDsh the number of students. 
estabhehment of a more complete staff of pro- 8150 Then, admIttIng that such IS the pecu
fessors would be the m",n advantage that would Diary pOSItIOn of those students, do you not think 
be gamed b'y thIS fUSIon. It 18 out of the questIon to expect that they would 

8143. WIth regard to thp classes m connectIon mcur the addItIonal expense of gomg from Btr
WIth the SCIence and Art DepartInent, you have mingham eIther to Manchester or London to get 
pomted out some of theIr defiCIenculs, but would 4ihe SCIentIfic educatIon ?-N 0 doubt that would 
you say that on the whoie those classes have be a drawback, inasmuch as theIr hvmg away 
exerCised a deCidedly benefiCIal Influence on thII. from home would be an addItIonal expense. 
SCIentIfic instructIon of the country? - There 8151. Do you notthmk the Ulere fact that the 
cannot be 1\ doubt about It j a lar~e number of BIrmlngham people do not come m large numbers 
men have lSBued from the School of Mmes, who eIther to London or Manchester, 18 no eVIdence 
have proceeded to dtll'erent parts of the country, of there bemg a defiCiency of deme for tins 
and who have formed centres around whIch a teacbmg?-I Should not take that as conclUSIve 
good deal of collateral sCIence lias subsequently eVIdence, although I may remark that we have 
been developed. many men commg up to London from greater 

8144 I am speakmg more espeCIally of the dIstances than BIrmIngham, from Burton, for in
I'rOvmCIal classes 1n connectIon Wlth sClence?- stance, and even out of Lancaslnre, and they 
Certamly,1 thmk the eVIdence afforded m the come to London from places stIll further than 
exammatJon whIch IS now J uet passed, shows that that. ' 
a great deal of usefnl lnstructJon 18 gIven 1D 8152 And some have also come from Blrming-
those proVIDCIal classes. ham?-Probably 

8145. Is It the case, that in 'addItion to the 8153. Have you notIced any defiCIency with 
number of pupils havmg mcreased, the answers regard to Bmnmgham m that respect 1-1 should 
gIven by those pupils 1D the mass show a gradual say that I have I can ouly ciill to mmd one 
progres9 ?-Unfortunately I camJot answer that student of mme who came from BIrWmgham 
questlon, masmuch I1S 1 have only been exammer or the ImmedIate neighbourhood, he came from 
durmg tbe present yeln", but I may say that a Oldbury. I am speakmg flom memory and may 
very conSIderable number of the papers sent by be domg an lnJusflce, but I thmk BIrWmgham 16 
those students 1D chemIstry are very credItably a httle behmd hand 1U the desIre for SCIence m
worked mdeed, and consldenng the amount of structIon 
lDstrucnon that they can pOSSibly have had, 1 8154. Do you know the Blrmmgham MIdland 
confess ther, rather surprIsed me. • InstItute ?-Yes, I know a httle of It 

8146 That amonnt of mstrucnon bemg 8155. Are you aware that we have a very good 
necessaruy small?-The amount of lDstruc~n laborOillry there?-1 am not aware of it. 
must have been necessarIly small. 8156 You are not aware that the number of 

8147. Mr DIzon] I understood. you to say students has been Increasmg to such a degree 
that you thought It would be InadVIsable to that we are unable to accommodare the apph
e.tabheh any sCIence college m B=ghnm, ort cants ?-I was not aware that they had been m
the ground that iliere IS not 8Ufficlent demand creasmg to that extent. 
yet for the teachm~ of such a college, and that 8157 You are, perhaps, not aware also, that 
until there is, the BIrmmgham people had better among the teachers there IE a bachelor of SCIence, 
go eIther to London or Manchester?-Yes, iliat Mr Woodward?-Yes, 1 know Nr Woodward. 
was the ground upon whIch I gave that opmlon. 8158 He 18 a sCIence teacher of con81derable 
I would not lOSISt upon It strongly; but shll It repute ?-Yes 1 I should say he 18 a very effiCIent 
would very Boon be seen whether ~ele was hkely mill!. 
to be such a demand m Bmnmgham as would 8159 And we have several teachers of SCIence 
req,UIre such an mstItuuon. At present 1 do not in varIOUS schools in, Bll'lDlngham, some of whom 
thInk thele 18 such a demand for an mstItuhon of have been taught at the mstItute, and one_ of 
that kmd, as would JustIfy the expendIture of whom at least has completed h18 educanon at 
that amount of money" hlch It would reqUIre to the School of MIDes, Mr Bull?ltt 1-1 was not 
estabhsh an effiCIent college there. There 1jJ a aware of the extent to winch SCIence InstructIon 
very good college lU Manchester, and there are is carrIed m BIrmmgham. The MIdland InstItute 
tlle various schoole m London. I thmk those for I always regarded as an mstItunon somewhat 
the present would suffice for the wants of Blr. resembhng tlie Royal InstItutIon here, where leo
mmgham. Blrmmgham IS a most nnportant tures were given rather to adults than to young 
centre for a future college, and sooner or Inter students.' _ 
there must be oue. estabh$hed thl're. but for 8160 Then, assummg that there is the desire 
the present, l.t 18 not absolutely necessary. whIch I have a.lluded to in BIrmingham for 

8148 You IlI\,ld. I thmk, that those colleges. sClentifio teaclung, you ~ould consIder the tinIe 
even In L<>ndon lind .Manchester, could not be had come when an lDStItutIon or colle;;e for 
expected to he self.supportIng ?-I thmk they scrence teo.chmg IDlght be deSll'able ?-lIlost un
could not., ,. doubtedly. my sole obJect m Wlshmg to hunt 

8149. 011 tlu~ ground that the. students there. the nwnber of those instItutIons 18 that they may 
072. 3 F not 



Dr.E 
F-.kr-J, 

.r .... 

s Jur,. 1868 

CaptaIU 
D_llg 

410 llllH1TES OF EVIDBNCB :UXEN BBl'OEIl TO 

not be mefliment on acoount of the want of sup
port. To be ca.rned out eflimently, and to be of 
real serVlce, they would be most expeoSlve mstl
tutlops I therefore I should not hke te see 8G 
many of them started, m the first instance, nor 
many more than the present mstltutlon subsiwsed 
for that purpose. 

8161. Mr. Lowther.] On the continent, in 
SWltzerlaud and Germany, there are a very large 
number of teaohers in ~roportJ.on te those that 
are to be found m such lDStltuUOns In England 1 
-Yes 

8162 DldioU ever see them engaged m teach
ing 7-Yes I spent more than two years m Get'
many, not In a polytechDm school, but in three 
of the German umvers1tles, but I have also 
'VIsited the polytechmc schools. and seen the. 
teaclnng lD them 

8163. Did '7,ou approve of the style of teach
mg ?-I cons1dered that It was very good. 

8164. Do you thmk that their mode of teach
ing reqUIres more professols and teaehers tham 
our mode of teachmg, eould the wark have been 
done by fewe:r people?-Not so efficiently. it 
lIIay be that they could do thll work WIth a Ieee 
:Bumber, but from what I know of the work of 
l1l&Dy of those mdlVldual teachei'S 1& Zunch, I do 
not thmk there are too many teachers. 

8165. In. Germany they work very slowly, do 
they not ~-My own remembrance 1S chiefly of 
Frofeasor Bunsen's class ill Marburg. Professor 
Bunsen's dutles were of tins lund. he used to 
gIve lectures from seven to e1ght 1Il the mommg 
on some chemIcal subject, say, orgamc chelDlBtry l 
then he had a lnboratory class from 10 to five. I 
tlnnk he was generillypresent Inmself nearly the 
whole of the day. In Ildwt10n to that on Saturday, 
or at all events once a week, he gave II pubhc lec
ture open to all wIthout fees, upon some BubJoot 
of general lnterest connected With chemistry I 
now th18 rather heavy work 

8166. I thruk you Said that III V1Bltmg chtmIcal 
works, you found that there were ilie same pro
(Jesses used now which had been used 11 years 
ago Have you ever VH!1ted any foreign Chem1Cal 
works, and from what you have seen, ao you 
thmk they have made much more advance than 
we have 1-1 llave seen very httle of foreign 
chelDlcal works; but as far as I could Jud~e from 
the thmgs exlnbited at the Pans Exlubition last 
lear, they have made more advance than we have 
In chemical mnntlOns. The recovery of sul
phur lIlventlon, of which I have .spoken, was 
exlnblted m Pans last year, and It struck me 
as very llDportant. there were other llDpl'OVe-

ments in extracting the potash and salts from the 
reSIdues of the manufacture of chloride of sowum. 

8167. Were they invented by forelgners?
They were. 

8168. Lord Freder.cA Cal1flldisil.] I thmk YOll 
stated that for some years you have had 118 many 
students III your laboratory 88 it could hold P
Yes. 

8169 If you had increased accommodatlon, do 
you thInk you would have an inoreased number 
of students ?-I do. 

8170 Do you think It would be advantageoUi 
to increase the accommodatloD there rather thu 
to have more schools or colleges? -Yes, I t1nnk 
It would be )Duch 100re desirable to have them 
under one roof, and the expense would be )Duch 
less, the supervl8lon would be )Dore eifuotIve, ud 
the mode of mstructlQll, would be more convenient. 
• 8171. How many pupils In II class do you 
.tlnnk one person eould conduct?-I should tlllnk 
that 100 or 120 In one bwlchng could be taught 
by one professor, aided by a eompetent staff of 
8J!81stants 

8112. You might have had lIB manyatudents 
as that m your Class If you had the neoessary 
accommodatlon ?-Yes, so far as efliGleDhnstruc
tIOD 18 conoerned. 

8173. YQU also recommended that, in order tG 
supply proper teachers for SCIence, there should 
be certaIn exhlbltlons, but would they be for 
those who solely devoted themselves to teacbmg, 
or would they be open 7-1 thmk 1t m1ght IJe 
well t@ have speCial exh1bitlons to encourage 
mea to tram themselves for teaohmg; for that 
)S a thmg winch IS very much In abe1.aDce. It 
seema to be thought that anyone will do for a 
teacher. 

8174. Practically you.thmk you would confine 
It to those who would become teachers?-Yes; 
if there were a special course of IIIstructIon for 
teachers, I should make the holchng of the exh,.. 
bltlon depend upon their attendance upon tine 
coutee, and passmg an exanunatlon at the eDd 
of it, either ill the first cl8J!8 or the second. 

8175. Yoa would recommend h1mng separate 
cmu-ses for instructlng teachers 1-Yea, I tlunk 
80, at all events m cheIDlStry. 

8176. Would It be pomble at present to get a 
&uflic1ently numerous class to 6stabhsh Buch a 
ecorse ?-There are no mwcatlODS of that at thJI 
moment. In that het wh1ch I handed ill there 18 
one man out of 38 who is destlned to be a teacher. 

8177. Clw.,rman.l Is there anythmg further 
that you would WIsh to stato to the OOmIDittee 
en :these enbjeots?-No. 

CaptaIn DONNELLY, recalled, and further Exammed. 

8118 Cha,rman] Is there anything further hty, but that a dIfliculty would anse in linwng 
wmch you w18h to state to the Comm1ttee?- persons prepared to devote thea time to the 
Yos. Mr. Bazley before he left wished me to orgamsatlon of IlUch a school; would there be 
hand in a letter from Mr Wheeler, who 18 a anything to prevent some officer of the dep.art
science teacher, and winch Mr. Bazley thmks of ment from spendJ.ne: twe or three months III ... 
interest. (See Appendu: ) j;!ven locality 10 araer to orgamee such a school, 
, 8179 You al'e acqua.mted I believe WIth the if there were suffiment hope of its recel'ving 100al 
()PeseratlOns of the Muimg School of Cornwall?- support 7-1 should eay that if the orgamsmg 
y, teacher of the department went down, imd ex-

8180 It bas been stated in evidence before plamed at one or two public meetings what the 
this ComIUittee, that the estabhshment of a snni1ar aystem of the department was, and then left the 
school among the miners of Northumberland and people m the loealtty to work it out, they would 
Durham woUld be exceechngly demable. and it find no great dUlieulty.in doing it; and if they 
is thought that some of the ronds tmght be eon- ·afterwards WIShed to Iiave more adviee and fI8Sl8-

tributed, and the bnilchngs provided, IJy the looa- • tance from the department, the organising master 
would 
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would go dowIi agliln, but I dd l10t tlnnk it womd 
be of any use fot hun to be in the place fur so 
long a time a6 two or three mdl:lths. 

8181 But the department hall no rule ",hieh 
should prevent hun g>.vmg a. suffieleni amount of 
tIme a.n.d attentJ.on to the demands of a given 
localIty l'-N 0 I the loca.hty can of cOU1'$e retam 
Ius semces as' long all they hke by paytng for 
them. 

8182 lIIr' Ac1tmd.] IIavey'olll'eason to ifunk 
that the practlce adopted by JIlur department of 
sendmg seleetlons from your mnse1lll1 hal! been 
benefiCIal ?-Certa.inln in f8.llt It IS eontE'nlJllated 
as fat> as the mlisenm afFordEI opportu111tiel!, to 
send out insttuctlve models in sCIence, such as 

the Darmstadt models, and other mechanical (Jsptmn 
models. DonnJrg. 

8183. Have you reason to belIeve that the --
'sending out of those models to the large ""ancul. 3 July 1868. 
tural sOCIety in the west oC England has pro-
moted knowledge of the advantages on-ered by 
your department?-Yes, at several meetmgs 
they have had the ua(\ "Of' the food. and anImM 
product collections of' the department, and I be-
lieve they have been very lnghly apprecIated. 
The department has reeeived thanks for them. 

8184 Yon tlunk that that prilCtIce hIlS tended 
'to make your department better known and more 
hlghly esttm&ted in pubhc 0p"Ulon?-Yes, cer
taInly 

Mr. JO:lN CHAlIU:S Bt1ClCl\[A8~El1, caned In; and Exammed. 

8185. Cllairman.l You are the Organising 8192 But how would you bnng the fact 01 a Mr J. C. 
Officer,l beheve, of the l)eplUiment of SCleooe man bemg a gOtld teacher to the knowledge of Buclrmalter. 
and Art 1-I am the department? - Almost all the classes are 

8186. Rave you made yourself BCqlllUnted 'vllIlted ()Jlce a"1'en1', and there IS generally some 
with the evIdence which has been gIven bef'ore p1'eIimIDary srrangement before the starting' of 
tIus Comm.ttee, and IS there anythmg which a class, and It seems to me that a man mIght 
you yourself wish to ada: before tIuB Committee? go on teaeb_mg! but, before the e:raDllnation of' 
-1 have not had all opportunity III following lu8"puptls, theT8 should be an OppOrtUll1ty aft'orded 
very closely the eVIdence wluch has been &f judgmg of hIS teaclnng power ThIS 18 nol), 
gIven, 1 have heard the eVIdence ~ven. to-~'!,Y, only fan-to the teacher, bUf the pupIls 
and I also heard the eVIdence gIven bJr ,,Mr. 8193 But by whom should. the Judgment be 
Chance. formed ?-1 cannot say by whom, but I thmI<'it 

8187. Will ~ou state what are th.e duties of' destrable. I know tham, 'With. the COllllIllttee 
your office ?-l'he ,(Juties or my office are to ex- .of <:ounml on EdueatIon It IS, always made an 
pla.m the general arrangements of the devartInellt, jndtspensable eonrutJ.o'& that a cemfied teacher 
and to render what ass18tance and adVIce r em Bho~ really luIow Bomethmg .,f /;he art of 
'IVlth regard to the formatIOn o£ classes f'or teaqh- teaelnng. 
ing elementary; science. "8194. You, would ha'lfe an 11ISpectJ.OG of claases 

8188. In the course of your visIts to the dif- for the purpose "Of ascertaming whether a. man 
f'erent localItIes, have any POInts suggested them- was a competent teacher?-Th&t 1& one of the 
8el ves to your attention w Mch would tend to In- t1ungJl thltt should be done~ and to my mmd one 
creBBe tile efficiency and number of' those classes P of' much Importance. 
-I tlunk we ought, if' pOSSIble, to gIve more 8195. Do you knO'l'l' BIt '" i'aot that from the 
attentlOu to the teachmg power of those engaged want of' teaclnng pOWler on the part of 1l1strocWrs. 
In glvmg InatructJ.on. for It is not always the classes have been gIven up, and that It hIlS Ilot 
man who has p!\8sed the "best exammatIon in been pOSSIble to re-estabhsh. th.em?-Yes, I 
sCIence that IS tile most successfuL tCl\Cher; and tf know ot: several UlBtances where classes have 
he should :l1ul m teachIng'. from want of ability 'been etarted by men who have passed our ex
to commuUlcate Ius knowledge, it is exceedIngly ammatIons, but. who wele thoroughly -mcom
dIfficult to reorganIse a claSs when It has once petent to teach or mterest thetr pupIls, The 
been dlscontmued. It has occurred to me that ary dreamy way In wlnch the knowledge was 
we mIght In some way attach more imporfance to commumcated failed to create any enthuslBSm; 
the man bewg able to commuUlcate what he ;the pUJlIIs fell o~ and the classes were brokell 
knows, by grantmg lum a ~acher's ,certdicate, up. I have on one or two occaBion8 advis$d 
mdependentIy of' Ills haVlllg passed an examl- teachers tq go to an elementary school and 
natIon In science. hear the master of tIul,b school gIve a lesson in 

8189. How wo"ld lOU test tItat poweJ:'"?-I some subject, so that he may get some Idea of 
tlunk before II> man undertook the instruction of the method of commuUlcatmg knowledge to 1!IB 
\I, class he should give a lessoD m the s"bJect pupus. 
wluch he proposes to teach before some persoD 819b • .Is that the way m whIch you would rll
who is competent to fOIID It Judgment on lus cO'UUnend teachers to prepare themselves?-I 
teachIng power and manIpulAtions, because expe- beheve a great deal may be done In that way. but 
rlments f .. e~uently form a vel'Y Important part of the art of teachmg, hke any othe1 a.rt, has to be 
the mstruction.. learnt. 

8190. Where would yOU' apply that ~st?- 8197. Where'would you have it learnt?-A 
It mIght be tested WIL!l his own pupds. large number of science teachers are men who 

8191. Would you mllke it the duty 01 an. in- are also elementary teachers, and In such cases 
spector to be llresentdurmgthe ~n&tructIon, or"if there is lIttle rufficnltll eltcept in mampulatIon, 
not, who should betheJud~ewithl-egard to whether 'it 18 chIefly those men who are engagedm teachmg 
the lustrucuon was ofliclIilly given ?-It would. subjects wlnch reqUll"e much oral e:J<planatIon. 
be' necessary that the mal[ who rorlllS an opinion such as the natural II!ld el<pe~ll1lenta1 SCIences, 
upon the subject should himtelf be able to ma- and who have no Idea of tesclung as dIstinct {roln 
nl~ulate and teach, Ol" at. lellBt to {orllt some. , mere lecturing. 
OpiUlOD with re~l\Id to the q'llallfications neces- 8198 Where would you have them ~ught tLe 
sary for Illl effiCIent teacher. 'a:rt ofteachlllg'P-I cannot say. ; 

0.'72. 3 F 2 8199. You 
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Mr. J. C. 8199. YOIl would not like to express a positive my services are at the disposru of such plaGes as 
BucitmtUler. opmlOn which nught pledge the uepartment P- are de8lrous of Information l persons have no 

-- No. means of knoWlDg tlus unttl they hear It from 
3 July 18pS. 8200. But lIS an indtvidual, apart from your some one In l!Ome J?laees I know the most 

connection WIth the department, what would you hkely 1Odtvlduals, but if I were to go to a town 
sayP-I tlunk there are several ways in which It where they were entirely Ignorant of our scheme, 
could be done. I have no authority to go to any mwvtdual, and 

8201. Wdl YOIl teIl the CommIttee what you say "The department JS prepared to encourage 
,"ourself consider the best way ?~I should say a Boheme which IS weIl adapted to the reqwre
that teachers should go to some model school for ments of your place." Altbough no practical 
the purpose of learn10g to teach and expen- resul~ may immediately follow my Vl8lt, the 
ment; there would be no necessIty for that in people have the 1Oformation and ma!l be able to 
the case of men who had alteady passed an turn It to some acoount in the future. • 
-exammatlon as elementary teachers, because 8209. You are speakmg now of oases where 
there you have a guarantee; hut WIth the others you have dehvered leotures by order of the de
you have no guarantee partment, and where yon would like also to 

8202. But seeing that there IS always a great remaID some bme afterwards for the purpose of 
dtfficulty 10 gettmg teachers, would not that dd'- commumoot1Og WIth tndlVldnals? - I think I 
ficulty be enhanced d' addItional req1llrements could sometimes have brought our scheme to a 
were Imposed upon them 7-If It were under- practIcal lesult, If I could have rGmlWled lind 
stood that men would be examined as to theu conferred WIth mdivlduMs; the eXCItement lind 
po\\er of teaclung before recelvtng payments, interest of a. pubbc meetlng BOOO passes IIwny, 
they would make It part of theIr bnsIDess to and unless you can go to indmduals lind secure 
become good teachers, and you would have more a local eommittee tile scheme fi equently falls 
effiCIency. throngh 

8203 Althouah there might be a. falling off 8210. Then what prevents you domg tlus P-l 
for a tIme, you ~nk that. in the long run, there bve no a.uthonty. 
would be a recovery, whIch would compensate 8211. Have you ever applIed for that au-
for It 1-Yes, and there would also be an enthu- thonty ?-I have referred to It m my dianes. 
slll.8m upon the part of pupus whum no man can 8212 Have .,OU made any personal application 
create, unless he knows how to teach • for that authonty ?-I have asked for Borne dIs

cretionar,! power under such cucumstall.ces. 
8204. Have you fouI}d m the course of your 8213. Do you Buppose that is because you have 

tonrs, that there are many or any dlstncts of the too much work on hand, and that you are wanted 
countrY1Owhichthefa.ctofa.ldbemggranted by the elsewhere, or that the matter has not been con~ 
department 18 entIrely unknown?-The arrange- sldered?-I cannot say, .. Next week, I am to go 
ments of the department With regard to the promo- to Seaham Harbour to address a meeting of cOOl 
tlon of science are by no means well understood romers and coal engmeers. In the cvemng I am 
in the country The SOCIety of Arts and the d h h d I t 
Science and Art Department Me mIxed up to- to atten anot eJ:' meetm~; t e next ay am 0 

attend a public meetmg 10 the theatre at New
gethe1'1n the greatest confusIon; It was not unW castle, the followmg ru..y I must return home." 
the last 12 months that pubho attentIon has been 8214 In fact, suffiCIent tIme is not allowed 
more particularly duected to the questIon that you for you to take those steps 'IV hlch you 
persons have med to Inform themselves of what conSIder necessary for the effectuM performance 
the relliulatlOns of the departm,ellt are for the pur- of your dutIes 7-In some mstances no practIcal 
pose 01 promotmg SClentmc knowledge result would follow. Seven or eIght years ago I 

8205. Can you suggp.st any means of dtJfusmg addressed a public meetmg at winch the Chrurmao 
informab.on WIth regard to the operahons of the of tins Comnuttee presIded, If I had not seen 
department ?-It IS very iWlicult for me to sug- the Chall'man the followmg day, and through his 
gest how it should be done I am constantly re- mtroductlOn seen Qther gentlemen upon the sub
cel'nng letters from persoJlll desll'ous of mform.... Ject, I do not think anythmg would have come 
tlon, and I refer them to the department. I have of the meeting 
ho authonty to go to any place WIthout the sane- 8215 But the CommIttee Bre anxious to know 
non of the department. Persons are wntmg to what is the obstacle to your do1Og what you wish 
me for all kmds of information about our plans, to do, what, for 1Ostance, oalls for your presence 
all I can do IS to refer them to the department. in London next week ?-Nothing; bnt If I were 

8206. Are you aware how those applicatIons to rema.ln away more than sufficient to attend 
are neated by the department?-The depart- these meetings I should not be pauL I am not 
ment sends me a letter, saymg that my sel'Vlces pa.ld a salary, if 1 attend a mee/IDg I recetve 
are reqwred at such a place, and that I am to two guineas, I am, of course, paid my travelling 
commumcate WIth some person named in the expenses, and 11. &-day for every day I am 
lett(>r, to make the necessary arrangements, and engaged m the work of the department; and If I 
all expenses attendmg the meetmg are borne by wel"e to charge for anY,work notconsideredabso-
the localIty, except my sel'Vlce& lutely necessary, It would be dlsallowed. 

8207. Have you any reason to beheve that 8216. Ml-. Aclandl Is the week of which Y011 

there is any laxity on the part of the department have Just spoken to lie taken as a fall' sample of 
in dealmg WIth such apphcatIons ?-I am quite your orduUu-y engagements 1_No; my engage
outstde the department, so far as official work is menta vary WIth Mui tIme of year; in 8ummer 1 
concerned. am sometimes a month without anythin$ to do. 

8208. What course would you suggest for· During the last year my work lias inereased 
adopoon,1U order that information as to the ad- from tile Cl\USP8 I have just mentioned. Under 
vantages offered by the department might be more the rurection of the Royal Scott18h Society of 
~enerally dUFused '-I thmk it should be etated Arts I have visited nearly all the towns of 
10 the "Directory;' or some official paper, that importance in the south and west of Scotland 

where 
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where they were previously unacquainted with ings in Yorkshire to mtroduce the considerat\on Mr J"C. 
our scheme, but It mIght so have happened that of our scheme, a few mlluentlal gentlemen have ]iuchmtu/eT 
several Jourtties would have been necessary If always been ready to throw a wet blanket on 
each town had made Its own separate a.rran~e- everythmg whIch had the asSIstance of the State, J July tspS 
ment With the department msteoo of th18 bemg and the people have been told f9r years thf,J;t they 
done through the councll ill Edmbnrgh, and ought to be very cautlous about acceptmg any 
months might have been occupIed in domg what ald from the Government, for It would most 
I accomphshed In four weeks. assuredly destroy theU' mdependence and self-

8217. But do we understalld you to state that respect. I atmbute our nOll-SUccess m Y6rksmre 
the engagements of next week, In whIch you very greatly to the prevRllmg opiruon I have JUbt 
have merely to delIver a lecture in a place and mentloned. 
then pass OD, may be taken as a sample of' what 8224. Would Y9U say that there was any less 
generally happens, namely, that you are forced mtelilgence on the part of artIzans and mecham08 
mmply to de4ver a lecture and 1'I1SS on ?-That 18 In Yorkslure than there 18 m Lancasmre?
frequell!lly the case. A few days smce I attended Certalull not. the workmg men of Leeds /l.nd 
a deanery meetlng of clergymen and schoolmasters many 0 them m Sheffield, Huddersfield, and 
in Somersetshlre. It was a very large meetlng, HalUax. are qUlte eq ual to the men of Manchester, 
held at Shepton Beauchamp, about nme mlles Bury, and Oldham, the constantmtgratlon wmch 
from Crewkerne. Prebendary ColliS was allXlOUS has taken place between the two oountles, and 
to know sometmng about the scheme, and brmg the Bm1!lar industries nave made the men very 
It under the notIce of the clergy and teachers of analogous m thel1~ p'0wers and habIts. 
the deanery, some of whom were mterested m 8225 You consIder that tbe great obstacle has 
teachmg natura! SCIence, and It was sug~ested been the wshle of the Government mterferen,ce 
that I should be InVIted to thlS meetlng' It was and ass18tance?-Yes; It destroys that enthUSIasm 
an excellent opportumty of meetlng a large and 'nnpulse wmch 18 necessary for success; 
number of gentlemen very ilifficuIt to meet ex- there has been a heal tIness in Lancasmre, and 
cept on such OCCasiOns. a. cold mdlH'erence and SUspICIon m Y orksh1re. 

8218. Have you had many opportumtles such 8226. And you see Signs of that feelmgdlSa~ 
as tWs of meetlng the clergy or any other bowes pearmg m Yorkshire?-Yes, they are now run
of gentlemen Interested m p=y educatlon 1- nmg to the otber extreme. 
Not many, but I must say that from the clergy 8227. ChaIrman.] How do the facts stalld m 
I have receIved muoh conslderatlon and kmdness. the Midland counnes 1-1 am more dlSappomted 

8219. But have you had many opportumtles WIth BU'lnlngham than, perhaps, almost IIny other 
of meetlng such bowes of clergymen o~ otber town m tbe Midland Countles. It has great faclll
educa~ona! bodIes for sn:nllar purposes? -Not tles for thls kmd of mstructlon, and the mdustry 
very many, the meetm~s are only OCCllSlOnal. of BlrD1lDgbam IS essentlally sClentlfic, and yet 

8220. Are you of opmlOn that there IS a fmr they have not In BU'mmgham avRlled themselves 
openmg In the rural dlsmcts for such eH'orts? to the extent you might expect of the aId oH'ered 
-CertaInly, especially the natural SCIences. by the department. • 

8221. Lord Fredert.ch Cavendzsh] How do 8228. How do you acccunt for that?-The 
you account for the very drlFerent degrees In dU'ectors of the MIdland Instltute have certaln 
wmoh advantage has been taken of the ald notions about payment on result-s, and they thmk 
oH'ered by the departlnent; for lllBtance, m Lan- or wd thmk the Government ought to subsldlSe 
oashlre and YOlkshIre, and other localitles?- theU' mstltutlon; that the Government ought to 
'When I first weut mto LancashIre, and attended pay a sum of mone!. annually to the councll Clr 
8. pubhc meetlng m Manchester, there was not a dU'ectore of the Midland InstItute to apjlly as 
smgle oerWicated sCience teacher m the county, they thmk deSirable to the obJects for wruch the 
except one employed b;l' 8u: James Kay Shuttle- inshtute was estabhshed. 
worth m East Lancashire. I had to VISlt Man- 8229 Have you done much In the south of 
ohester and the wsmet three times before I Eng\llnd 1-N ot much, the decIme of the 1Dl1llD~ 
could oreate any kmd of mterest; but at last mterest m Cornwall has operated very mUCh 
the councll of the ChesIure and Lancashue Umon agmnst our scheme m that county. The MInmg 
of Instltutes took the matter up; we held meet,. School, started by the late Sir Charles Lemon and 
lngs m V!\rlOUS towns, orgaDlSed comlDlttees, en- the late SU' Henry Delabeche 80m~ years agOo, 
oouraged pelSons to become teachers, and started would have !Jeeu successful, but when the trade 
clMseR, lind there are now 14 men teachmg m of a county declmes or goes away there 18 not 
Manchester and the nel~hbourhood, "Gho were the same earnestness about sClentlfic mstruo-
lit tbat tIme armana WOlking m sbops. tlon. , • 

8222. Then you account for the greater success 8230. What 'have you to say With regard to 
of sCience teachmg m LlUlcaslure than m other the porta m tbe south of England, such as Ply
parts to the aotlon of the department and of the mouth Ilond Southampton ?-1 VlSlted Plymouth 
bonrd of that umon of lDshtutes of wInch you and Devonport three or four years ago. .At Ply
spoke P-Gertmnl" lIlouth I had an lDtervlew With the mayor, through 

, t!.l23 I beheve the YorkshIre Umon of Me- a fnend, after hearm~ what I had to say, he 
chanICa Inshtutes 18 now conSldenng what steps said notillng of the kind could be done I they 
should be taken to promote sClenoe teaching; had med It over and over agam, and It always 
has there been any consultatlon WIth you on the fRlled. He was prevRlled upon by a reqUl81tlon, 
BubJeet?-Yea; there have beEill clrcumstalleesm wmoh was drawn up by the oitizens and largely 
YOlkshU'fl whIch have IIcted very preJuwClally to signed, to call a pubhc meetlng and wscusa the 
our scheme; a verlstrong fealm .. , t1ll Withm the subJeot and see how far the scheme could be made 
last few months, has prevailed ~nst the Govern- avRllable m Plymouth; that meetlng resulted in 
ment domg anythmg except build prlSons; there the orgaDlSatlon of a very good commIttee, 
is now a change In pubho oplDlon. Formerly,. wmeh was followed by classes which extended 
when I have had opporturuues of attendmg meet,. to Devonport and Stoneho\l8e; and I have 
, 0.72. • 3 F 3 re8.'!on 
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M •• J. C. 'I'eaeon to beheve that those classes are in It. satls
~. factory and prosperous COn<htIOD. 

-- 8231. Mr. Acland.l You Are not inc1udmg ID 
3 J ul, 1868. those pUpils eandl(fatee for the navigatul'n 

scbOQ\s P-N (), at Kmgsbndge, a small town, my 
'Visit resulted m the formutlOI1 IIf It. class for teach.
ing' annual pIlYSlology. 

8232. Have yoa IlID'ytlnng to 6ay about' Tm
qua1?--Yes; my Vlart 1'esulted lD the estlll:ihBh
ment of a sClenee and art school. A few gelJtle
men were deSllous of estabhslnng liD art seheol, 
I suggested that, as notlnfllg exl8ted, the c@mtBlttee 
for the 1I'rt sehool should also be the commott<!e :l'9r 
the seienee I!Jehool, end that the sehool shoa1d be 
.ned S Belence and..rt sChool; lind Bucb 1111100001 
'\IV8l! stal'ted,- am has, 1 believe. worked SUGCeRS
fully. Th& S<l1enlle teaeheit 18 also the rlllI8tet' of 
the Bnt .. lh 1IIJhool. 

8233. Are !here 1IOt fttJ Torquay anI! or tiro 
gentlemen whll '1111e II great interest in smentUlc 
questIons, and ~»tl ;tentleDildiD at least wh.,. IS 
very dl!!~ed m SCI_eP-Yes, ~ere IS 
MI'. Pengell:r. a dxSt'mglllshed geologist, Mld MI.
VIVlan,ti'l <!m1l1'ent lIMurahst. 

82'34. Have you sllceeeded 'WId! the ala .f 
those g6MIe~n' who are' already mtere.ted in 
BC1~nce. in, i1ifl'ue'ntclng pul>hcs d}ltmoU m fa_r 
'(>:1' the 1I000oh fA rOdr department rn that.disthct? 
-Yee1 ~~ 1s a verrgood feelmg 111 fa~ IIf 
sCIence teachmg m T«qttay. 

82311. :B'Elt has that tmiitad 111-aetual et\1dy on 
tb6 pau-t of mdn'idusl&?-Y 8/1, 

8236. HO'III' lftaaoy? - Therll< are' J5'obli'bly 
'between 6@'lhld 100 pUmIlf Il'tIdI!!' instrn_GtI. 

8237. Chabma,,,} TillS III the second year'/!
I beloe've It 18 the third you. 

8238.- Mr JoIaJId.] Hnv& yoo b_ flrymg to 
organ18e fI<1ieIl(j& elasses m Elreter?-Yeill my 
first VISit to ~xeter WM surrouBded hY'very UD
fiw01l1'·aiblEll cln'cutnstlinCes. N otlnng came of tins 
1'isrt; I IIfIl SKIt, qtl1te IM'& that we have faUen 
into the 1rgllt. groove. SIr Stafford N artltoote 
_'fiJ halVe presIded at 8' pubhe meetIng, bot 
lKI_tlnng' oommed ~ pl'6vent hili attendllDlle, 
and that ael'h1J.)'ed the icl8% wMch would have 
attllChed to'ibe meet Illg'. Str Jobo Coleridge 
WR& to haV& .ended, but som6tI»ng oec'alTed 
topreventhlm These dlsap]lOll1tJnents wet'e v~ 
dlsconragmg'tll the. '6bJect 1 bad III ~, and:> the 
enthusuwl1 ueee-.r to <gtve aU!' 8C1ence tebeme 
.. fau etal't. • 

8239. Are )'otf £;peaking of somethtng' \Vlueh 
OOctIwed fOUf'Dl' be}"elll's agofi-Yer, wtl'8IIh
i!lBquently had a ..meetIllg' In the theatre of We 
Lltetaty llil"l ScientIfl1l lnBtitutIon, .nd " ~m
ntlttlle 'Wu formed, tM !llaym' preSIded, IUId from 
that timl!~laesM were Marred; but we b_ never 
succeeded 1D obtaming tbe right sort of men to 
te'ach I thel1e are pel'8oD6 In Exeter of very con
Ilde1&ble l!Illettt./iO Idtainmentllj but 'fie hll\1e lIot 
&btamed th~ as teacbere. 1 WII8 told that "ben 
the museuto 'WlU! StiU'ted proper ammgements 
wO'l1ld be 1IJade io1"lKItellce classes as well 88 art 
111_, but 1»Ie (# l>1Vo gelltlemell' on. the com
JlUttee, who had yecuhM JIOtlnns about tInr 'p~ 
hwte and fl1notiOIHl of th~ Ge't'ernment,-wbich 
threw 'ddliaultIe&qn. the -1 We luwe no1l :ret 
'cmtalned tlui\ b\\e.rty e()«)perlltion of parties ne
casmy £0" SIJcCeS& m Ex.eter. 

8240. CAlIirwtaII.] Y <>11, know the trade sclnIol 
'At :Bmtel, I wppoee ?~¥ es. 

8241. H ... e. you. not vw1led mther TutlI't<* 'IIr 
, :Bndge1O'&ter?-~ 

8242. Would y_ f!&Y tlurt the Trade Sch\!lll 

at Bristol' was a 8chool ltd ![tRW P-There ia no 
other school that I know of where science fdrlIl8 
a regular part of the edueatloo of bove. 

8243. Mr. Acland.] Do YOIl koow Sheffield 
and Leeds 1-Yea, 

8244 Would you apply what you have' just 
ru;w stated to the gl"llmm&l" eclioohr In those 
towns 1-1 never kne.,.. that science was taught 
111 gtl¥ln1nar 8choohr; Itfter I had eoml'leted my 
trauung al JermytI-str6\lt, Dr. Playfail' Bug
geet~d thnl I should ile1lil a CIrcular to all the 
mlddltl-cl«8I! I!6hflola, aud ~mmar 8ohools, within 
12 mlle94,f L&nd<m, cffenng to .!rive ~l"IItmtou811 
II1mpJe lectul'll\! or lessons on iilMImlBtry; not Q 

single IIChll91 _prell. the off~. 
82411, 'that 18 some. years IIgG, if II not 1-

Yee,IIIIMII. 
824& Ch<il'l'l'mttlL) The TI'I1.de 8clmQI a,t Brie-

1101! beIng 'OIIolque, would yoo My tba.t the nan.. 
~UollllohflOl a.t Hllll til a,1l resembles 'the Trade 
Seh~ I'll effiolfll1CY'r Wlt1, l'eSPeo'l to 1hfl te80hmg 
of ee1e11ee '-The ~encll' teoolnng at Hull i8 
gtftJl with It view W II eeafllot'lng; lite I the tesoh
llI'g of the Trade 5ehool .n BMijtGI18 of a, more 
"f'!lried clllll'llcter, .. boy -r be prepareil in the 
-Bmw} Ttad& Bohool to go Into I\Dy Industry re
qumng a knowledge of mechanlce, drawing, 
'DMtbematlde,. IDlIllDg, m ciu!mI!!try. 

8247. But thll' puptls of the NaVJgation Sohool 
-at Hull g,re of slrQuti 'he BmIIe age, and ihe 
quality uf the Ifl&truet1On given in that school 
hJ _tmt 8T11ular to >that which 1111 gtven in the 
B1mtal Trade 8chO(}I, Ie It DOt ?-The B(llenCe 
teslllung in H nil IS excellent; but the boys are 
wry-mttch 'CInder the contl'\ll and patronage, to 
some 'efle'/l~ of the Tnmty Home. 

8248 Is there !lDy other school o£ the same 
gnule for boys oJ' from 12 to 15 yell1'll oJ'De-e, in 
wluch metrucflon 111 8clence III' systemattcally 
gI Yen in OOIIlIeetion. 'I'I'1tb the SClenll1l and .Art 
Department~]; lliJ)(~\V of ne acho01 oJ'the same 
chal'llCter, one WIl6 established at Wandeworth. 
I tlBed to ~h the chelmstry end 1IlellhBmCs I I 
bebll'l'u1I wClUld baVl! been qUIte equal to the 
BAstal eohool. lIn U month. the pupIls wele 
'_0 tball dOUbled, but It was found ImposSible 
to eury" 011 frem fee, raid by the pupJle. 
Dl'. Booth oommenced a corre8p?ndence WIth the 
Coanml OfIioe, askmg' for IUd to the Trade 
School at Wondawotth; the corr~epondenee ex
tend.,d e<fer Il long t>enod, but the reeult was 
'Veryunl!6tls:l'lICtory, tlJe Committee of Councll did 
n01l'IUd eoboole of tho .. kind, and after flwo years 
it _ Bkndcmed WIth 120 lKlhollml. 

8249. HOW' lcmg 18 tbafl ago?-About 10 
yellt9. 

825e; What _. the fees of the school at 
Wandsworthi!-The same .. at the Bnstol 
80hoo1. Canolr Moeely wok 811 alllilve part, anil 
WIIIf CIt the ~ Of both echoole. 

8261. Frmn 'What Wade were the pupiu 
dtUWll; 'Wilt Ie trOlll a hIgher grade. so that the 
SCience and .Art Departmel1t refused theIr aId 
011 'lIlli,&' acoonBt 1_No; the pnptle at Wends. 
W~W~r8 of the salbe'Cll8811 as those at Bnstol , 
they> 'Wer& the ehlldPe1l of the hetter elO8fl oj 
meehamea ibid the bumbler ehopkeepere I but 
w. Trad, Sehooloat Bnerol had to be suetamec 
fur iDIl'Dy' year. by esceptJllltal ~l111t8. It thl 

-d&)1Il&'tm1!nt bad 'Wrthdtmm all ther IlUpport f< 
;be ·Briekll Tradt.school _ J85& or 1857, that 
-tIIlhool mOllt hawe ceaHd~ 

62&2. 'The Trade &lwoL at Briatol '1'1'''''' de. 
-wluped before thu present regulations of the de. 

part;menl 



partment cs.me into force, wa.s It notP~Yes, and 
iilso the Wandsworth school. 

8253. At Southampton IS d;here _y science 
teachIng connected WIth the deparll1aent ?~I 
have reeently attended a mee1JDJg at the Hartle,. 
lnatItute at Southampton, and After I had gl'V6n 
my explanatIons there was a very10ng ihael>s810n. 
l11)out the detaIled 1U'ran(l'emen.ts of the depar1;.. 
ment. They objected entJre'1!lr to the eKilJlllil8IInOn. 
of teachers, and srud that If the Cilepa.r¢me.mt :pud 
on r<lsults It was no plIl't of mherr ·busiJl8SS to lJlIo 

qUIre how the results were -Qbtal.D6d; ·they Sllid.. 
m fact, anybody should be .allowell1 tc;pteaolll and 
receive payments. 

8254. Has anythmg been done at South
ampton ?-NotluDg 

8255 Is there anythl~ lU Kent ?-Nothmg 
except at W oolWlch and ueptford 

8256 Is there anything m the Eastern Coun
ties, north of the Thames p-We have one or two 
classes m Essex, but I do not tlunk we have at 
present any classes In Suffolk or Norfolk. 

8257. Is there anytbmg at Ipswich?-No
thmg. • 

8215S. There is a working men's college there, 
is there not '/-Yes, I understand It IS a very 
excellent mstitutlOn. 

8259. But that is not m connectIon with the 
SCience and Art Department?-No, there are 
no sCience cla.sses there I have never ViSited 
IpSWich I sa,v acCidentally a gentleman, and 
tslked tile matter over Wltll hnD., but notlung 
came of our conversatlOn. 

8260. There IS nothmg lU Yarmouth or Nor
WICh, 1 suppose?-There 18 a naVIgatIOn school 
at Yarmouth, but there IS not1un~ at NorwIch 

8261. That naVlgatIon school 18 rather of the 
n.ature of the Plymouth school than of the nature 
of the Hull school, IS It not? -Yes 

8262. It IS a school m whIch the masters are 
examlUed for certificates, but llI>t JlD, wInch the 
boys are tramed for theIr professIOn ?-l am not 
well acqumnted WIth the navlgatlOn schools 

8263 Mr. A.land] Have you an,. acquam
tance WIth the sCience teachmg at St. Mark's, or 
Batter~ea ?-1 know all the trC\Ullllg schools In 
the country. 1 was one of the masters at Bat
tersea, after Sir James Kay Shuttleworth and 
Mr. Tufnell handed It ovel' to the NatlOns.l So
clety, the late SIr Robert Peel sent for me to 
confer WIth regard to the re-orgalllZmg of Jus 
lohool at Tamworth, in whIch he proposed that 
~hemIStry and mechamcs should be taught mstead 
~f LatIn and Greek. He authomed me to go to 
ilie expense' of 100 1. for SUitable apparatus. 

8264. What became of that school? - The 
\Chool 117M founded and endowed by Jus father; It 
was a SOlt of grammar school. When we began 
iliere were about 15 m the school, but the num
oer"soon went up to 60. The teacher who went 
lown to be master of the 8chool wa.s a DIan who 
lad been speCIally truned at Batteraea. and had 
laId speCial attent.J.on to the SOlences whIch It wa.s 
lroposed to teach. • 

8265. What was the result ?-After the death 
,f tile late Sir Robert Peel the 8chool dwindled 
nto a mere national school. Had he hved, I be
leve, the Tamworth sohool would have been II 
nodel of what we now require. The late Earl 
.r Harrowby gave 2001. for the purpose of edu
latIng a few teachers 1D ohemIStry and otller 
lubJeots, a.s apphed to a.,OTlouiture. lbs idea WIllI 

o estabhsh agrlculturt\l sohools m Statfordslure. 
0'12. 
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82M Whllt was the result ()f that~-Three Mr J. C 
schools were sta!lted I bat tbe feelmg of the Bucltm4d8l'. 
farmers was so strong agaml>t iIlendmg tIleir -
chIldren to the as.W& school as the .ob.tld.ren of 3 JIll)' 1868 
their labourers, that the farmers preferred send~ 
mg theU' chIldren to bad Inoardmg llcho@ls rather 
tlIl1IIl have the advanta.ge of these llC.hClO}s, whIch' 
they admttted ,were better -

8267. Ace you preplJred W say ,that advanced 
InstructIon m chemIca.J B01ence 1& ... bet.ter-tre.m
mg for faimers than ... g<90d 1Iliddle c1a.ss duca
tlOn?_ What. 1 IUllders1:a,nd. by a ~ood mIddle 
class educatl.on, IS an eciuoa1llon ·whlch eonfines 
ltiself ,almost ~ntU'<lly to hterary S~Jeets At the 
same tIme, I do not beheve that eIther the na
tural or experlmentsl SCIences are to be hIghly 
rated as a means of educatlOn. 

8268 But suppose a good mIddle class educa
tIOn Imphes a knowledge first of the tIlree R's, 
and then of (l'eography, lind then of the elements 
of mathematics, should you say that a course of 
that kmd of mstructlOn was of more or less 
Importance than a course' of tramlDg lD agriCul
tural chemistry?-1 should say gIve the three 
R's first, and then some speCIal mstructlOn m 
some of those SClenCles which have a bearmg on 
agnClulture 1 should say that a knowledge ef 
chemistry and natural sCience would be more 
valuable to a boy mtended for a farmer than 
mathematics. Perhaps "the mathematlCs.l boy 
would be best educated m the proper sense of 
educatl.on 

8269 Is that opmlOn a theory, or founded on 
any experIence of your ow"n, have you, m 
fact, had any experience WIth regard to the edu
catIon of farmers whIch enables you to say, WitIl 
coufidence, that chemical knowledge IS more int
portent than good general trs.mmg ?-1 have not 
had an opportumty of Judging suffiCIently to 
speak WIth confidence. 

fl2.7Jl. WJth regard to trainmg colleges, for m
stance, that at Battersea, will you be kmd enough 
to state any facts whIch YOll have observed 7-1 
am now speakmg of 1849-50 The SCientIfic 
teachmg in trronmg 8chools 18 very mferl0r to 
what It was 10 years ago 

8271. Wa.s there not much more earnest teach
lDg of chemIstry at St. Mark's lind at Battersea 
10' years ago than wa.s pOSSIble under tile recent 
re;;:ulatIons?-The ReVISed Code put an end to 
sCIence teachmg lU traInmg colleges. 

82'12 AreioU of oplOlon that chemIBtry mlly 
be mtroduce Wlth advantage mto the ordinary 
teachIng of tralmng schools for elementary 
ma.sters? - Yes; the teachers were for years 
encouraged by the Commlttse of CouncIl to 
pa.ss exammatlons m science for the purpose 
of receIvmg grants of apparatus for tIleIr 
schools. 

82'13. Golilg back for a moment to yonr gene
ral reVlew of England, I gather from your eVI
dence that, havmg been all round the country, 
you have found great chfficulty In inducmg the 
lower and middle classes to apply themselves to 
sCIence a.s a means of education, do you not think 
It 18 necessary, before sCIence can be successfully 
cultivated in that rank, that theu: general educa
tIonshould be Improved?-The elements of sCIence 
may be taught much earher than IS generally 
supposed. ArIthmetIc is a SCience, bnt no one 
thlDks of excludmg It from an elementary school 
on the ground that it is too chfficult, or that the 
clnldren's knowledge of other subJects 18 not 

3 1I' 4 suffiCient 
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Mr. J O. sufficient to derive any benefit from teaching 
Buclrma.tBr. arIthmetIc; and unless anthmetlC lS taught as a 

sCIence It has httle or no educational value m a 
3 July J868. achool; and what 18 true of anthmetIe is true of 

every other SCIence. 
8274. Are you awa.re that in England there 

are hardly any endowed sohools m wwch the l1pper 
class of artizans could get a good secondary edu
catIon at less than II. &-quarter 1-1 know of no 
such schools; It has occurred to me that very 
many schools, not exactly grammar schools or 
pnmary schools, but Intermew.ate schoole, and 
many of .!he colle~eB rece~tl,t~::d,.!~ce ~~~ 

duee some science into thelr teaching WIth ma
mfest advantage. 

8275. Are you awa.re that they al e domg eo ? 
-They say they a.re, but look at DulwlCh Col
lege, there is a clause which binds the governors 
to teach one branch of sCIence In the lower Bchool, 
and one branch of np'phed BOlence in the Uppel 
echool; I do not believe they have ever IuId a 
eclenee lesson emce the college was started. 

8276. Chairman.] Is there anytlun/!i wwch yo~ 
wish to add to your eVldence 1-1 wiBh to hlLll~ 
In th1B memorial, wwch 18 dlLted 1856, and SIgned 
by 5,000 workmg men; It showe that the intereSi 
lU tlus subieot 18 not new. 
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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\ .,,' 



424 APPEllDlX TO REPORT FROM TRB 

'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--



SELECT lCOMMITTEE ON SCIENTIFIC :INSTRUCTION. 425 

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. 

-

-
-
-

. 



SELECT COllOllI'l'TEE 'OR SCIENTIFIC INSTRUOTION. 

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 - _ 



SELECT COllllllITTElil OJ( SCIENTIFIC INSTRUCTION. 

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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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. ' 



Appendix, No 4. ... 
c.o 

'" 
PAPER handed m by Captam Donnelly.-(8ee ;EvIdence, No. 143.) 

RETURN OF SCHOOLS HAVING DA.Y CLA.SSES IN SCIENCE. 
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I '" Andover .. .. ! Bribah School .. - (Do, CI ... ) -
} 3S { 

30 '" =1 I!'J Ditto .. · - (Bll''''ttlg Cla,,) .. 11 !at 
l:j 

Blrmlnghll1l - at Barna.bas . -. - (DayCw.) -
} 47 { 

12 ... 
l-4 

D,tto - · (R."II.g CI.,,) - - 86 80 

'" fDo, CIA .... ) • 
}143 { 

57 57 57 57 57 ~7 57 57 57 0 BrIII.1 
(Bu ... "" Clor.) 16 S6 11 Sf 16 17 86 86 III 

I!'J 
Bromtgrovo {Literary and MechaUIC&} (Day CI ... )- 23 23 '" llllb.lute ..... 

~ ii~ml.y - - Carlton Road S,hool - - (D.yCI ... ) - - } 63 { 
47 24 

Ditto .. · - - - (Ee .. ,., CIa .. ) - 10 'oJ 

'" Grammar School .. (D., Clssa)- 45 46 45 20 0 
II: Chollanhllll - Sctence School- (D.y C1 ... )- }IS2 { 20 7 "l 

Dllio - - - - . - (Bu", .. , Cl ... ) 6~ 64 88 84 U III /I 7 7 - 1. 18 ~ Cold Norlo .. - Notional School - 10 10 
C.lham - Tralnrng Collego - 2a 2 1& 15 
Dorb1 - Gl'I.mmar School .. 13 13 13 
Hull - Na.l'igatlon School .. 73 jl9 65 63 10 13 
KOltonng. - Boy,' National Schonl (DIY CI ... )- 16 16 
Linrpool- - Llterpool tlllti\ute - - (DlyCI ... ) _ sa 83 83 

!JaneD, - - Capper Worb School - (DI' CI ... )-
} 43 { 

4 . 
Dltto .. - - - . . (BrI .. ...,CI ..... ). fi 11 I~ 

M.ccleatlold - Modern Froo Schonl (I 41 .! 
M •• _ - .M'echanJci' lubtutiOD - (Day ClAss). - }200 { 

30 !O Il!I - eo - 30 65 
Ditto .. 

. - - - - (BrIll .. , Cl_) - 127 '87 187 18 '8 ii5 - 87 
Oldbury . - National School - 3~ .- 85 

Ol"haln - - Ponsh Chu,d, School . 25 25 25 25 
~" ".J!!!'~ ..... -, -

-~'-
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o Portland. 

~ WaI .. U • 
WoolwIch. 

Yarmouth 

LoJfDOJl' 

Bat_-

B.u..al Green -

Cb.bea _ 

Dock lItreet 

hlmgtoo -

Lambeth -

Uarylebollo 

Chohea -
Sootli ... rk 

~ Weatmineter .... 
C/O 

SCOTLAND 

Aberdeen .. 
Dumbarton 

Glaagow -
Le.th 

IRELAND 
Antrim 
AtbloDe .. 

Bageua1ltown. • 
BII.Ult:boro' 
BaUy"illy_ 

Ilel"'t 

.. lIia'lilauon ~l1oo1 .. 

... Grot'8 Scbool 

- Grammar School -

- Prrabytenao Scb.oola -

- Grammar and Navgallon Schoola -

- S ... Wallet 81. Jobo', School -

Trllnln! <!outgo • 

29 

21 

95 

100 

49 

80 

3 I 

29 

63 63 53 

80 

21 

95 
\ .l 
100 100 

49 

-- S~ 43 

- N.bonal School • - - JOa, Class) - -} 
Ditto _ _ • _ (Bo"",ng Cltue) _ 107 11 10 

"' U 54 66 

til 

Blrkbtck School • - - (Day CIaa.) - 66 66 66 

Ditto - - - _ • (BotrAng CIou) 69-

... St Mark's TraID1D~ CoI~ege : 

.. Saflar.' Home ". 

88 -- 48 

- 296 296 
40 4B 

- Lower Islwgtoo ~.bbc School (Day Clas.) -} 
Ditto - (Bo.,,,ng Cz.,,) 126 { 

60 90 

!iI/1 fllJ 

60 62 60 

- Boy" P ..... hIal S.hoo!- - (Dal Ciao) .} 
155 

D.tto • (Boe .. ng Clau1 { - 118 118 - 110 

117 117 117 

no 60 

• Central Scbool~(1l01') 

... Royal Military Asylum .. 

.. T~D1Dg College ... 

.. Wesleyan TratnUlg CDllege .. 

{
o.yel..... -

TOTAL In ENGLAND.. .. Evtn!ng Clal •• 

NaYlgation School
... Burgh Academy -
.. Secular School 

Na'flgabon Scbool. 

TOTA.L rot' SCOTAND 

National Scbool .. 
.. St. .Mary s School .. 

Rantlsgh School .. 
.. l\-.honal School 

)Iodol School 

... National Scbool 

• Model Rcbool 

Wotrbll\,l>hU Nr.t1on~ Schoo! 
Crumlm Road 

46 

II 

46 46 

69 59 

, 11 II 

29 __ &__ 11 29 ------------------------------------
} 

j 182 2~3 299 426 1 116 58 41 269 494 61 299 - 310 110 76 -'I - 30 465 459 10 590 

2,447 1 1$0 f87 175 1i0 $S 119 93 76 7tJ 49 $; 106 7 - 111 as 

:~~ !: l = k- = ~~ 50 50 50 - 28: ,27~ -
~5 _ _ _ _ _ _ - - - - - - - 76 60 • - • so - - • 80 

118 _ _ _ 47' _ _ _ - - - _ - - - - - - -- - 146 133 31. -

7911------:--lzi" -:::- - r:::---:::----r-:--:- 60 -:-126l"iO&Q:-==-soill407T~ 

56" -- 40' :- !6' :- : .". 

31 3! 26 

30 29 17 ';' ao 
34 3~ Iii 

60 60 

14 
H 

{ 93 19 .29 29 8a r 

Bli 23 62 62 

19 "- 19 

~8 T ~- 28 

• A few of thea. ~. adults, who attend m the ..... lOg 

.". ... 
~ 



'row II. SOHOOL. 

.. ~t:' _, .. 
Ia .. A .. _I ..... d 

Oarl~;.": : • I::hrlatian~Sohoot.. 
tJ.n~lder,... t.Jo~~i'~ciooi ' 
Co\u'JllIl 'J Modeillalional Schocl • 
Coorac1aro- Nallonal School -

Co*. = l\IQ4el ~W 
Pl/Jlllll = ~ ~p4a1 S.hool 

J.!ng', ~{"'I'Itt1 School 
lAAorpOft,\e~ ~~.tJ'. Dal School_ 

Dnodalk. - - Free LlbnrJ. & .. 

Bg)W,(OountJAnnogh) lIabonal School 

lInton .. 

GalW&J 

PllI'''f)I 
Holrwood • 

kUktlllll7 -

4R~lIWeIand 

Markelhlll 

Newloohnd. 
:N;Wto~ '" 
« ~ )~ .. 

pldaaallo -

Nallooal School -

VOclplS'1h91l! 
~~choo\ -

Sulll ...... Schoolo • 

Model School 

¥.lIon~ ~cbool 

Coolmalbh National School 

Notional School -
Model Sohool 

• E""" .. I<\ Schoolo • 

lIatlona1 School 

" 

Ra~h .. -

Sanl7 
Str&i.ul 

- Ia .. ~ ... tad ~ocI.tJ'~ TmlllDg School • 

SC\~ .. of Nab""al Schoo\ T--l 

'fho 1loIIuDo~ 6qhoo\ 

- Model School 

¥o!lol§chool 

TotAL Glr IIlIILAKD 

RETt7llN OF SOHOOLS HAVING PAY CLASSQ IN SOIENOE-CDlltinlled. 
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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. 
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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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Appendix, No. '7. 

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 



Appendix, No. 8. 

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. 



App No.8. 

APPENDIX TO :8&1'0:81." F:80M TIDiI 

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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P .APER handed 111 by Captain Donnelly, R E, 25 June 1868. 

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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.App.endix..No. 10. 

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 
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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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452 APPENDIX TO BEPO)tT FROM THE 

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. 
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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. 
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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. 
<the Department. 

• Metlopolilal1 1>,,- 1.. 
ITlot 

TralDlllg Cluss 1. 
BolFast - - 1,2-

W tl.un, Co.therlDe - Metrop"htan 1>10- 1. 
tmet. 

- Williams, W. I:) 

~ Wilson, Helena 

• Wood, 2)anlel -

• - W" .. lnll1',lHenry 

UDconileot~a with 1. 
tbe D"I'artment 

M etropohlan D" 1, 2,11 
tnct. 

1I10Ir0.P0liI8n .0,,- 1, !i. " 6a. 
1:rlct 

• Unconnected ""ib 1, 4, 1S,8 .. 
the Dpp"Ttmettt. 

- Wrlgley. Wtlham • Aberdeen 1,6a, 
'Wught, aenry W. Unconnecteci with 1 

tho De,1.artment 
W),lde, R"bert G - Metropaillen Dls-' 1. 

Yeates, George P. 
tnct 

Uneonneoted WIth 1, 2, 8 
the DepOIl"tiJlent 

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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Statue of the certl· 
fioated teachers. 

Half time system 

Vagrants. 

lnepeel1on. 

Drillmg. gymn .... 
tlca, a.nd mUSIC um .. 
versal. 

PermwiTe ratmg 

Graduated fees for 
dtlferent classee. 

Elementary echool. 
IIIId8Cl.ence 

Free and grammar 
schools. 

UnlTemtI ... 
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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. 
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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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A ppendlx, No 15 

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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Appendix, No. 16. 

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. 
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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 .-
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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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[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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.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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.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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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 



'12 CHE CIT .. 
Report, 1868-eontinued. 

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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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. 

432- 1 C 4Mr.-4Q'i 
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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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---------------------------

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., 
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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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DIJnn.ell!f; Captalnl R E. eAnalysls of hIS EVld<,nce)-eonttntled. 
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. • 
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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 

432-1. D 2 :; Amended 
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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 
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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. 

432-1, B 4 4545-4549-
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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! 



44 K lNG'S COLLEGE 

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. 

43:l-L F 3 BenefiCial 
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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 

4311-1. F 4 .ttD~-' 
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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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Report, 1868-contmued 

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_' -
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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. 



MEV MID 53 

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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Report, 18BB-collt""""l. 

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 



OWE PA Y 59 

Report, 1868-eontllt~d. 

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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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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Report, 1868-eo"tillutd. 

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'. 
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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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Report, 1 !!6S~flOnt.nUtd. 

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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Report, I 868-colltt"ued. 

.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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Report. I 868-<:onhnued. 

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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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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