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REPORT

SELECT COMMITTEE

ON

SCIENTIFIC INSTRUCTION;.

TOGETHER WITH THE

PROCEEDINGS OF THE COMMITTEE,
MINUTES OF EVIDENCE,

AND APPENDIX.

Ordered, by The House of Commons, 10 be Priited,
15 July 1868,




Tuesday, 24th March 1868

Ordered, THAT a Select Committee be appomted to mglure into the provisiona for
givng mstraction in theoretical and applied Science to the Industrial Classes.

Friday, 27th March 1868.

Ordered, Taat the Select Committee on Scientific Instruction do conewst of Eighteen
Members.

Committee nommated ,—

Mr Acland, Mr, Gregory,

Mr Akroyd. Mr. Thomas Hughes.

Mr, Bagnall Sir Charlea Lanyon,

M Bazley. Mr, McLagan. ’
Mr Beecroft Lord Robert Montagu.

Mr Henry Austin Bruce. Mr. Edmund Potter.

Lord Fredenc Cavendish. Mr., Powell.

Mr Dixon. Mr Read.

Mz, Graves Mr. Samuelson.

Ordered, TaaT the Committee have power to send for Persons, Papers, and Records,
Ordered, THAT Five be the Quorum of the Commuttee,

.

Monday, 30th March 1868.

Ordered, THAT the Committee do consist of Nmeteen Members.
Ordered, THAT Mr. William Lowther be added to the Commuttee,

Wednesday, 15th July 1868.
v
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Ordered, THAT the Commuttee have power to report therr Observations, together
with the Minutes of Evidence taken before them, to the House,
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-RE P O R T

THE SELECT COMMITTEE appointed to inquire into the Provisions for
giving InsTRUCTION in Theoretical and Applied ScikNCE to the INDUS-
TRIAL CLASSES j— ~HAvE consudered the matters to them referred, and
have agreed to the following REPORT *—

In order to ascertamn the state of scientific instruction amnongst the indus-
trial classes, your Committee has called before it witnesses representing the
following bodies .—

1st. The Department of Science and Art of South Kensington, the
Committee of Council for Education, and the Government Colleges of
Science and Naval Architecture.

2nd The Universities of Oxford, Cambridge, London, and Edinburgh ;
The Royal College of Science, Dublin, Queen’s College, Belfast, King’s
College and Umwversity College, London; and Owens’ College, Man-

chester,
3rd. The few secondary schools in which science has been for some
time systematically taught / —

4th. The managers and teachers of science classes and mechanics’
institutes receving aid from the State, or supported exclusively by
voluntary efforts. —

5th. The population engaged in the great staple industries carried
on in the principal manufacturing towns and distriets

Their evidence may be included under two heads .—
1ot The state of scientfic instruction of,

(1.) The foremen and workmen engaged in manufactures.
(2) The smaller manufacturers and managers.

(3) The propnetors and managers-in-chief of large industrial
undertakings, and—

2od. The relation of industnal education to industrial progress.

I.—The StATE of SciENTIFIC INSTRUCTION of FOREMEN and WORKMEN.

It is stated that the foremen are almost, without exception, persons wha

have been selected from the class of workmen by reason of their superior

" natural aptitude, steadiness, and industry. Theiwr education, and that of the
workmen, during the schoal age, ha¥'been received in elementary schools ; and
owing both to the defective character of the instruction 1n some of those sehaols,
and to the early age at which the children go to work, it is rarely sufficient ta
enable them to take advantage of scientific instruction at a later period.

In this statement the children educated ag half-timers under the Factory
Acts must as a rule be included. The evidence of Mr. Mundella and other wit-
nesses tends to show that the prirsary education received i the factory schools
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is insufficient, except where the employment and education are both unin.
terrupted between the ages of 8 and 13, and where the instruction 13 given in
good schools established or supported by manufacturers who take an actwve
and intelligent interest in the welfare of the children whom they employ.

The bttle’ 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 industrial population. The series of schools at Halifax, at
Oldham, &c. are exceptional instances of fair elementary education to children,
followed by elementary instruction in theoretical and 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 Traming School at Chelsea) that the tendency of the Revised
Code has been to dimmish the efficiency of elementary education. 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 drawing and elementary
knowledge of physical geography, of the properties of matter, and of the laws
of health, may be taught to young children i every elementary school.

The existing elementary classes in experimental science are generally
held in connection with mechanies’ or literary institutions; although theiwr
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 pupis may present themselves for the exammations of the Society of
Arts, and of the Department of Science and Art at South Kensington. When
such pupils are of the artizan class, and are successful, payment according to
results 15 made to the teachers by the Department, and Queen’s prizes or
medals are given to the pupils themselves. '

Besides artizans, draughtsmen, clerks, teachers, and other persons of various
grades, attend these classes, and the evidence of Professor Tyndall, Professort
Huxley, and the other examiners, as well as of many other competent witnesses,
concurs to show that the instruction, though elementary, 1s sound. !

Elsewhere these classes scarcely exist. There are no such classes per-
manently established in the north-eastern, eastern, west midland, or southern
counties, and in many parts of England 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 1s true that the Science and Art Directory
shows numerous classes scattered over ‘the couniry, but they are mostly con~
fined to rudimentary instruction in chemistry, physiology, and botany, in various
schools. Though not without value of thewr own, they have very little, if any,
direct influence 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 scientific instruction, the Watt
Institution of Edinburgh and the Andersoman University of Glasgow have
rendered good service, the former during nearly half a century, the latter for
more than 20 years; they can boast amongst their scholars such names as
those of Nasmyth, James Young, and many others. Technical objections have
hitherto prevented these schools.from receiving the grants of the Science
and Art Department , but within the last 12 months these have been over-
come.

The Minmng School of Cornwall, as deseribed by Mr, Robert Hunt,
Keepér of Minmmg Records, 1s the only one of its kind - the mining population3
being scattered over a wide area, it is necessary to send a teacher to the villages
in order to conduct the classes. ,

The miners are taught the elements of chemical and physical ecience with”
special reference to their occupations ; and the school 18 producing results which
are excellent, though himited as to their area by want of funds. The wages of:
the miners are inadequate to enable them to pay fees suficiently high to support
the school, even with the aid of payment on results from the Department of
Science and Art, and the local subscriptions do not enable the promoters to
provide instruction for all the villages which require or desire 1t. !

The witnesses from the North of England, representing the coalMtrade,
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Mesars. Daglish and Cochrane, are anxious for: the estabhshment of a similar
peripatetic school 1 the pit villages of Durham and Northumberland  Until
therr attention was drawn to the Cormsh Mining School, they were quite una-
ware of its-existence, They state that the proprietors of colliertes would be
willing to provide the necessary buldngs, and they consider 1t efsential that
the Department of Science and Art should give 1ts advice, and the services of
its organsing master, to the local committees which may be formed focarry out
science instruction amongst the mining population of those counties.

At the Working Men'’s College, Halifax, evening classes for scientific
instruction in chemistry, as apphied to the manufactures of the locality, and
in machine drawing and practical geometry, were opened in August 1867.
At Huddersfield special classes are now in course of formation for teaching
chemistry, as apphed to dyeing, to foremen and apprentices. These classes
are supported by the principal manufacturers and merchants of the neighbour-
hood, At Bradford a subscription hist has been opened for the erection of a
School of Science and Art, at a cost of 50,000/, to which one of 1ts eitizens,
has offered a contribution of. 5,000Z The mumficent gift of 100,6001.
by Mr, Whitworth, for the endowment of scholarships i mechanical engineer-
mg 1s offered on conditions that give fo the artizans, concurrently with men of
other grades, and who have received a more hberal education, an opportunity
of acquiring a scientific knowledge of their craft and profession. .

The Hulme branch of the Amalgamated Society of Carpenters has been
the first trade society to establish an adult school in which carpenters and
jomers, whether members of the society or not, may be taught drawimng, the
prmnciples of building, construction, anhd other branches of science having
special reference to their trade. "

The Bristol Trade School, and the Nawigation School of Hull, both aided
by grants on results from the Science and Art Department, are conspicuous
examples of Lhe successful mtroduction of science teaching into elementary
schools of a superior kind for artizans. The Brnstol School is fully described
i the evidence of Mr. Thomas Comber. The building, formerly used as a
national school, 18 rent free, and recewves some 150 boys of the ages of 12 to
15, who are taught elementary mathematics, chemistry, physics, and mechanical
drawing. They pay a fee of 3/ per annum, which, together with the grant
on results, covers the cost of conducting the school The principal engineering
and chemcal estabhishments of the citg accept for thewr vacant apprentice-
ships, with marked preference and partiality, the pupils of the Trade School.

A hindrance second only to that of the defecfive elementary instruction
of the pupils 18 the scarcity of science teachers, and the want of schools for
traimng them. The remuneration of the teachers, arising from pupils’ fees and
payment on results by the Department of Science and Art, is with few excep-
tions so scanty that science teaching 18 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 increased attentiom, or cause um to remove to other
localities

Nearly all the witnesses claim, as a means of augmenting their emoluments,
some relaxation of the rule which prevents teachers bemng paid on the results
of instruction given to persons who arc not artizans,

As the demand for instruction increases, ghe incomes of the teachers will
doubtless increase hikewise, but the want of competent men will still remain.
The offer, under a recent Minute of the Department, of sums of 25 L per annum
in md of scholarships to be founded by localities contributing hke sums,
together with the remission of the fees of the Government Colleges of Science
to the holders of such scholarships, will probably mnduce some young men to

prepare themselves for the career of elementary science teachers.
p P

II.—TaE SCIENTIFIC INSTRUCTION OF THE SMALLER MANUFACTURERS AND
MANAGERS.

Unfortunately, this division may be disposed of in a very few words. Its
members have either risen from the rank of foremen and workmen, in which
case all that has been stated of the first duvision will also apply to them ; or
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else they are an offshoot from the class of smaller tradesmen, clerks, &¢, and
have been educated in the ordinary secondary endowed, and so-called com-
mercial schools  'With some admirable exceptions, the instruction which they
afford 1s certamnly not superior to that of the best conducted elementary
schools, and even in the better schools of tlus grade the principles of science
are scarcely ever taught The pupis have, however, gencrally remaned at
school till the age of 14 or 15,and they never lose the use of the elementary
instruction which they had acqwred at school. Hence, where the opportumity
for instruction 1n adult science classes exists, they have not, Like the artizans, to
contend with the mere clerical obstacles to the acqusition of scientific
knowledge.

TII.—Tuz Proprierors AND MaNAGERS OF GrEaT INDUsTRIAL UNDEATAKINGS.
Al

In those not unfrequent cases where these persons also have risen from
the rank of artizans, the same exceptional gifts, including more especially
those of unconquerable perseverance and energy which had caused their ele~
vation, have also enabled them generally to correct the deficiencies of thewr
early hiterary traiming  Any knowledge of scientific principles which they may
have acquired 18 generally the result of sohtary reading, and of observation of
the facts gith which thewr pursuits have made them famihiar

More generally, however, the trammg of the ceptalists, and of the
managers of thewr class, has been that of the ligher secondary schools,
follawed 11 rare, though in more recent years less unfrequent, mnstances,
by a course of more or less systematic scientific instruction m colleges like
the Royal School of Mimes, the Royal College of Chemistry, Umversity and
King's Colleges, London , Owens’ College, Manchester , and the Laboratories of
the Unisersities of Edinburgh and Glasgow  The scientific courses of Oxford
have been too recently mstituted, and have hitherto been devoted too entirely to
pure science, to have had any appreciable influence on the scientific mstruction
of this class, besides which, a feeling exists, o which expression was given by
Mr Chance, the eminent manufacturer of Smethwick, himself a man of great
scientific attanments, and a distinguished member of the Umversity of
Cambnidge, that however suitable the Universities may be or become for the
traming 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
prosecution of an mdustrial career,

The Mlitary and Suaentific Department of the Proprietary College of
Cheltenham, and the City of London Endowed School, are exceptional instances
of secondary schools in which instruction in science holds the first place. In
the great public schools of Harrow and Rugby, instruction m one scientific,
subject, m addition to classics and mathematics, bas only recently been made,
compulsory ’

Any attempt to analyse brefly the evidence as to the degree of instruc-
tion given at King's College and Umwversity College, London, and Owens’
College, Manchester, would probably fail to convey a correct impression , your,
Commuttee would theretore direct attention to the evidence., The same
observation apphes to the Umwersity of Edinburgh, where a Chair of Civil
Engineering has recently been founded by Sir David Baxter, to the endow-
ment of which the Government has,asreed to contribute.

The engineers of Manchester and the neighbourhood have rased a fund for
endowing a smmilar Chair at Owens’ college in that city To that fund, a single
firm of mechanical engineers contributes 3,000 I, besides a subscription of 250 L.
per annom from ore of its partners The college 18 full to overflowng, and a

roposed bulldng fund of 150,000 has already recetved subscriptions amount-§
ing to 40,000 L. )

The Royal School of Mines in Jermyn-street, 1n addition to is lectures fo
artizans, delivered by some of the most eminent men of science, has systematic
courses of Jectures in nearly every subject usually comprised in a higher tech-
meal course, with the important exception of mathematics .

The number of its matriculated students 1s under 20, its metallurgical
laboratory, which has room for only 10 students, is always full. The Royal
College of Chemistry in Oxford-street, which is connected with i, has about
40 students in its laboratory. It cannof accommodate more. .

t
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It has been possible, in consequence of the good preparatory teaching of
elementary mathematics in the Dockyard Schools fiom which the pupils ;are
drafied, to make mathematical 1nstruction, which, 1s wantmg 1 Jermyn-street,
one of the principal features of the Royal School of Naval Archutecture at South
Kensimgton, the only school of naval construction 1a the kingdom. » According
to the evidence of Mr. Reed, -Cluef Constructor tg the Navy, this schoaql 1s
rendering most essential service to that department. The pupils are engaged
during s1x months 1 constructive works 1n the various dockyards, and undergo
a complete course of technical trammg at South Kensington 1o, all that relates
to their art, during the rest of the year .

Your Committee does not consider it desnable to refer in “this repoxt
to the Royal College of Science mn Dublin, or,to the Queen’s Colleges and
science classes in Ireland, as the subject of the mmstitufions for promoting
science and art in Ireland 1s now undergowng separate mvestigation.

2, The Relation of Industival Education to Industrzal Progress.

The industrial system of the present age is based on the substitution of
‘mechanical for animal power ; its development 1s due in this country to ifs
stores of coal and of metalle ores, to our geographical position, and temperate
chmate, and to the unrivalled energy of our population ‘o

The acquisition of scientific knowledge has been shown by the witnesses
to be only one of the elements of an industmal education and of industrial
progress. Indeed, there is a preponderance of evidence to show that so far as
the workmen, as distinguished from the managers, are concerned, it can be
considered an essential element only in certain trades, or, generally, as enlarging
the area from which the foremen-and managers may be drawn.

In all cases another and an 1ndispensable element of industral success is
the acquisition of practical experience and manipulative skill.

The evidence given before your Committee places beyond all doubt the
fact, that these latter acquirements are possessed i a pre-eminent degree by our
manufacturing population of every grade, aceording to- their several necessities,
They are obtained in our factories, our forges, our workshops, our shipyards,
and our mines, which, in their organization and apphances, are the models
which, mith a few special exceptions, other nations have hitherto imitated and
followed, but not surpassed

Although the pressure of foreign competition, where it exists, 1s con-
sidered by some witnesses to be partly owing to the superior scientific attain-
ments of foreign manufacturers, yet the general result of ‘the evidenee proves
that it 1s to be attributed mainly to their artistic taste, to fashion, to lower
wages, and to the absence of trade disputes abroad, and to the greater readit
ness with which handicraftsmen abroad, in some trades, adapt themselves to
new requirements ’

It 18 owing to one or more of these favourable conditions, rather than' te
superior education or technical skill, that the lacemakers of Calais, and the loco:
motive manufacturers of Crenzot and of Esshingen, are competing with thid
country 1n neutral markets, and evofl at home ; and Mr Cochrane states that
the low rate of wages alone enabied the factory at Anzin to furmish hin with
pumping and winding engines, constructed accordng to his own design, but
of excellent workmanship, for his collieries n Northumberland and Durham.

Only two witnesses from Birmingham, the one an eminent merchant,
the other a manufacturing jeweller, and Mr Gill, a woollen manufacturer, of
Inperleithen, in Scotland, attribute the loss of certain trades to the superior
skill, applhiances, and education of the German, Belgian, and American manu-~
facturers; and the great steel works of Krupp, m Westphalia, have been named
as the only mstance of,a factory which 1s said to possess an orgamsation
superior to that of any estabhshment in the same branch of industry in this
country. ‘

At the same time, nearly every witness speaks of the extraordinarily
rapid progress of Continental nations in manufactures, and attributes that
rapudity, not to the model workshops which are met wih m some foreign
countries, and are but an indifferent substitute for our own great factores, and
for those which are rising up in every part of the Continent ; but, besides other
causes, to the scientific traming of the proprietors and managers in France,
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Switzerland, Belgium, and Germany, and to the elementary instruction which
is universal amongst the working population of Germany and Switzerland.
There can be no doubt, from the evidence of Mr. Mundella, of Professor
Fleeming Jenkin, Mr Kitson, and others, and from the numerous reports of
competent®observers, that the facihities for acquiring a knowledge of theoretical
and applied science are incomparably greater on the Continent than in this
country, 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 of, all industrial nations. All are of opmion that it 1s of incalcu-
lable importance economically that our manufacturers and managers should
be thoroughly mstructed in the principles of their arts.

They are convinced that a knowledge of the principles of science on the
part of those who occupy the higher industrial ranks, and the possession of
elementary instruction by those who hold subordinate positions, would tend to
promote 1ndustrial progress by stimulating improvement, preventing costly and
unphilosophical attempts at impossible inventions, diminishing waste, and
obwiating 10 a great measure 1gnorant opposition to salutary changes.

Whalst all the witnesses concurred in behieving that the economical necessity
for general and scientific education is not yet fully realised by the country,
some of them consider 1t essential that the Government should interfuie
much more actively than it has done hitherto, to promote the establishment
of scientafic schools and colleges 1n our great industrial centres.

In reference to the sufficiency, or the reverse, of voluntary efforts, 1t ia
stated, on the one hand, that premiums of several hundred pounds are paid for
the admission into the offices of civil, and the workshops of mechanical engi-
neers, of pupils, many of whom fal to avail themselves fully of the valuable
instruction which they would obtain there, owing to the absence on their part
of all prehminary mstruction in mathematics and physical science. It 18
reasonably inferred that persons who are willing to pay those large sums,
and who do not hesitate to send their sons to expensive schools, will be pre
pared to pay for instruction i science as soon as they are convinced of its
utibty. It 18 argued, on the other hand, that in all countries, and at all
fimes, the offer of education of every kind has preceded the demand, and that
any temporary sacrifice on the part of the State, i order to place scientific in-
struction within the reach of those who would be likely to appreciate 1t, will be
amply and speedily repaid by the increase of the general intelligence and pross
perity which 1t will produce.

A more general opmion on the part of the witnesses than either of these
opposite views is, that wherever any locality in which, from its geographieal
position and industrial importance, 1t may be presumed that a scientific college
or a higher secondary school of science 18 likely to be successful, 18 prepared
to contribute largely to the creation and maintenance of such an nstitution,
the State may faurly give assistance to such locality by hberal grants for
bwlding and apparatus, mn addition to the existing payments on results and
scholarships.

CaNcLUSIONS.

The evidence which has been given before your Committee, and in part
summarised i the preceding pages, together with the information which is
accessible to them in cofamon with other members of the community, has con.
yinced them : ¥

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

(2) That unless regular attendance of the children for a sufficient period
ean be obtained, little can be done in the way of their scienfafic instruction.
(3.) That elementary instruction in drawing, in physical geography, and
in the phenomena of nature, should be given in elementary schools. (4) Th
4, at
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(4.) That adult science classes, though of great use to artizans, to foremen,

and to the smaller manpfacturers, cannot provide all the scientific instrue-

tion which those should possess who are responsible for the conduct of important

industrial undertakings That all whose necessities do not oblige them to leave

school beforg the age of 14, should receive instruction 1n the elements of science
as part of their general education

(5) That the reorganisation of secondary instruction and 'the introduction
of a larger amount of scientific teaching into secondary schools are urgently
required, and. ought to recewve the 1mmediate consideration of Parhament and
of the country. ;

(6 ) Thatt 1s desirable that certain endowed schools should be selected in
favourable situations for the purpose of being reconstituted as® sclence schools,
having 1n view the special requirements of the district, such schodls to be
rendered available to the surrounding districts. by the estabhshment of exhibi-
tions open to pubhic competition , so that the children of every grade may be
able to nise from the lowest to the highest school

-~ ‘

(7 ) That superior colleges of science, and schools for special scientific in-
struction requuring costly buldings and laboratories, cannot be supported by
fees alone, without aid from one or more of the followmng sources, namely, the
State, the localities, and endowments or other benefactions.

(8 ) That such colleges and special schools are most likely to be successful
if established 1n centres of industry, because the choice of such centres tends
to promote the combimation 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 hving at a distance from home would otherwise b¢ an insu-
perable barrier. .

(9) That the provinces of England, especially the agricultural districts, have
not received a sufficient proportion of the State grants for scientific education.

(10 ) That those provinces of England are entitled to such a modification of
the public grants as will afford them mecreased aid, supplementary to the funds
which they may raise m their own localities for the purpose of promoting scren-
tific instruction ~ That grants of money from the national exchequer for local
scientific instruction should be chiefly designed to promote local activity, and
a better use of resources otherwise available, and should be regarded as ocea-
sional or temporary.

(11) That some slight addition ta the emoluments of sciexce teachers would
probably tend materally to promote the establishment and permanence of
elementary science classes ’

(12.) That the provisions of the Public Libraries and Museums Act should
be altered so as to enable public bodies to levy a shghtly increased rate for
selentific purposes. )

* (13) That the mgnagers of training colleges for the teachers of elementary
schools should givé‘special attention to the instruction of those teachers in
theoretical and apphed science, where such instruction does not exist already.

{14) That teachers in el:yﬂ’ary day schools should be paid on results, for
teaching sciénee to the oldgr7nolars, in the same way as payment is now made
for drawing in such sche,.s. That the education of higher science teachers
should be encouraged, by the granting of degrees in scipnce at Oxford and
Cambridge as at other Universities, and by the opening of a greater number of
fellowships to distinction in natural science as well as m literature, and mathe-
matical and moral science

(15) TR t a more intmate connection between the various Government
Institutions%ar scientifie instruction m Xiondon would increase the efficiency
of each of those nstitutidns, and that the constitution and management; of those
iélshtutions and their future relations to each other requires further investiga-

on.
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PROCEEDINGS OF THE COMMITTEE

Thursday, 2nd Aprl 1868,

.

N MEMBERS PRESENT ¢

Mr. Samuelson, Mr Read.

Mr Akroyd. Mr. Acland,

Mr. E. Potter. Mr Dizon.

Mzr. Powell Mr. Gregory.

Mr M<Lagan Lord Frederic Cavendish.
Mr. Wilham Lowther. Mr. Graves,

Mr. Bagnall.

Mr. Samuelson was called to the Chay,

The Committee, delberated.
[Adjourned to Thureday, 23rd Apri, at Twelve o’clock.

Thursday, 23rd Apridl 1868,

———r—rrrrr,
MEMBERS PRESENT :
Mr. SamuELSON in the Chair.

Mr Gregory. Lord Fredence Cavendigh.
Mr Dixon. Lord Robert Montagu
Mr. Potter, Sir Charles Lanyon.

Mr, Bazley Mr Austin Bruce.

Mr M‘Lagan. Mr. Bagnall.

Mr. Lowther. Mr Graves.

Mr Henry Cole, ¢,B., and Captain Donrnelly, B E., wers severally exammned.
[Adjourned to Monday next, at Twelve o’clock.

Monday, 27tk April 1868

MEMBERS PRESENT;
Mr SamurLsoN in the Chair

Mr, Akroi{ll. % érustm Bruce.

Mr. Bagnall. . . Gregory.

Lord R%bett Montagu, Lord Fredenic Cavendigh.
Mr, Read Sir Charles Lanyon.

Mr. M‘Lagan Mr. William Lowther.
Mr Bazley. Mr Dixon.

M. Potter. Mr. Acland,

Captain, Donnelly, & &, further exammgd.
Mr B R. V. Lmgen examined.
[Adjourned to Tharsday next, st Twelve o'clock,
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Thursday, 30th April 1868,
T
MEMBERS PRESENT .

Mr. Samurprsow in the Char. |

3 d. Mr Austin Bruce.
%g: ﬁle{:gy Mr. Gregory ¢
Ms. Potter. Mr. M‘Lagar,
Lord Robert Montagu. Mr Bazley. *
Lord Frederic Cavendish Mr Dixon.

Sir Charles Lanyon. Mr: Bagnall.
Mr Acland. Mr. Lowther

Mz, Henry Cole and Captain Dondelly, » & , further examined

Dr. Lyon Playfair exammed .
[Adjourned to Monday next, at Twelve o’clock.

Monday, 4th May 1868,

MEMBERS PRESENT {

Mr SaMurLsoN in the Chair

Mr, Bazley Lord Frederic Cavendi
Mz, Potter Lord Robert Montagu.
Mr Akroyd Mr Dixon.

Mr. Lowther. Mr. Read

Mr Bagnall, ' Mr Austm Bruce
Mr. Graves ,

Mr, Trenham Recks, Mr, J. F. Lsebn, and Dr. J. Percy, were severally examined.
[Adjourned till Thursday next, at Twelve o’clock,

v

Thursday, 7th May 1868.

MEMBERS PRESENT .

Mr. SAMUELSON m .the Chair,

Mx, Bazley. Lord Frederic Cavendish.
« Mr. Potter. Mr. Austin Bruce

Mr. Akroyd, Mr Graves.

Mr. Dixen, Mr M<Lagan.

Mz, Acland. Mr Read,

Mr. Lowther. i

Mr. Joseph Whitworth and M. Robert Hunt, ¥ ® 8., were severally examined.
[Adjourned till Monday next, at Twelve o'clock.

" 3
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Monday, 11th May 1868.

MEMBERS PRESENT:
Mr SamueLsoN in the Chair

Mr. Lowther. Mr. Bazley,

Mr, Acland, Sir Charles Lanyon,

Mr Austin Bruce. Mr M‘Lagan

Mr Akroyd. Lord Frederic Cavendish.
Mz, Potter. - Mr Read.

Dr. W B. Carpenter and Professor John Tyndall were severally examined

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

Thursday, 14th May 1868,

MEMBERS PRESENT ¢
Mr. SAMUELSON in the Chair.

M, Graves, Lord Frederic Cavendish.
Mr. Bazley. Mr Read

Mr, Potter. Mr. M<Lagan

Mr. Dixon. Lord Robert Montagu,
Mr. Lowther, Mr. Austin Bruce.

Mr, Acland, Sir Charles Lanyon,

Mr. Akroyd, |

Room cleared —The Committes deliberated.
Professor Fleeming Jenkin examined,

| Adjourned to Monday next, at Twelve o'clock,

Monday, 18th May 1868.

MEMBERS PRESENT ¢

Mr. SAuvELSON m the Chair
Mr. Gregory. Mr Bazley.
Mr Lowgthréyr. Mr, MLagan
Mr Acland. Sir Charles Lanyon,
Lord Robert Montagu. Mr, Read.
Mr. Akroyd. Mr. Powell,
Mr Potter. Mr. Dixon

Professor B B. Chfton and S R. Kane were severally examned.

[Adjourned 41l Thursday next, at Twelve o'clock.”

Thursday, 21st May 1868.

MEMBERS PRESENT:
Mr. SAMUELSON i the Chair.

Mr William Lowther,
ﬁ:’ g:':;:.s Mr. Potter.
Mr. Acland. Mz, Read,
Mz, Bagnall. Mr. M<Lagan.
Mr. Bazley.

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

[Adjourned till Monday next, atjTwelve o'clock.
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Monday, 25th May 1868.

MEMBERS PRESENT?

'

Mr SaMurLsox in the Chair

Mr. Graves. Mr. Bazley
Mr Gregory. Mr Bagnall. .
Mr Potter. Mr Acland.
Mr, Duxon,  ’ Mr. M<Lagan.
Mr, Akroyd. Mz, Read.
Lord Freénc Cavendish, i Sir Charles Lanyon. a
Mr J. W. Cunningham, Dr. W. A Miller, and Rev. E. A Abbott, M A , were severally
d.
examng [Adjourned till Thursday next, at Twelve o’clock.
Thursday, 28th May 1868.
MEMBERS PRESENT*
Mr SauUELSON m the Chair.
Mz, Gregory. Mr Dixon.
Mr Bazley. Mr Acland.
Mr Potter. Mr Wiliam Lowther ,
Mr, Akroyd. M. Bagnall

Rev. Canon Moseley, Mr. Thomas Coomber, and Rev. Jokn G Cromwell, M.A., were
T

severally examined. '
{

[Adjourned t:ll Monday, 8th June, at Twelve o’clock. *

1
0

Monday, 8th June 1868.

Y

4.
MEMBERS PRESENT
Mr, SAMUELSON m the Char

Mr Lowther. Mr, Read.
Lord Fredenc Cavendash. Mr. MLagan.
Mr Akroyd. ' Mr Dixon.
Mr. Potter

Mr, Henry Wallam Ripley, Mr. George Gibb, Mr Wilkam Henry Stopford, and Mr.
George Jarmarn, were severally examined.

[Adjourned till Thursday next, at Twelve o’clock

Thursday, 11th June 1868.

MEMBERS PRESENT.
Mr. SamMUELSON in the Charr,

Mr. Potter. Lord Fredenic Cavendish,
Mr. Drson. Mr. Akroyd.

Mr. Bazley. Mr. Powell.

Mr. Graves. Mr Aushin Bruce.

Mr. Lowther. Sir Charles Lanyon.

M. Bagnall Mr. Beecroft.

Mr. Anthony John Mundella, Mr, Henry Ashwell, Mr. Thomas Isaac Btriin, Mr. James
Kotson, jun., and Mr Henry H. Sales, were severally exammed.

[Adjourned i1l Monday next, at Twelve o'clock,
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Monday, 15th June 1868.

MEMBERS PRESENT !
Mz, SAMUELSON in the Chawr,

Mr. Acland, Mr, Bagmall
Mr. Akroyd. Mr. M‘Lagan,
Mr Lowther. Mr, Read
Mr. Potter Mr, Dixon,
Mr. Bazley. Mr Powell

Dr. J. Waits, Mr. Thomas Lawton, and Mr Jokn Angell, were severally examined.
Mr. J, F, Lselin further examuned.
[Adjourned till Thursday next, at Twelve o'clock.

Thursday, 18tk June 1868

MEMBERS PRESENT .
Mr. SamvgLson in the Chair.

Mr. Potter Mr, Lowther

Mr. Bazley. Mr. Powell.

Mr, Akroyd. Sir Charles Lanyon.
Mr Acland Mr. Dixon.

Mz, Bagnall. o= Mr. M‘Lagan.

= Professor Henry E. Roscoe, *.R 8., and Mr Jokn Platt (s Member of the House) were
severally examned.

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

Friday, 19th June 1868

MEMEBERS PRESENT :

Mr SaMuELSON 1 the Char,

Mr, Read. Mr. Dixon, '
Mr. Potter. Mr Powell
Mr Acland. Mr. Bagnall.
" Mr Lowther. Lord Frederné Cavendish.
Mz, Rodert Rumney esamined,

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

Monday, 22nd June 1868.

MEMBERS PRESENT :

My, SaMUELSON in the Charr.
Mr. Dixon. Mr, Bagnall
Mr. Potter Mr Acland. )
Mr Lowther. Lord Frederic Cavendish.
Mr. Akroyd. Mr Powell.

Mr. Jokn Henry Chamberlain, Mr. W. C. Authen, Mr. Jokn Bragg, snd Mr. C Hibds
were severally examined.

[Adjourned till Thursday next, at Twelve o’clock
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Thursdey, 25th June 1868

MEMBERS PRESENT.

Mr. SamuzLsoXN m the Charr.

Lord Robert Montagu. I Mr Graves.
Mr Dixon, Mr Acland.
Mz, Potter. Mr Lowther,
Mr. Powell. Mr M‘Lagan
Mr. Akroyd. . Mr. Read.

Captain Donnelly, B E., further examined.
Mr, James Chance, M. Aifred Field, Dr.'George Lloyd, and Mr. Jokn Skirrow Wright,
were severally examined

[Adjourned tdl Monday next, at Twelve o’elock.

.

Monday, 29th June 1868.

MEMBERS PRESENT*

Mr. SAMUELSON in the Chair

Mr Akroyd. Mr. Powell

Mr. M<Lagan, Lord Frederic Cavendish.
Mr, Bazley, Mr, Dixon

Mr. Potter Mr. Read.

Sir Charles Lanyon,

Sir C Lanyon (a Member of the Committee), Mr R Calvert Clapham, Mr. Willam
Cochrane, Mr, John Daghsh, and Mr, Henry Watson, were severally examined.

[Adjourned 11l Thursday next, st Twelve o'elock

Thursday, ond July 1868

MEMBERS PRESENT ¢

Mr, SAMUELSON i the Char,

Mz, Gregory Mr, M¢ Lagan.

Mr M<Lagan, , Mr. Austin,

Mr. Lowther. Lord Frederic Cavendish.
Mr. Akroyd. Mr. Dixon.

Mr, Bazley. Mr. Graves.

Mz, Powe

Dr, Stevenson Macadam, Mr. Jokn Mayer, ¥ © 8., Mr. Robert Gull, and My, Willam
Bain, were severally examined.

[Adjourned till To-morrow, at Twelve o’clock.
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Friday, 31d J;tly 1868.

MEMBERS PBESEN'II H

Mr SaMUELSON in the Chaur,

Lord Robert Montagu Mr. M‘Lagan.

Mz, Dixon Mr. Akroyd.

M., Potter Mr. Acland.

Mr Bazley Mr. Lowther.

Mr Powell. Lord Frederic Cavendish,

Captamn Donnelly, & £ , further examned.
Lord Robert Montagu (a Member of the Committee), Professor T' II, Huzxley, F.1.8.,
Dr E Fronkland, # &8, and Mr J, C Buckmaster, were severally examined.

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

Tuesday, 14th July 1868.

MEMBERS PEESENT *
Mr SamyuersoN m the Chair,

Mr Powell, Sir Charles Lanyon
Mr Potter Lord Robert Montagu.
Mr Akroyd Mr, Acland.

Mr, Bazley Mr. Read.

Mz, Dizon.

DRAFT REPORT proposed by the Chairman, read & first fame as follows -—

“1. In order to ascertamn the state of scientific mstruction amongst the indusirial
classes, your Commuttee has called before it witnesses representing the following bodies .—

“1st. The Deﬁamnent of Science and Art of South Kensington, the Committee
of Council for Education, and the Government Colleges of Science and Naval
Architecture

“2nd. The University of Oxford, the Umvermty of London, and certain institu-
tions nnconnected with the State, in which ecience 18 taught exclusvely, or holds s
promunent posthion

“3rd The few secondary schools 1n which science has been for some tume syste~
matically taught.

“4th The s and teachers of 1 and hanics’ institutes
receving aid from the State, or supported exclusively by voluntary efforta,

“5th The population engaged i the great staple industries carned on in the
principal manufaciurmg towns and distmets

#“2 Therr evidence may be included under two heads —

“1st. The state of scientific mstruction of,
“(1) The foremen and workmen engaged in manufactures
“(2) The smaller manufacturers and managers.
“(3) The sroprietozs and managerg-in-chief of large industrial undertakings,
and—

% 2nd. The relation of industrial education to mdustrial progress,

«T,—The STATE of ScienTiFic INSTRUCTION of FOREMEN and WoREKMEN.

%3, It 18 stated that the foremen are almost, without exception, persons who have been
selected from the class of workmen by reason of thexr superior natural aptatude, steadiness,
and mdustry. Their edacation, and that of the workmen, during the school age, bas

been received in element schools; and both to the defective character of the
tary 5 owing c t
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$nstruction in those schools, and to the early age at which the children go to work,
. i8 rarely sufficient to enable them to take advantage of scientific mstruction at & later

period.

«4, Tn this statement the cluldren educated as half-ti under the Factory Acts
must, a8 a rule, be mcluded. The evidence of Mr Mundella and other witnesses tends
to show, that the primary education recerved in the factory schools 1s msufficient, except
where the employment and education are both uninterrupted between the ages of eight
and 13, and w&ere the mstruction 1s given 1 good schools established or supported by
manufacturers who take an active and intelligent interest in the welfare of the children
whom they employ.

«5 Asa rule, the httle rudimentary knowledge acquired at school is rarely retained
after the young people have been at work two or three years, and elementary scientific
instruction 18 tius entirely beyond the reach of alarge portion of our mdustrial population,
The series of schools at Halifax, at Oldham, &c., are exceptional 1nstances of fair elemen-
tary education to children, followed by elementary mstruction m theoretical and apphed
science to young persons aund adults,

« ¢, It 13 stated by nearly every witness (and on this subject your Commuttee would
direct particular attention to the evidence of the Rev_Thos. Cromwell, 1‘;rnmlya.l of the
traimng school at Chelsea) that the tendency of the Revised Code has been to diminish
the effictency of elementary education. It 1s hoped that the recent mtroduction of a
peventh standard of examination may have a contrary and beneficial effect, and 1t 18
contended that physical geography, the elements of drawimng, of the properties of
matter, and of the laws of hexﬁth, may be taught to young children in every elementary
school,

7. The existing elementary classes in expenmental science are gemerallyglield in

tion with hames' or Iiterary institutions , although thewr number hg#increased

of late, they are confined chiefly to the Metropolis and 1ts neighbourhood, and to Lan-
cashire, the West Riding of Yorkshire and Cornwall, and to Edinburgh and Glasgow.

¢ The puptls may present themselves for the exammations of the Society of Arts, and of
the Department of Science and Art at South Kensington. ‘'When such pupils are of the
artizan class, and are successful, payment according fo results 18 made to the teachers by
the Department, and Queen’s prizes or medals are given to the pupils themselves.

“ Bemdes artizans, draughtsmen, clerks, teachers, and other persons of varioudNgrades,
attend these classes, and the evidence of Professor Tyndall, Erofessor Huzxley, and the
other examiners, a8 well as of many other competent witnesses, concurs to show that the
instruction, though elementary, 18 sound.

%8 Elsewhere than m the districts named, these classes scarcely exist. Tn the mud-
land counties, the Midland Institution of Birmingham 18 the only one m which exper-
mental science is systematically taught There are no such classes permanently
established 1n the north-eastern, eastern, west mudland, or southern countes, and 1n
matx:f parts of England, the fact that Government aid is granted to them was unknown,
until puble attention was diawn to by the recent discussiop on the subject of techmeal
education, and by the appointment of this Committee  It1s true that the Science and Art
Directory shows numerous classes scattered over the conntry, but they are mostly con-
fined to rudimentary istruction in chemstry, physiology, and botany, 1 various schools.
Though not without value of thewr own, they have very httle, if any, direct mfluence on
the industrial occupations of any class,

“9 In Scotland, where the superior primary mstruction of the artizans removes one
of the obstacles to their acquinng scientific nstruction, the Watt Instrtution of Edin-
burgh, and the Andersoman University of Glasgow have rendered good service, the
former during nearly half a century, the latter %or more than 20 years, they ean boast
amongst their scholars such names as those of Nasmyth, James Young, and many others.
Techmical objections have hitherto prevented these schools from recewving the grants of
the Science and Art Department, but within the last 12 months these have been over-
come,

“10. The Miming School of Cornwall, a8 described by Mr Robert Hunt, Keeper of'
Mining Records, 18 the only one of its kund; the mining population being scattered
:lver a wide ares, 1t 18 necessary to send a teacher to the villages in order to conduct the.

seges,

* The miners are taught the elements of chemical and physical science with specal re-
ference to their oconpations; and the school 18 producing results which are excellent,
though himited a8 to their area by want of funds. The wages of the mimers are mnadequate
to enable them to pay fees sufficiently lugh to support the school, even with the ad of|

yment on results from the Deparment of Science and Art, and the local subscriptions
do not enable the promoters to provide wstruction for all the villages which require or

esire it,

11, The witnesses from the north of England, representing the coal trade, Mesars,
Dﬂ;g;;sh & Cochrane, are anxious for the establishment of g similar peripatetic school in the.
. o mt
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. pit wof Durham snd Northumberland, Until their sttention was drawn to the
{S‘tmgll i School, ‘were quite unaware of itz existence. They state that the
proprietors of colliertes would be willing to provide the necessary buildings, and they cone
sider 1t essental that the Department of Science and Art should give 1ta advice, and the
services of its organising master, to the local matter which may be formed to carry
out science instruction pmongst the mining population of those -

“12 At Huddersfild specal classes are mow in course of formation for teachin
chemstry, as spphed to dyeing, to foremen and apprent ese ¢l are su pone§
by the prinapal manufacturers and merchants of the neighbourhood, At Brudforcr a sub-
seription hist has been opened for the erection of a school of Science and Art, at a cost of
50,000 7, to which one of its citizens has offered a contrbution of 5,000L; and the
munificent gify of 10,000 4L by Mr. Whitworth, for the endowment of scholarshups n
mechanical engineering, 15 offered on conditions that give to the artizans, concurrently with
men of vther grades, and who have recewved a more liberal education, an opportumty of
acquiring a scientific knowledge of their craft and profession.

13, The Hulme branch of the Amalgamated Society of Carpenters has been the first
trade society to establish an adult school 1n whuch carpenters and joiners, whether members
of the society or not, may be taught drawing, the principles of bwlding, construction, and
other branches of science having special reference to thewr trade.

“14, The Brstol Trade School, and the Navigation School of Hull, both mided by
grants on results from the Science and Art Department, are conspicuous examples of the
successful miroduction of science teachmg into elementary schools of a auperior kind for
grtizans  The Bristol echeol 18 fully described 1n the evidence of Mr Thomas Comber.
The bwilding, formerly used as a national school, 18 rent free, and receives some 156 boyd
of the ages of 12 to 15, who are taught el tary mathematics, ch y,» physics, and
mechancal drawk They pay a fee of 3 L per annum, whch, together with the grant
_on results, covers the cost of conducting the school, .

“15. A hindrance second only to that of the defeetive elementary imstruction of theé
pupils 15 the y of teachers, and the want of achools for training them, The
remuneration of the teachers, ansing from pupils’ fees and payment on results by the
Department of Science and Art, is, with few exceptions, so scanty that science tenclunilu
scarcely ever followed as a profession, but only as an sddition 1o some more profitable
employment. Hence, classes are frequently suspended whenever the more important

ta the teacher d d increased attention, or cause him to remove to other

Joealities. ,

% Nearly sll the witnesses claum, as a means of sugmenting their emoluments, some
relaxation of the rule which prevents teaghers bemng paid on the results of imnstruction
given $o persons who are »ot artizans.

«16 Asthe demand for instruction increases,the incomes of the teachers will doubtless
jncrease hkewise, but the want of competent men will still remamn, The offer, under a
s recent Minute of the Department, of sums of 25 ! per annum in atd of scholarships to be
founded by localities contmbuting like sums, together with the remussion of the fees of
the Governmens Colleges of Science, to the holders of such scholarships, will probably
jnduce some young men to prepave themselves for the career of elementary science

ers.

\

«JI. TEE SCIENTIFIC INSTRUCTION OF THE SMALLER MANUFACTURERS AND
NAGERS, '

@17 Unfortunately, this division may be disposed of in a very few words, Its mem-
bers have either riser from the rank of foremen and workmen, in which case all that has
been stated of the first division will also apply to them; or else they are an offsboot from:
the class of smaller tradesmen, clerks, &c, and have been educated in th- ° i
secondary endowed, and so-called commerdial schools. With some ad~" ¢
the instruction which they afford is certamly not superior to that , -
elementary schools; and evem w the better schools of this grade the principles of acience
are scarcely ever tanght. The pupils bave, however, ?:nerally remaned at school till
the age of 14 or 15, and they never lose the use of the elementary instraction which they
had acquired at school. }}ence, where the opportumty for mstruction 1n adult scienees
classes exist, they have not, like the art1zans, to contend with the mere clerical obstacles
to the acquisition of scientafic knowledge.

4

« ITT.—THE PROPRIETORS AND MaNAGERS OF GREAT InpusTRIAL UNDERTAKING

« 18, In those not unfrequent cases where these persons also have risen from the rank:
of artizans, the same exceptional gifts, inclnding more especially those of nuconquerable
everance and energy which had caused their elevation, have also enabled them gene-
rally %o correct thee?eyz‘imencies of their early Literary training. Any knowr;eg:ﬁ gst

A
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3
scientific prineiples which they may haver scquired is gemerally the result of soltary
reading, ml:)d of l;ynthemal observafion of the facts, with whach thew purswts have made
them farmbhar.

«19 More generally, however, the traming of the capitahsts, and of the managers of
their class, has been that of the higher, secondary, or public schools, followed i rare,
though in more recent years less unfrequent, instances, by a course of more or less
systematic scientific mstruction 1n colleges Like the Royal School of Mines, the Royal

ollege of Chemustry, Unwerasity snd Kung’s Colleges, London , Owens’ College, Man-
chester, and the laboratories of the Universities of Edmburgh and Glasgow. The
acientific courses of Oxford have been too recently mmstatuted, and have hitherto been de-
voted too entirely to pure ecience, t0 have had any appreciable mfluence on the sciennfie
mstruction of this class, besides which, a feeling exists, to which expression was given by
Mr Chance, the eminent manufacturer of Smethwick, hmself a man of great scientific
attanments, and a distinguished member of the Umversity of Cambridge, that however
suitable the universities may be or become for the traming of professors of science of the
higher class, the habits at present acquired there by the sons of wedlthy men are not
conducive to the suecessfuf prosecution of an mdustriel career,

«20 The Military and Scientific Department of the Proprietary College of Chelten-
ham, and the City of London Endowed School, are exceptional imstances of secondx.rly
schools 1n which instruction 1 science holds t4€ first place In the great public schools
of Harrow and Rugby, instruction in one scientific subject, in additon to classics and
mathematice, has only recently been made compulsory.

« 21, Any attempt to analyse briefly the evidence as to the degree of instruction given
at King’s College and University College, London, and Owens’ College, Manchester,
would probably fail to convey a correct 1mpression your Committee would therefore
direct sttention to the ewidence s exfenso. The same observation apphes to the Um
veraity of Edinburgh, where a Chair of Ciwil Engineermg has recently been founded by
Sxi David Baxter, to the endowment of which the Government has agreed to con-
tnbute.

22 The inhabitants of Manchester have raised a fund for endowing a similax Chair at
Owens' College 1n that ety  To that fund, a single firm of mechanical engineers contri-
butes 3,000 [, besides & subseription of 250 /, per annum from one of 1ts pariners. The
college 18 full to overflowing, and a proposed }l))mldmg fund of 150,000 L has already re~
cerved subseriptions amounting to 40,0001

¢ 23, The Royal Schoal of Mines, m addition to its lectures to artizans delivered by
some of the most eminent men of , has systematic courses of Jectures i nearly
every subject usually comprised n a higher fechnical course, with the impartant exception
of mathematics.

“The number of its matriculated students 14 under 20; its metallurgical laboratory,
which has room for only 10 students, 1s always full The Royal College of Chemistry in
Oxford-street, which 15 connected with 11, {xaa about 40 studenis in its Iaboratory. It
cannot accommodate more ‘

24 Tt has been possible, thanks to the good preparatory teachmg of elementary mathe-
maties in the Dockyard schools from which the pupils are drafted, to make mathematieal
mstruction, which 18 wanting in Jermyn-street, one of the principal features of the Royal
School of Naval Architecture at South Kensington, the only school of naval construction
in the kingdom _According to the evidence of Mr Reed, Chuef Constructor to the Navy,
this school 18 rendering most essential service to that department. The pupils are engaged
during six months m constructive works in the various dockyards, and undergo &
complete course Gitechnical trauning at South Kensington m all that relates to therr art,
during the rest of the year.

“25 Your Committee does not considert desirable to refer in this Report to the Royal
College of Science i Dublin,"or ta the Queen’s Colleges and science classes in Ireland,
as the subject of the mstitutions for promoting science and art in Ireland is now undes-
gowg sepirate investigation,

«26 The following abstracted statement of the cost of instruction i some of the
preceding echools or msututions, though only approximate, may be of service'—

“Royal School of Mines, 302 for three years, exclusive of laboratory fees, which
are from to per arnum,

+* Royal College of Chemistry, 6 . per annum, exclusive of laboratory fees, which
are .

“ King’s College Scientific Department, .
“ University College, .

“Owene’ College, Manchester; evening classes to working men, at per
course

¢ Cheltenham College Military Department, 28 7 per annum , books, laboratory,
&o., 81 per annum.

432, c2 «City
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% City of Liondon School, 9 I per annum.
« Bristol D, Trade School, 37 per annum,

“ Note—Eig’s College Is sclf-supporting; the ground having been contributed b
the State, and the bulding, for all depx:'uneits, havng;; cost gl. on contriu v

tl‘: Owens’ Coﬁege is endowed by very large benefactions of the late Mr, Owens and
others.

% The City of London School, according to the evidence of the head master, the R ;.
E Abbott, would be onmPelled to raise the fees from 91 to 13/, o 1t had t(.; ;y reent
for 1ts buildings, and received no ad from endowments; and the masters ars said to be
inadequately remunerated.

“ The Bristol Trade School has no endowment, except the free use of the buildings

# The fees in the adult science classes usually vary from 5s to 10 s, per course, the
State contributes to the mantenance of the teachers by payments on the results of the
May exammnation of artizan E“Pﬂs’ m addiion to which there is in nearly all cases
considerable aid fiom local subscriptions, and from the general funds of mechamics’ and
other similar instatutions.

“2 The Relation of Industrial Education to Industrial Progress

“ 27, The industrial system of the present age is based on the substitution of
mechameal for ammal power; its development 18 due in this country to 1ts stores of coal
and of metallic ores, to our geographical postion and temperate clmate, and to the
unrivalled energy of our population. 5

¢ 28. The acqmaition of serentific knowledge has been shown by the witnesses to be
only one of the el ts of an industrial tion and of industral progress, Indeed
there is & preponderance of evid to show that, so far as the workmen, as distinguished
from the gers, are d, 1t ean be dered an 1 element only 1n certain
exceptional trades, or, generally, as enlarging the area from which the foremen and
managers may be drawn

29, In all cases another and an mdstensable element of industrial success 13 the
acquisttion of practiesl expenence and mampulative skill.

¢ 30, The evidence given before your Commuttee places beyond all doubt the fact,
that these latter acquirements are possessed in a pre-emwent degree by our manufactur-4
ing population of every grade, according to their several necesaties. 'fhey are obtamned
1 our factories, our forges, our workshops, our shipyards, and our mines, which, 1 their
organization and apphances, are the models which, with a few epecial exceptions, other
nations have hitherto imitated and followed, but not surpassed.

«31. The pressure of foreign competition, where 1t exists, is attributed mamly to the
artistic taste of foreign nations, to fashion, to lower wages, and to the absence of trade
dwsputes abroad.

%32, It 18 owing to one or more of these favourable conditions, rather than to supenor
education or techmical ekill, that the lacemakers of Calais, and the locomotive manufac~
turers of Creuzot and of Esslingen, are competing with this country in neutral markets,
and even at home ; and Mr. Cochrane states that the low rate of wages alone enabled the
factory at Anzin to furmsh hin with pumping and winding engines, constructed according
to his own design, but of excellent workmanship, which he has erected at lua collieries
Northumberland and Durham.

33, Only two witnesses from Birmingham, the one an eminent merchant, the other
manufacturng jeweller, and Mr Gill, a woollen manufacturer, of Innerleithen, in Scotland,
attribute the loss of certain trades to the supenor skill, apphances, and education of the
German, Belgian, and Amencan manufacturers, and the great steel works of Krupp,
‘Westphalia, have been named as the only“instance of a factory which 18 said to possess an
orgamzation superior to that of any establishment 1 the same branch of industry 1n this
country '

« 34, At the same time, nearly every witness speaks of the extraordinanly rapid pro~
gress of Contimental nations n manufactures, and attributes that rapidity, not to the model
workshops which are met with in some foreagn countnes, and are but an indifferent sub-
stitute for our own great factories, and those which are nsing up in every part of the

t; but, besides other to the scientific traming of the proprietors and

rs 1n France, Switzerland, Belgium, and Germany, and to the elementary mstruc-

tion which 15 umversal amongst the working population of Germany and Switzerland,
There can be no doubt, from the evidence of Mr. Mundella, of Professor Fleeming Jenkm,
Mr Kitson, and others, and from the numerous reports of competens observers, that the

facihties for acquiring a knowledge of theoretical and applied are parably
greater on the Contment than 1a this country, and that euch knowledge is based on an
advanced state of secondary education. ‘ )

“35. All
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35, All the wit in deswing similar advantages of education for this
country, and are satisfied that nothing more 18 required, and that nothmg less will suffice,
in order that we may retamn the positzon which we now hold in the van of all industral
nations. All are of opmion that 1t 13 of mmcaleulably greater smportance economically that
our manufacturers a.my managers should be thoroughly mstructed mn the prmcxﬂles of thexr
arts than that the artizans themselves should possess the elements of stich knowledge;
and all are agreed that good primary mstruction 1§ what is to be chuefly desired for th;e
working clase,

%36 They are convinced that a knowledge of the prineiples of science on the part of
those who occupy the higher industrial ranks, and the p n. of el tary instruction
by those who hold subordmate positions, would tend to promote mdustrial progress by
stimulating mprovement, preventmng costly and unphilosophical attempts at impossible
mventions, dmmshing waste, and obviating 1n a great measure ignorant opposition to
salutary changes.

«37. At the same time, the witnesses are far from believing that the economical
necesaxtty for general and scientific education 18 as yet fully realised by the country, and
some of them commder it essential that the Government should mterfere much more
actively than 1t has done hitherto, to promote the establishment of scientifie. schools and
colleges 1n our great ndustnal centres.

¢« 38. In reference fo the sufficiency, or the reverse, of voluntary efforts, it 18 stated,
on the one hand, that premmums of several hundred pounds are pad for the admisaion
into the offices of civil, and the workshops of mechanical engmeers, of papuls, many of
whom fail to avail themselves fully of the valuable mstruction which they would obtain
there, owliczﬁ to the absence on their part of all prelminary mstruction 1 mathematica
and physical science, and 1t 18 reasonably inferred that persons who are willing to pay
those large sums, and who do not hesitate to send theiwr sons to expensive schools, will be
prepared to pay for mstruction in science as soon as they are convinced of its utihitys;
whilst 1t 18 argued, on the other hand, that in all countries, and at all fimes, the offer of
education of every kind has preceded the demand, and that any temporary sacrifice on
the part of the State, mn order to place scientific mstruction within the reach of those who
would be likely to appreciate 1t, wall b8 Ei iy H®speedily repaid by the increase of the
general intelligence and prosperity which xt will produce

39 A more general opimion on the part of the witnesses than either of these extreme
views 15, that wherever any locality n which, from its geographical position and indus-
tnial smportance, 1t may be presumed that a scientific college or a higher secondary school
of seience 18 likely to be successful, 18 prepared to contributé largely to the creation and
mamtenance of such an institution, the State may fairly give assistance to such locality
by moderate grants, and by testing the results of the school

CoNCLUSIONS,

40, The evidence which has been given before your Commuttee, and in part summa~
nged m the Erecedmg pages, fogether with the 1nformation which 1s accessible to them in
common with other members of the commumity, has convinced them — '

(L) That it 18 of the most vital importance that increased efforts should be made to
place efficient elementary wnstruction within the reach of every chuld,

. “ 32 ) That whilst every assistance should be afforded by parochial aid, or otherwise, to
enable poor parents to send their chuldren to school, the cupidity or indifference of those
who are placed above want should not be permutied to mterfere with the claims of every
child to receive such instruction.

“(3 ) That elementary instruction in drawimg, in physical geography, and in the phe-
nomens of natuxe, should be given 1n all the la.rg,er ementa.r? sc%t)ogs v P

~ “(4.) That adult science classes, though of great use to artizans, to foremen, and to thé
smaller manufacturers, cannot be deémetf a substitute for the scientific mstruction which
those should possess who are responsible for the conduct of mmportant industral under-
takin That these, m common with all whose necessities do not obhge thém to leave

- school before the age of 16, should receive mstrifetion 1 the ‘e@ents of science as part
of thewr genera) education

“(5) Thaj thereorganization of secondary mstruction 18 urgently required, and that the

aborate reports of the Schools Inquiry Commission, which prove the mstruction 1 those
schools to be lamentably defective, whilst abundant funds for efficient education are shown
to exist, together with” the recommeadations of that Commssion, ought to receive the
immediate consideration of Parhament and of the country,

(6 ) That superior {)mnnry hools, and dary schools of various grades, n which
solence would more or less take the place of clasmcs as an mstrument of culture as well
a8 of direct instruction, can be estnbﬁshed, and would be self-supporting, if the fees are
:l(l]:l::l\luto thoes‘e pad for hterary instruction an good propretary or adventure schools of

432, o3 «(7.) That
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" ®(%.) That superor colleges of soience, and special schools for technical imstraction
#equinng costly buildings and labamtories, eannot be supported by fees alone, but must
wecerve aid from one or more of the dollowing sources—dérom the State, from the localitien,
and from benefactions.

“(8.) That guch colleges ‘and special schools are, for yarious reasons, most Likely to be
smccessful if established 1 hrﬁe centres of industry , and more eapecially for the rew{n that
the choice of such centres tends to promote the combination of with practice on the

_part both of the professors and of the pupils }

“(9.) That the taxpayers of the provinces of England have not received a full share of
the benefit of their contributions to the common fund, out of which the large grants to South
Kensington, to Jermyn-street, to the Scottish and Irish Uuiversities, and to the Insh
Colleges, have been made.

“(10) That, therefore, if the prmcipal of sustaming Government Colleges of Science
-and Musenms, and of giving sad to Scottish Universmities and Insh Colleges be mantained,
4be large manufacturing and mining centres of England may farly ask for such a redis~
tribution of the public grants as will afford them ancreased aid supplementary to the
funds which they aay raise 1 their own localities for the purpose of promoting scientufic
instruction.

“(11) That some shght addition to the emoluments of science teachers would probably
tend materially to promote the establishment and per of el tar 1
Tt will be for the department to consider whether such addition, if max{e, should be b
increased payment on results 1 all or some of the subjects taught, or in other ways whic
, Jogy not appear to be open to abuse

%(12.) That the provisions of the Publio Libraries’ and Museums’ Act should be
sltered @0 es to epable pubbe bodies fo levy @ shightly increased rate for scientific
purposes.

% (13 } That the managers of training colleges for the teachers of elementu‘y schools be

invited fo give special attention to the mstruction of those teachers m theoretical and applied
sciende, where such 1nstruction does not exist already

“(14 ) That teachers in elementary day schools should be pmd om results, for teachmn
sclllelz:l:e to the older scholars, 10 the same way as payment 1s now made for drawing 1 su
schools. .

“(15 ) That a more infumate connection between the varions Government imstitutions
for scientific mstruction an Liondon would increase the efficiency of each of those msti~
tutions ; but that, having considered the plan of a central college of science at South
Kensington, proposed by the Science and Art Department, your Commttee would not
recommend 1ts adoption wntil Parhament shall have referred it to the consideration of
competent persons ”

DRAFT REPORT, proposed by Mr Aeland, read as follows !

« J—IMPORTANCE OF ScienTIFic INSTRUCTION T0 THE INDUSTRIAL COMMUNITY,

#(1y T Furms and Managers —Scientific instruchion is important to the heads and

rm?:f)al managers of manufactuning firms, generally, as one among other branches of 4

beral education, and, 1 partwular cases, as supplying information mpeecssary for the
economical conduct, of business,

“(2) To the Artizans —As regards artizans, scientific instruction 18 desirable, firstly,
s 2 means of cultivating intelhgent babits of observation, secondly, 28 tending fo_set
trades free from obstinate adherence to traditional rules of practice mapphcable to modern
requirements ; thurdly, scientific mstruction 18 important to the arfizan, who has the prac-
tacal and moral qualities which might fit ham to rise to the post of foreman or manager,
because the absence of such knowledge might operate a6 an obstacle to the progrese of a
man otherwise well guahfied for promotion.

f

« JL.—SCIENTIFIC INSTRUCTION, HOW CONNKECTED WITH GENEBAL EDUCATION, A¥D
TECANICAL PRACTICE.

+ The practical course to be taken in making eystematic provision for scientific instruo~
tion cannot be decided without taking into account the exwsting arrangements for general
education, and for the acquirerment of the technical informat; ly required for the
practice of particular p f and branches of b

« These arrangements are. in dependent on certain legal restrictions affecting
pubbec endowed institutions (such as the grammar schools), and partly on seeial, profes—

#

(ol
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gional, and commercial usages, which have created a demand for mstruction in private
establishments,

i & Very large surs dre expended m England on genernl educativn; these sums ard de-
rived 1n part from ancient endowments, in‘ part from modern contributions to proprietary
and other schools, and to a very large extent from the payments of parents m the upper
and middle classes. r s . on

. & Tuchncal mstructon 1 England exists chiefly 1 the form of apprenticeship and Pupll-
age, and for the advantage supposed fo be derived from seemg practice m those forms,
very large sums are pad, 1 the form of premiums, by persons who desire thew sons to
enter upon professional, manufacturing, commercial, or agricultural pursuits

, *For scentific sstructwon, ether as a part of gemeral education or as introduction to
‘techncal travming, the expenditure at present 18 very small | It 1s obvious that the success
of any course to be pursued with a view to make provision for scientific instruction
must depend m great measure om the co-operation of parents; and thet such co-
operation must be founded on a general convicton of the practical advantage of the
means offered It is probable that, when such comviction shall have been established,
private resources may be relied upon for supplyimng a considerable portion of the necessary
expenses

T4 has, however, been frequently asserted that the higher branches of learning, which
may not stem to the pubhc at large to produce immediate results, réquire the sustenta-
tion of public funds m order to place the highest talent at the service of the nation *The
same statement 18 probably not less true of many branches of science, the ultunate.results
of which to the nation, though most beneficial, may not be obvious or generally re-
cogunsed,

! -

1 t Py
t

« JIT —PrAcCTICAL FORMS IN WHICH SCIENTIFIC INSTRUCTION IS NEEDED

#1 The universal estabhshment of primary schools, 1n which some of the elements of
patural history may form a part of the imstruetion, actompanied by measures tending to
prevent the rising generation from suffering from the neglect or ignorance of ther parents
or guaxdhans.

«2 The establishment in all towns of secondary schools for artisane and tradesmen
willing to keep their children at school te the age of 14 or 15; Drawing, and the elements
of mngnematlcs and natural science to be taught i such schools, and the school fees not ta~

d L2 per q
‘ %3 The further extension and encouragement of evening classes, and the appomtment*
of circulating or orgamsing teachers .

*4, The mtroduction of the elements of natural science into all endowed secondary
schools in which scholars continue their education up to the age of 16 or: 18 ‘

“5 The selection of certan endowed schools, 1n favourable situations i the manufac-
turing districts, as special seience schools, having i view the Kecml requirements of the
dstricty such echools to be rendered available as boarding schools to the surrounding
towns, by the estabhshment of Exlubitions open to public competition; so that the:
chldren of the artizan may be promoted from the lowest to the highest school,

6, The establishment of a small number of colleges for adults more or less: corties
sponding to Qwen’s College, Manchester, 1n which advanced soience teaching may be
given on. & ecale parallel to that of the Unmnaversities, but in more duwrect relation to the
Industry of the particular district 1 which each college 1s sitnated. The annual eost of
such 1nstruction 1s estimated at about 30Z per head, it being presumed that there are
200 pupils, and that good bwldings are provided. '

“7. The encouragemelh and certification of trpined science teachers by the recognition
of natural science as one element m the curmculum of the traimng colleges or normal
achools aided and inspected by Government. It deserves also to be conmdered whether
teachers of secondary schools should be admitted into the trawing schools on payment of
the expense of their mstruction

“? The encoursgement by examination and cerfificate of self-taught science teachers
*he industrial classes.

S, 10 of ngher science teachers by the granting of degrees mn science
at Oxforg~" 'se, and opening fellowships to distinction 1n natural science as
well e T W mathematical and moral saence.

/""S‘. The orgamsation, by the State, of the secondary education of the country, as a
whole, as regards the government and inspection ofn-zl publicly-endowed institutions,
and the estaﬁhsbm’ ent of a recogmsed standard of attainment for teachers, whether public
or private.
432 c4 .
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“IV.—SOURCES FROM WHICH THE FUNDS MAY BE DERIVED FOR THE EXPENS
oF SCIENTIFIC INSTRUCTION.

% The expe;ses are of three kinds .—

“a Current Ezpenses —Salaries, text-books, materials, chemicals, &¢.; reparr «
apperatus.

“5. Permanent Objects—Buldings, new apparatus, museums, Libraries of refer
ence,

“e Official Expenses—Inspection ; organizing staff for shmulating 1
and diffusing information,  orgaming or stunulatiog local aotior

# These expenses may be met by funds denived from the following sources :—
¢ The sources of mcome are as follows :—

¢ 1, Fees pmd by pupils.

%2, Endowments devoted to education,

% 3. Other public funds, such as obsolete charities, and others of doubtful or
mischievous tendency. ,

“4, Voluntary contributions.

5. Local rates.
6. Grants from the public exchequer, or loans advanced on local or personal
secunty.

“« V.—‘GENERAL PRINCIPLES

“Jt is submutted that 1t is premature to lay down, as appheable to all Jrlnces, tha
proportions 1 which the expenses of scientific instraction may be provided from the
above-named sources, but the following general principles are suggested for discussion ,—

¢ (1) That while moral and economical considerations may justify the expenditure from
the national exchequer of derable sums on general, and especially on primary edu~
cation, with a view to the dumnution of crime, pauperism, and disease, the payment, 1
whole or in part, of the expense of mstruction 1 science for particular classes 18 open to
prund facie objection, and requires some special justification.

“(2) That such justification for temporary grants from the national funds may to a
certamn himited extent be sought m gresent circumstances, which suggest the expediency
of measures tending to awaken local activity, and to promote a better use of exsting

Tesources
(3 ) That on this ground some extension of the action of the Department of Science
and Art may be deserving of consideration as a temporary measure,
“(4 ) That in any extended action of the Government the following principles should
be borne 1 mind —
% g, That expenditure on scientific instruction on the part of the Government is

useless without local co-operation, and therefore that the mmtiative ehould be taken
on the epoi, the Government axding i providing the means, and testing the results,

<}, That endowments for the annual expense of instruction are more effectual
when used to stimulate and reward exertion ian when they are expended on fixed
galaries with a view to make imstruction cheap. Therefore, that any portion of
existing endowments which may be rlghtly applicable to scientific mstruction should
‘be applied to that object, in the form of exhubitions tenable at good schools or colleges

giving scientific instraction.

% ¢ That the adnunistration of local funds for scientific instruction should be vested
in responsible bodies, representing a sufficiently wide area, with a view to guard
agamst undue local ifluence, and to secure the free action of enlightened public opimon.

« d. That while the evidence before the Commuttee shows that there 18 in some
quarters great mdifference to the importance of scientific mstruction, 1t proves, at the
_ esme time, that enlightened mdividuals and communities, when they are convinced of
1ts necessity, have shown a disposition and ability to make contrmbutions ae great as,
if not greater than, any which a Government could venture to propose to Parliament
to sanction, and therefore that it 18 more expedient to awaken and direct local exer-
tion than to snpersede the necessity for its exercise,
* “e, That
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¢ ¢, That sll classes of;ﬁ)upﬂs seeking scientafic mstruction should be called upon to
contribute, according to their means, to the expense of such wmstruction.

“ f That as regards the special mterests of 'manufacturers, the nation has no more
ntebest i providing for the technical mstruction of artizans, and foremen, and managers,
than 1t has m prowiding agncultural instrucuon for farm labourers, ard hinds, and
Isnd agents, with a view to the mcrease of the production of food

L
CONCLUSION.
4 The general conclusion to be drawn from the inqmries of the Commuttee 15, that Parha-
ment should be urged to proceed without delay—

« 1, To organise secondary education.

%2 To recogmse instruction m natural science as an 1ndispensable element 1n such
education.

« 3 To pronide for the central, provincial, and local admimstration of existing
funds, with due regard to the wants and capabilities of each branch of andustry:

¢ 4, To press forward further measures for primary education *

Draft Report, proposed by the Chairman, read a second iime, paragraph by para-
graph

Motzon made, and Question put, That paragraphs 1 to 39 mclusive, be postponed —
The Committee divided ,

Agyes, 5. Noes, 2.
Mr Acland. Mr Akroyd -
Mr Bazley. Lord B Montagu
Mr Dixon.
Sir C. Lanyon.
Mr, Powell

Paragraph 40 —Section 1; Amendments made Another Amendment proposed, at the
end of the section, to add the words, * And that greater regularity of attendance at
school, and a lengthened duration of school Lfe should be secured”—(Mr. Dizon) —
Question, That those words be there added—put, and negat.ved.

Section 1, as amended, agreed fo. -
Section 2 ~Amendments made

Avother Amendment proposed, by leaving out the words, “by parochial aid"—(Mx,
Acland)~Question put, flmt those words stand part of the section —The Committee

divaded
Ayes, 5. Noes, 2.
Mr. Akroyd, % Mr. Acland.
Mr. Dixon. Mz, Bazley.

Sur C. Lanyon, ’
Lord R. Montagu.
Mr, Powell.

r
Another Amendment proposed, by leaving out the word ¢ poor,” in order to 1nsert the
word “pauper”—(Lord R Montagu)f mstead thereof —Question put, That the word
“poor” stand part of the section.—The Committee divided «

Ayes, 8. . Noes, 4.
Mr. Acland, Mr, Akroyd.
Mr Bazley. Sir C, Lanyon
Mzr. Dixon Lord R. Montagu.
Mz. Powell.

‘Word inserted. .

& %u?ishon, That the section, a8 amended, stand part of the paragraph.—The Committee
vided ‘ - '

Agyes, 3. Noes, 4.
Mr. Akroyd. Mr. Acland.
Mr. Dixon Mr. Bazley.
Lord R. Montagu. Sir C. Lanyon.
Mr, Powell

d Section 4.
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Section 4.—Amendment proposed, by leaving out # 16 * inorder to insert © 14 "—{ Mr,
Acland), mstead theteof.—duestxon, That 16 stand part of the secti put, and negatived,
—Question put, That the word * 14 be there inserted.—The Commttee divided ;

+Ayes, 8. Noes, 2.

Mr Acland. Mr. Dixen,

Mr Akroyd. Lord R Montagu.
Mr Bazley.

Mr Powe.

Sir C. Lanyon

Mr Read,

Section, as amended, agreed to.
Section 5 amended, and agreed to

Section 6 —Amendment proposed, by leaving ont the section, in order to msert the fol-
lowing section —That 1t 1 deswrable that certain endowed schools should be selected in
favourable situations for the purpose of being reconstituted as science schools, having
1 view the special requurements of the district, such schools to be rendered avadlable to
the surrounding districts by the establishment of exhibitions open to public competition,
g0 that the childien of every grade may be able to rse from the lowest to the higbest
school—(Mr Adcland), msbeadg thereof.—Question, That Section 6 stand part of the
paragraph~—put, and negatived. Proposed section inserted.

Sections 7 and 8 amended, and agreed to.

Section 9 —Amendment proposed, by leaving out from the word @ received ” to the end
of section, 1n order to add the words “ a sufficient proportion of the State Grant for
scientific education”—(Mr Duron), instead thereof —Question, That the words proposed
1o be left out stand part of the section—put, and negafved~-Question put, That those
words be there added.—The Commuttee divided .

Ayed, 5. Noes, 2.
Mr Akroyd Lord R. Montagu.
Mr. Baley. Mr Acland.
Mr Dixon. *
Sir C Lanyon, . ,
. Read

Question, That the section as amended, stand part of paragraph.-— The Committee
divaded . -

Ayes, 5 Noes, 2 5
Mr Akroyd. Mzr. Acland.
Mr Bazley. Lord B Montagu,
Mz. Dixon.
Sir C. Lanyon.
Mr. Read

tion 10 —Amendment proposed, by leaving out the words “such a redistribution
of St(}e; public grants as will £ﬁ'o}r’d them increased mid, supplementary to the funds which
they may rase i ther own locahties for the puxpose of fromotmg scienhfie instruetion,”
in order to add the words, “increased Government sid for the promotion of scientific
instruction >—(Mr Dizon), mstead thereof —Question put, That the word “such” stand
part of the paragraph—The Committee divided .

Ayes, 4. ‘ Nogs, 3.
Mr Acland. ’ Mr, Akroyd.
Mr. Bazley. Mr. Dixon.
Sir C Lanyon. l Lord R. Montagu.
Mr. Read,

Further Amendments made.—Question put, That the section 2a amended, stand part af,
the paragraph.~—~The Commttee divided :

Ayes, 4. Noes, 3.
Mr A_kroyd‘, Mr. Acland.
Mr. Bazley. ' Sir ¢, Lanyon,
Mr Dixon. Lord B Montagu.

» Mr. Read.
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Amendment proposed, after last gection, to insert the followng section: <“The
grants of money from the N ational Exchequer for local scientific instruction should be
chiefly designed to promote local actrvity and a better use of resources otherwise available,
should be regarded as oceasional or temporary”—(Mr Aeland).—Question proposed, +That
thig section be there mserted —Amendment proposed, To leave out from: the word * avail-
able,” to the end of the proposed section-—(Mz.. A%royd)~—Question put, That the words
proposed to be left out, stand part of the proposed section —The Commuttee divided :

Ayee, 3 Noes, 2
Mr Acland. Mr Akroyd
Mr Bazley Mr., Dixon
Mr. Read.

Question put, That the proposed Section be there inserted —The Commuttee divided

Ayes, 3 ) Noss, 2
Mr. Acland. i Mz, Akroyd.
Mr Bazley. A Mr, Dixon.
Mr. Read.

Sections 11, 12, 13, 14, 15, agreed fs, sore with Amendments.
Paragraph (40), as amended, agreed to.
Postponed paragraph 1, amended, and agreed o

Paragraph 2, postponed,

Paragmph 3 —Amendment proposed, by leaving out from the words *elementary
schools™ to the end of the paragraph, i order to add the words “but the amount of
education which they, 1 many mstances, possess, 18 not sufficient to enable them to profit
by a scientific instruction”—(Mr A4#kroyd), mstead thereof—Question, That the words
proposed to be left out, stand part of the paragraph—put, and agreed to

aragraph amended, and agreed to

Paragraph 4.—Amendment proposed, to leave ont the words “1n this statement the
children educated as half-timers under the Factory Acts, must, as a rule, be included,.” 1n
order to mseert the words, “these defects are but partially removed by the Factoriy Acts”
~(Mr Akroyd), mstead thereof —Question put, &at the wvords proposed to be left out,
stand part of the paragraph,—The Committee divaded.

Ayes, 3. Noes, &
Mr Acland. i Mr Akwyd
Mr. Bazley. Mz Drxon.

Sir Charles Lanyon, i
Paragraph agresd to.

L ]

Amendment proposed, after paragraph 4, to msert the followng paragraph-—
“In many instances the educgiional provisons of the Factory Acts are rendered
ractically inoperative by the short and uncertam attendance of children at school durmg
e half-time pertod,, and 1n other cases, where a sufficient supply of children above 13
can be obtamed, employers refuse to take any short-timers, or to provide meang for their
education It has been stated, by Mr Wrght, of Birmmgham; that the new Factory
and Hours of Labour Regulation Acts have had the effect of throwing out of employ-
ment 2,000 to 3,000 hauds mi Bummgham, and that there are not more than 200 to 250
receiving education under the half-time system ; so desirous: are employers of ridding

themselves of all tronbl? as to the educational clauses of these Acts.

¢ It has, however, been admitted by several witnesses, that if children at and above the

age of 13 were not allowed to work full time untll they had passed an elementary

examination in reading, writing, and anthmetic, and obtained a certificate of competency,

th:;;:he parents and employers of such claxldren, out of regard to their joint interesuiﬁ
N ) 2 WO!
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would endeavour to secure the requinite standard of elementary knowledge at an ealier

e.
5 It has further been il;igesbed that s an incentive to attendance at infant schools
previously to entrance on hali-ime work, & rudunentary examination in smple reading
might be deemed a necessary qualification for a half-timer.

€ With these additional eafeguards sgawnst the evasion of the educational provisions
of the Factory and Hours of Labour Regulation Acts, 1t 18 contended by the advocates
of factory education, that these Acts, 80 amended, might be the means of extending primary
education amongst the labouring classes generally.,”—(Mr. Akroyd )

Question, That thus paragraph be there mserted—put, and negatived.

Paragraphs 5, 6, amended, and agreed to

Amendment proposed, after paragraph 6, to msert the following paragraph —

“(1.) As respects the Instruction of the Industrial or Artwzan Classes m Elementary
Science —After the formation of the Science and Art Department in 1853, attempts were
made 1n various forms to afford the working classes opportumties for instruction in the
elements of science These expermments do not appear to have met with much success till,
1 1859, a general mnute on 516 subject was passed by the Lords of the Commttes of
Council on Education. This minute, grestly enlarged, and with various modifications
which experience has suggested from fume to time, forms the code of rules termed the
Science Directory, and according to 1ts provisions the grants m aid of science schools are

tered It 1s a pure system of payments on the results of instruction, as tested by
the annual examinations of the department The payments are only made on account of
the mstruction of students of the artizan or mdustrm{g;mes The prizes are open to all.
Under this system a steady and rapid mncrease has been mantained, both i the number of
classes and the students under wstruction. This will appear from the following Table :

Number Nuomber
of Schools. | under Instruction,

1860 - - - - - - - - - - 9 500
1861 - - - - - - - - - - a8 1,330
1862 - - - - - - - - - - 70 2,643
1863 - - - - - - - ~ ~ - 75 8,111
1864 - - - - - - - - - - 91 4,068
1865 - - - - - . - - - - 120 5,479
1866 - - - - - - - . ~ - 158 6,885
1867 - - - - - - - - - - 212 10,230
1868 - - - - - - - - ~ - 800 14,600

¢« In this each separate institution 1 which scientific mstruction 18 given is treated as a
school, but the subjects taught and the number of classes i the diferent schools vary
much In some cases a school consists of but one class, and there 18 only one subject
taught, m others there are as many as mme and ten classes in different subjects. The
general results, as compared with the two previous years, are given below ”

«« ResuLzs of the SCIENCE ScaooL ExaMINaTIONS, May 1866, 1867, and 1868,

-

1868, 1867 1868.
Number of schools under certificated teachers med - 153 212 300
Number of classes in the same - - - - 400 560 789
Number of individuals under mstruction 08 under
certificated teachers - -~ - = 1 - -] esss 10,230 14,600
Number of the above who came up for exar «~ jn - - 2,980 4,620 _
Number exammed i1n addition to the abgs + ) were not
1 schools under certaficated teachers - - 170 | 400 300
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¢ Results of the S School Exa tions, May 1866, 1867, and 1868—continued
1866. 1867 1868.
3
Number of Papers worked in —
Subject
T Prectical, Plane, and Descripive Geometry - 617 783 1,387
II Mechanical and Machine Drawmg -~ - 469 764 1,671
III Buwlding, Construction, and Naval Architecture - 233 467 1,206
IV, Elementary Mathematics - - - - - 290 778 1,390
V Higher Mathematics L 24 36 33
VI. Theoretical Mathematies = ~ - - 178 228 853
VII Apphed Mechsmes ~ = = = =« o 86 110 167
VIII Acoustics, Light and Heat - - e A 327 590 769
IX Magnetism and Electrioity - = e . 352 728 1,038
X Inorgamc Chemstry =t - - - - 1,043 1,082 964
XI Orgame Chemustry - « =« = -~ = 121 121 123
XII Geolog, L T T 194 207 309
XIII, Mineralogy =~ * -~ - =« « - = 21 84 38
X1V. Ammal Physidlogy <« - - - - « 497 599 1,182
XV Zoology - - - <« = . e - 79 127 298
XVI Vegetable Physiology and Economie Botany - 188 100 112
XVII. Systematic Bétany =~ - - -~ - - 114 79 73
XVIIL Mwimg - - - . - - - - 22 38 41
XI1X. Metallargy - -~ -« - - - - 62 63 81
XX Navgawon =~ - - - - =~ =« 118 144 219
XXI. Nautical Astronomy - = e . 77 83 87
XXII, Steam - - - - = . = - 95 121 106
XXIII. Physical Geography e 409 931 1,516
Torar Number of Papers worked - - - 65,466 8,218 13,113
)
Number of provincial centres where exammations were
held - - - - - - - - - - 121 152 241
Number of metropolitan centres where examnations were
held (including South Kenangton Museum) - - 13 15 23
Number of 6th Class - - = - - . 778 1,687 2,359
" 4h , -+ = - - = - . 713 978 1,044
» 8rd Queen’s Prizes -~ - - - - 1,228 1,576 2,475
» 2nd Queen’s Prizes - - - = - 501 1,122 1,602
» Ist Queen’s Prizes - =~ = - - 842 755 1,079
Torar Number of Successes = - - - 8,562 6,013 8,649
k3
lem\:: L L T 1,904 2,200 4,464

* From the evidence we have had before us, and from the reports made by the exammers
to the Science and Art Department, 1t appears that there 1s a marked improvement as well
1 the nature of the instruction given as m the number of students. That this progress
should have been 148 1 eight Years, cannot but be conmdered highly satisfactory, when
1t is remembered that during that tune a knowiedge of the existence of the system has had
to be diffused in the country, necessanly a slow operation, and rot only the classes, but
the teachers to be™vreated. The payments on the results of the May 1867 examunation
awounted to 7,976 I, being at the rate of 155 7 d. per person under mstruction, or nearly
1 wr exammation 1‘.gapv.ar worked, or nearly 17 15s per mndivnidual stndent exammed.
1. recent minute these payments are increased ab least 10 per cent.

¢ That the country has not more generally taken advantage of the aid offere

d by the
State can be due only to the apathy and mdifference on the subject which lw.suniy -
nately hitherto obtun{.d. chnd ! ' ¥

« 'We find that under existng rules large payments can be earned in well-organised
secondary schools, such as the Bristol Trade School ; and 1 mght classes, as at Heywood,
Droylsden, Bolton, and Bury, though these do not occupy the whole time of the teacher,
who may devote lus day to other ocoupahox.’—(l:ord Robert Montagu.)

Question, That this paragraph be there i d—put, and negatived.
432, a3
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Remaining paragraphs agreed o, some with Amendments.
Postponed paragraph 2, further considered.

Amendment proposed, at the end of the paragraph, to add the words —* 3rd. The duty
of the State with reference to the promotion of scientfic instruction "=-(Mr. Dizon).—
Question, Thit those words be there added—put, and negatived.

Question, That this Report be the Report of the Computtee to the House-— put, and

agreed to

PROCEEDINGS OF SELECT COMMITTER ON SCIENTIFIC INSTRUOTION.

Ordered, To Report, together with Minutes of Evidence and Appendix,

EXPENSES OF WITNESSES.

! Number i
of Days| Expenseaof | Allowances n
' Profossion absent f
« Prom whence Ii;rom Journey |  during Mt
NA OF WITNESS o
ME w o Summoned unds:’ to London and | Absenee from wabiy
Orders
. Condiion. of Com-|  back Homes e
. mittes
t —
£ & £ ¢ d 3
Sir Robert Kane ~ - « | President, Queen’s Col- { Cotk - - 4 ) 4 - TS
lege, Cork \ A
Mr Thomas Coomber -  ~ | Hesd Master, Trade School | Bristol - - - 2 118 ! g - '
Mr Thomas Lawtfon - ~ | Agent of Laneashire and | Manchester -~ ~ & 310 4 - 3]
Cheshire Umon
Mr John Angell - - - | Head Master, Meochanics’ | Manchester = - 4 810 4 4 - 5
Inatitation
Dr JobnWatts - - -|PRD - - - o Manchester - - 4 310 4 4 - il
Mr John Henry Chamberlam | Architect v - = { Bumingham - - 1 118 3 8 - I
Mr Charles Hobbs - ~ - | Gunmaker ~ - | Birmingham - - 2 110 22 - ‘b
Mr W H Stopford - - 1 Schoolmaster - « = [ Hglifex « - - # 8 7 4 4 - 8%
Mr George Gibb ~ - ~]. ditta - - - { Halifex - - - 4 87 4 4 ~ f
Mr G Jarmain - - - | Science Teacher - .| Hudderafield - - 4 8 4 4 4 -
Mr. W Cochrame - - - | Engineer - = = | Newcastle-on-Tyne ~ E) 413 99 -
Mr Henty Watson- = ~-|- ditto- « . - | Newcastle on-Tyne - 8 413 9 9 -~
Mr J Daglitir - = -] ditto- =~ - =~ Newesstlo-on-Tyne - g 419 g9 -
[F
Mr R.C.Clopham-~ =~ = [, Chemical 3 - Je-on-Tyne ~ 3 £13 88 ~ "
Dr Stevensom Mucadam = | Lecturer on Chiemmistry - [ Bdinbmgh  «  ~ 8 66~ 83~ [
, /
MreJohn Mayer - = - | Scienoe Teacker - ~| Glasgow . - 8 ¢ 6 -~ 8 3 -
Mr WilianBais = ~ | Ironwork Contractor - | Bdinborght  ~ ~| 8 66 - 73~
h
Mr Robert @l - -  « | Manufacturer - - In::iﬂ:]ithm,. Gals- ), 8 618 38 -
1
Mr Henry Bales » - - - - - ALseds - R 215 - - -
i a
i
——
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LIST OF WITNESSES.

Thursday, 23rd Aprl 1868,

Cole, Eeq, ¢ B., and Captain

Donpelly, 2. - ~ - -
Monday, 21th April 1868.

Captain Donnelly, R.E. - - -

R.II’R. w. ngen’, Esq. - - -
Thursday, 30th April 1868,

Henry Cole, Esq,cB. - - -

Ca;?tl;;yn Dm;nelly,' RE - = =

Dr, Lyon Playfar, ¢.B. ~ - -«

Monday, 4th May 1868.
Trenham Recks, Bsq. =~ - -

John Frederick Iseln, Esq. =~

Dr.John Percy = -~ -~ -
Thursday, Tth May 1868.

Joseph Whitworth, Eaq. -

0

Robert Hunt, Esq , F.& 8. -

Monday, 11th May 1868.
Dr, W, B Carpenter =~ »~ =«
Professor Jobn Tyndall - - -

Thursday, 14th May 1868.
Professor Fleeming Jenkm - =

Monday, 18th May 1868.
Profeseor Robert Bellamy Clifton
Sir Robert Kane - - -

Thursday, 21st May 1868,
Rev. Dr. Joseph Woolley -
Edward J. Reed, Esq. =~ -

Monday, 25th May 1868.

John Wilham Cunningham, Esq.,and
Dr, Wilham Allen er -« -
Rev. Edwin Abbott Abbott, M.4. =~

Thursday, 28th May 1868,

Rev. Canon Mosele - - .
Thomas Coomber, Esq. - =~ -
Rev. John G. Cromwell, M 4, -

Monday, 8th June 1868.

Mr. Henry Wilham Ripley -
Mr. George Gibb - © & -
My, William Henry Stopford -
Mr. George Jarmam - -

L2 I A |

PAGE

22
37

45
68
67

69
76

85
9

104
118

122

143
152

164
168

173
182

192
199
206

210
222
225
227

Thursday, 11th June 1868.

Mr. Anthony Jobn Mundella - -
Mr Henry Ashwell and Mr. Thomas

Jeaac Birkin - e A .
Mr., James Kiteon, juy, ~ -~ «
Mr Henry H. Sales, - - -

Monday, 15th June 1868.

Mr John Watts, PH. D, = =
Mr. Thomas Lawton - -
Mr John Angell - - -
Mr. J. F. Isehn, m.A. - -

Thursday, 18th June 1868,
Professor Henry E. Roscoe, #.R 8. =
John Platt, Esq, m2. - =

Friday, 19tk June 1868.
Mr, Robert Rumney -~ - -

Monday, 22nd June 1868.

Mzr, John Henry Chamberlaumn ~
Mr, Willham C. Aitken - -
Mr, John Bragg - - -
Mr. Charles Hibbs = - -

Thursday, 25th June 1868,

Captain Donnelly, RE -
Mr, James Chance - -
Mr Alfred Fleld - -
Dr. George Lloyd -

Mr. John Skirow Wnght

Monday, 29th June 1868.

Sir Charles Lanyon, M.P. -
Mr, R Calvert élaphnm -
Mr. Wilbam Cochrane -
Mr John Daglhsh - =
Mr, Henry Watson - -

Thursday, 2nd July 1868.

Dr. Stevenson Macadam -
Mr. John Mayer, ¥.Cc.8. =~
Mr Robert Gall -
Mr, Wilbam Bamn -

Friday, 3rd July 1868,
Captain Donnelly, 2. - - 392

Raght Hon. Lord Robert Montagu, m.P.

Professor Thomas H. Huxley, &

F RS = -
Dr. Edward Frankland, P.R8.- -~
Mr. Jobn Charles Buckmaster -

LD,

PAGE
232

243
247
251

256
266
269
273

276

- 2%

297

308
315
319
324

330
330
335
341
343

349
351
357
364
368

370

386
390

410
395

397
411
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APPENDIX :

Appendix, No. 1.

PAPERS handed 1 by Captan Donnelly, 28 April 1868.

SCHOOLS IN ENGLAND AND WALES.

of | No of
COUNTIES O COUNTIES Sebonts | Studonda.
ENGLAND:
1 | Bedfordshire - - - - 1 13 |88 |Suffolk - . - - .| None-| None
2 | Berkehire - - - - 1 46 |84 Sarrey - « - = . 9 812
8 | Buckinghamshre - ~ - 2 g7 | 85| Suegex - - - «~ =~} Noné - | None.
4 | Cambridgeshwe .- - - 1 24 |86 | Warwickshire - « - - [ 871
6 | Cheshire - - = - = 9 278 | 37 | Westmoreland - - - -] None- | None.
6{Cornwall- - -~ . = 7 140 |88 | Wiltshwe- - <« < | None- | None.
7 { Cumberland - - « -| None-| None. |89 | Worcestershare - -~ - = 4 164
8 | Derbyshire = - = - 8 81 | 40 | Yorkshire L 16 476
9 | Devonshire ' « - o« - 10 *752
10 | Dorgetshire ¢« - - - 2 50 .
11 | Durhem - - . .- - 2 49
12 gsisex AR B 7 158 WALES
13 oucestershire - - -1 7 496 . e
14 | Hampshire - - - - 2 88 Nowr
15 | Heretordshire - - < - - | None - | None 1| Anglesea- « =~ - | None-| None
16 { Hertfordsbare « « = =~ | None - | None 2 | Curnarvonshire = = | None- | None
17 { Huntingdonshire - - - 1 18 8 | Denbighshire - - - - 1 None - | None
18 | Kent I T S 13 662 4 | Fhntshwe- « « - .| None- | None.
19 | Lancashire - ~ - - 60 2,620 6 { Meronethehire- - « -] None- [ None.
20 | Lewcestorshre ~ = - 8 77 | 6} Montgomeryshuire - - - None- | None.
21 Iﬁr:;:&lnsbue « - e - 1 [}
22 | Mddlesex -~ - - -} 20 41,248
28 | Monmouthshire - = «  ~ | None - | None. Sovre -
24 | Norfolk « - - &« 1 81 1 | Brecknockshire < « <} None- i None.
25 | Northamptonshire - - . 8 196 | 2| Cardiganshire - - - - | None- | None.
26 | Northumberland <« - - 1 28 8 | Carmarthenshire - -~ - 1 73
27 | Nottngham « - « - 4 168 4 | Glamorganshire - . - 38 121
28 | Oxfordshire =« « =« 2 78 5 | Pembrokeshire- - - - | None ~ | None.
29 | Rutloandshire -~ = = « | None - | None. 6 | Radnorshire - - - - | None - } None,,
30 | Shropshire . e e . 45
81 | Somersetshire = - < | None - | None ToraL - - -| 210 9,480
82 | Staffordshare - - - - 8 111 s
* Includes Plymouth Navigation School, with 344 Students
+ Inclados Dodk Street N’:i'?‘gaﬁon School, with 328 smdenn}“"‘ examined in May
SCHOOLS IN SCOTLAND.
No of a o No of
COUNTIES Sebosls | Students COUNTIES Schod. | Sendena
1| Aberdeen- =~ < . . 8 #395 | 7] Kmcardme - - - - 1 13
2| Ayr- - -~ - - . 2 88 | 8| Kircudbnght - - - . 1 13
3 | Dumbarton - - . . 1 12 | ofLapark -~ - - < - 3 |11,760
4 | Edoburgh -« - - . 1 228 [10| Otkney - - - - . 1 10
6 | Forfarshire - - - - 1 70
6 | Inverness LT I 1 o7 Toraz ~ - -] 15 2,611

The following Scotch Counties do not contain any Science Schools —Argyle, Banf, Berwick, Bute, Caithness, Clack C , D ,
Fifo, Kinrass, Linlitbgow, Moray, Nairn, Peebles, Perth, Renfrew, Roas, Roxburgh, Selkirk, Stuxlng, Sutherland, and Wigtown,
AD School, with 817 Students, not examined in Msy,
1 Only about 10 per ceat. of these apply for examination.

'R R

0.72,
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APPENDIX TO REFORT FROM THE

SCHOOLS IN IRELAND.

of. No of. No. of N
COUNTIES Shools) | Shutents CYURTIEA Schoah, sm‘;m':f‘
1jAntrm - - - - [ o7 788 [13 {Roseommon = - - - s T o
2! Armagh - - - - - 9 200 ) 14 | Wexford - - - - - 1 40
8 | Carlow -« - - - - 2 60 | 15 | Donegal - - - - - 1 18
4{Cavan « « - & 1 84 110} Fermmnagh - - - - [ 30
5|Clare -« -« =+ - = 1 40 [17 | Galway - - - - . 1 48
6 i Cork - - - - - 1 85 {18 Kllkenny- - - - - 1 "
7, Dowa  « < « o~ F 1% F 403 19 Mayp -~ - o~ . - 1 7
8! Dubln ~ - - - - 4+ 251 |20 Tippersry - e e . 1 '3
9 | Londonderry - . » =-{ 1 60 21| Tyrone - =~ =« = = 2 81
10| Touth - - <+ = K w ¢ ed |eg| Waterford . 4 e - 2 84
¥ | Meath- -~ - =~ =~ -} § | 28L
12 { Momaghan, - - - - 2 89 I} [ Torrn = - » 76 ,870
¥ " 1
1
Irisk do- oot contalsr y; Teitrh e
el L G e el R it Emgtrt, Qo
SPMMMRY. -
e Number of Sthools, [~ Number of Studéntw
Enaramw- avp-Wazzs w o« w4 ok 270 S 9,480
IsELAND = = = e L 76 N 2,870
ScorLanp - - - - - - - 15, o 2,611
Granp TorAt, =1 - = 801 - 14,061
o i
STUDENTS IN'ENGLAND AND WALES:
. - -
woof | L Nowd || Moot [ . Horob'
Schools — Biudants, (| Schaplea | 1 Students
o - - T +
I Bedfordshire | ) Cornwall ;
1 Tebworth - - - - -f 14 ¢ :Bodm - - - - » wh 81
P N - - - -- n 23
i Camﬁomq - - - w w 2
Berkshire : H galmoudu ™ 1
. ! Abi ' engance - - - - - 24
1 Abingdon . T 46 Redruth = = =~ = w0 = 10 .
memssaieaiingm | St Just « - - - - - 14
Bucks. R
Slowgh - « <« - - . 29 y 7 ) 140
- {Wolvetor - - - - .| e Derbyshure [
' Derby S L 12
2 87 New 3lis - - - - - 80
e Cambridgeshire ; Whaleybridge = = - - -} 19
1 Wwbech- - - - - ]| o4 3 1 "
. D .
Carmarthen. Dartmonth. » - - « =~} 28
1 Lianelly - - - - - ~] “78 Exeter « - - - - - 32
PR Kmfsbndga - - - - - 17
- - - 10
Chester- P]ymoutli (two 'dwd? - - ]| 178
Alderley Edge L 18 Tavistock (two schools) -~ = ~ 84
Chester - =~ - - o - «f 30 Torguay - - - - 83
Compstall © - - .- 4 -] o7 Plymouth* - . . | 344
Congleton - - . - . 12 e
Crewe - - = - e - 44 10 . 752
- Hyde- e B
Maeclesﬁeld - - - - 43 ~ . . . - 20
3 Stockporg (two schools) - - -] es E{)“ldf‘"dl A H4-
feerr
¥ g 278 2 50
* Navij School, not ined in May.




SELECT SOMMITTER (ON -S8CLENTIEIC INSTEUCTION.

SappanTs 4N ,ENcrans .AND WaLes—continued

[ worot 1] woet | 1 Mot
Jimﬁ.;; m— | Students]| Scfiools —— dents
Durham: i Lancashire—contsnueds i
. Darlmet - e e = s 10 Denton -~ = = aw m 33
*Gz:;?l%a‘an \ e o de v An 89 Droylsden - - " - 1-“ 58
{ Bagley - =« =+« =~ = - 81
2 49 Earlestown = - - - -f 17
| {Ialliworth e T B 8
{ ashngden - - - - - 18
| ssex ‘ Hewaod S S
‘ «Canmng Pownis & w &« o 12 Hollinwood & 1= .o - 31
,I Cold Norton -~ « = = = 13 Lancaster L T 48
I Maldon = - = = = = 12 “Lees N T R T 83
Purleigh- - « - - - 24 Laverpool (two schools) - - -] 147
Southmunster = - - = - 2l ¢ Manchester (seven schools) - - | 363
Stratford , w2 = s - 58 Middleton - - - = = 22
Y Rochford - e e e e 18 Mossley - - - - - 23
[ Nelson-m-Marsilen -« « & 36
7 { 158 Newton Heath - - . ,-'J 18
\ Oldham (five schools) -~ - «} 199
i Padibam Y 10
- Glamorgsn ~Patricroft = - - = 27
Cardif -~ B - - - 68 Pendleton - - - - - 20
“Swansea ~ = 2~ 2« = = 45 f'{rest%n T 115;
- P - B 18 amsbottom - - - - -
Pontyprdd : Rawtenstall - - - - o 55
] “121 Rochdale - e s 47
| Royton - - = = = 54
St Helens - « « <« & 28 !
Gloucestershure ¢ Selford (two schools) - - - 77
“Bruiiscombe « - - & . 17 Southport “ e e e a 19
"Brsfol -~ <« - 4 4 . 145 Ulverstone = = « - . 18
Cheltenhain - - =« « = 212 ] Wermngton - = « - o] .02
“Eastington - - -~ = = 15 Werneth- - - = = - 83
Gloucester (two schodls) « « =« 78 Wigan - =~ - 4 - - 71
Stroud - - - - - - 29 . e
| .60 | L 2,620
7 L. 406 !
[ { } Lexcestgrshxre . Y
! Hampshire . '| Ashby-de-la Zouch = - - . 19
Andover- « - - 4 . 39 | ‘Lewoester (two schools) - - - 58
| Southempton - - - . . 49 | - I
‘ 3 77
2 88 o ‘
- i -
“Lineslishire !
Huntingdonshire : 1 G ;’:% iEhire
4 - e e - .
1 | Huntmgdon -~ - - =~ . 18 Tentiam ¢
N |} (Re— N | ———
—— N —
! Kent t ' ’ Middlesex . t
Chatham (two schools) - = - 67 || Limehouge = - - o = 24
flDartford - - -~ - - < 36 /| Fmsbuey-(Bathstreet) - « | 42
\} Deptford (two schools) ~ - - 48 1| Bethnal Gieen (iwo schools) -  -if =29}
Greenwich (two schools) ~ = - 62 ,| Chelsea and Brompton (s13.s0haols) -i 212
Plumstead - « o w« - 57 .| Great Ormond-street, London - = -! 15
“Woolwich (five schools) - -~ =l 802 Hackney- - - - = hi i
Ishogton- - L 146
13 662 -Leadenhall-street, London =~ = 30
-Marylebone =~ = & - - 48
: ! gaddmgton i T T oo @
i egent-street, London - -~ = 46
Lancashire 1 -Wfs'tmmster - - - - - 29
Accmngton - 2 - n - 29 k¢ i “Whitechapel - - . 1. - o7
’| Ashton-under-Lyne (two schools) - | 44 Dock-street, Londorr®* -~ - i 328
‘| Bacup - - - - < - 42 S—
.| Blackburn (two schools) = - .1 93 20 |- -, 1,246
-Bolten (two schoolszs - e om 260
Burnley (five sohools) = « »f 208 Norfolk :
| %ﬁ;{hy oL ;g "1 { GreatYarmouth - - - - 81
Darwen « = « =« - ] 14
* Navigation School, not in May.

nao
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SropeNts 1v ENarans axn Warzs—conimued,
‘No of Wo of { Noof Koot
Schools. Students, | Schools. Students.
Northampton . Suarrey:
Kettermg ~ = - = =} 61 Croydon - - e = =] 3
Northampton ~ = - = -| 118 Battenen (two !chooll) - =« =] 288
Welbngborough - =~ « -} 30 Bermondsey - S
Boxton Hidl « - « - 9
8 196 Lambeth » - - - - - 158
——— Pechham - = = = «] B82
Southwark = - e = 69
Northumberland & Waterloo-road, London - = - 80
1 | Alnwicks -~ - = = ~-| 28 9 otz
‘Warwickshire [Pt
Birmingham (ﬁve schooln) - <] 880
Nottunghamshire: Saliley - - - a
East Betford « - - =~ = ‘lig 8 871
Eastwood - = = = =
mawwd - 22 oo Worcsendse —
Nottingham = ~ - = - 61 Bromsgrove = = = @« = 26
Cradley . = =~ =« =~ = 6
4 188 Oldbury - - - - =« -l o1
Worgester. -~ - - - - 71
Oxfordshire = 4 164
Banbury- -~ - - < - 48 Yorkshire s —
Culbam « - =« =+ ~ 27 Almondbary - - = o« 2
o 75 Barnsley “« e e e e 18
Bmgle¥ - e e e e 17
U, Bistall = = = = = 26
. Dewsbu - - - - - 17
Shropshure Efiand Ty ononono -
1 Shrewsbury = =~ = = = 45 Halfax « = = = & = 85
——— Huddersfield « = - « - 23
Hull (two sehools) - e . =1 85
rdsmo Modesborongh = - - o] 11
c ddlesboroug] - . e - 11
Staffa * North Ormesby - =~ =~ « 7
Kinver - - - - - - 25 | Ripon - - - - - - a5
‘Walsall - - 24 Thome -~ - - . - - 17
’ Wolverbampton (fonr schools) - -] e2 York - = = « = <} s0
8 111 16 476
STUDENTS IN IRELAND.
No of No of No. of No. of
Schoola, Students. § Schools, B Students
Armagh : .
Antnm:
Armagh- - « & - - 13
At -« - - = = - 66 gsll{ml] - e . e e 19
Ballycarry - = - - - 24 esshroo P o1
Ballymena - - . - 18 Eghsh - e e A = = 51
Belfast (15 scbools)- « = =] 480 g - - - e e = 61 .
Bradwater - - - - 15 Markethlll - ~ - - - 20
Carninn - - = = - 16 Newry - - - - - - 41
Carnchfergus ~ - - - - 42 Portadown - . - - - 30
Galgorm - - =~ -1 2, Tandragee - =« =« =« | 3¢
Larne (two scl:Oola - - =1 90
Newtownbreda - - = = 33 9 200
Whitchouse - =« - - ~-{ 18 Carlow: S
Bagenalstown » -~ = - - 39
Catlow ~ = =~ = = = 21
o7 788 T2 60
S
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SrupenTs ¥ IRELAND—contmnued,

No of | No of No of
Slcql:;aoli D — Stm‘;e:ts Sel‘:ools Students
Cavan. ) i Londonderry *
1 | Balieborongh~ - -~ . .| 84 1 | Colerame - =« < o .| 760
T —) i fnme—
Clare, t- . Loutk
1 Cooraclare - - - - 40 1 Dundalk - - - - m = 62
| Cork : Mayo
1 Cok - « = - - . 85 1 Newport- - = = =~ = 7
. H Donegal ¢ Meath ¢
1 | Raphoe - - - - - - 18 Drogheda ~ & = -} 2
—_— .  Oldeastle - - »~ - =( 190
Down ! Trm = =« = « = = 82
Ba]]gboley L 84 s ' 281
Banbndge - -« - - . 64 e
R gomber (twoschools) «,, - .| 96 Monaghan
rosegar - s - 16 Castleshane - -+ = & = 16
Downpatrick - - - - - 20 - o - 23
) 1('éllfm-d & L T 36 Monaghan - | %3
olywool LI T ) 76 89
Loughmmgland » = - & - 18 2 A
Newtownards - - « - <[ 134 Roscommon §
10 ) 103 2 | Athlone (two schools) ~« - ‘ 69
Dubln, Tipperary
Dublm (three schools) - - -1 191 1 Roscrea « @ = 2w = e ]
Santry - - - - . - 60 S
Tyrone .
4 - 51 - Fmtona ~ « = = « =« 8
Fermenagh . Strabane~ <« = @« o« = 23
Eomskillen « - - - - 17 0
Gamrison - ~ - - . . 13 2 ' r i
Waterford :
__2 80 Portlaw - - - - - - 9
Galway Waterford -« =« = « o 55
1 Galway « - .« . . - 43 2 64
Kilkenny : Wexford .
1 Kilkenny - - = - =] 4e 1 Enniscorthy -~ « = < = 40
STUDENTS IN SCOTLAND.
No of No of | No of No of
Sd:)o(;n Stu;enu Sd:oo':s . — Students,
Aberdeen: Inverness:
Aberdeen - = s a i e 1 Tnverness e I/
Aberdeen® . . < . .| 317 )
Newhilla« . - - o . 17 © Kilmarnock :
s 305 -1 ) Kidmarnock ~ =« . « | 78
‘ Bei hA e ) N Kincarduneshire.  _
—_— extD s ’ 1 |Bachory = « . - | 13
'l b“m"“‘“‘ Kurkeodbright. —
———) umbarton - - " - - 12 1 Corsock - - - - - - 13
g thEdmburgb s oon Lanarkshwre: . s
—— ot T 8 | Glasgow (three schools)+- - - ]1,760
Forfarshire 2 : | S,
1 | Dund ) Orkney s
i 1 {Kidkwali- - - - - | 10
* Navigation School, not examined in May, 4 Only 176 of these wish to be examined,
072 s
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Appendix, No. 2.

App. Noi 4. ) PAPERS handed in by Mr. Cole, 30 Apnil 1868,

No. 1. .

RoYaL ScOOL OF MINES

1. How many years has the Jermyn-street School been established ?
It 18 now (1867-8) the 17th Session, the school having heen established 1 1851

2. How many students have passed through the school ?
1. As students for one to three years (associate or matriculated
students) = - - - - 4 - & - = 233
2. As occasional students « - - - - - . 1,113

) ToTaL = ~ « 1,346

3. The amount of Fees receaved each year from Students snce the Commencement :.

£ r 4
Session 1851-52 - ~+ - - - = - - 686 10 -
. 185283 - - - . - - <« .| 636 3 4
» 1853-54¢ « - - - - - - - 721 10 -
»  1854-55 - “ e - - - - - 875 8 4
» 1855-56 - - - - - - - - 726 3 4
s  1856-57 -~ - - - - - ~ - 481 T 4
» 186758 - - - - - - - - 517 - -
»  1858-59 - - - - - - - - 582 1 -
. - 1859-60 -~ - - - - - - - 661 10 ~
s 1860-61 « - - - - - - - 810 - =~
» 1861-62 - - - - - - - - { 1,034 15 -
s 1862-63 - - - - - - - - 764 1 10
s  1863-64 - o - = - - - - 1,029 11 8
»  1864-65 - - - - - - - - 719 7 -
»  1865-66 - - - - - - - - 771 15 -
" s I866-67 - <« - + - - - - 97215 ~
) ToraL - - - £.]11,769 16 10
N B.—These amounts mclude the sums received for the “ Working Men’s” and
% Evenmg Lectures.”
4. The number of Students in. eack subject iv 1866 or 1867 .
Session Session
- 1865-6. 1866-7.
Chemustry - - - =~ - = = 24 39
Natural History - - - - - =f 11 5
Physics . 2 22 28
Geology L T 15 17
M - e e = . - - - 6 3
Mineralogy - - - <+« - -~ - 5 5
Metallur, “ = e e e - A 5 9
Appbed Mechanicg~ - -~ - = = 6 7

NV B.~—These numbers do not mclude the associates,

5. The number of Students educated in Jermyn-street nnder scholarships:
Twenty+one; viz., 14 as Royal Exhibifioners (established 1861-2) ; one free scholar
from Edinburgh, two from Cheltenham, one from Truro, and three from Bristol,
Besdes these, 22 ecertificated masters or pupil feachers have been admitted to the
lecturesdoxfxr payment of an exammation fee oﬁp 117, and two gold medalhsts have been
~ . admtted freg. ° -
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No. 2.

FINANCIAL STATISTICS —SCOIENCE and ART.

, N : \ Bm“ New and Pu:th!“ , . L Cost of Management. , Grants in Aid East sormyn | Edinburgs Royal Royal
i Permanent ' Works o [ 1 London g Dublia ;:s? lioge
e ~ | _ General Selsnee Nation School Bt of Science,
’ - . |Masagfmenty pilldingz | of sad Art Bouth | bt | motut cont| Sctentd | Are fNaval | | Musendy | SOk | Museam g0 Dublin.
Ast. Department. Eensiogton g hibition *| Seboots | Schools, Ar:hh;:‘tnre. T .
k2
. R VY S
. -
£. F4 £. £ £, £ £ £ £, £ £, £. £, £ £,
1 ’ ¢ 1 1 1 . -
Estimates 1868-§ | 8,507 32,500 | 24,000 | 11,850 84,240 3,000 | 49,080 | 18,960 | 87,750 8,600 105000 | '12,258 8,219 2,185 6,268
. 1887-8 | 8,817 82,600 | 21,280 7,850 84225 - - | 42,075 | 8,600 [ 22,000 2,800 5,000 | 11,209 5,828 2,186 5,043
Réportd 1868 =| 5,700 18,038 | 13,887 8,839 25,805 8,742 | 85,388 | 5,894 | 16,728 763 | - ~{ 7,158 8,185 7,660 —_
1
i T N A SRR S —
” 1486 & 7,808 19,008 | 14,845 7,233 40,687 |- -] 47,020 26,605 i -~ - 8708 4780 | 14,089 —_
Yo ) : ;
Estimofos 1884 + 5,760 24,000 500 | 21,640 24,185 | - | 45,695 20,000 - ale -] 7,414 2,887 7,472 —
Report 1863 - | 4,847 25,856 080 | 25,863 23,481 |- - | 48,824 is,8d6 - wfe -| 6660 2,113 7,017 —
s o 1862 -| 4704 3142 |- - 2482 | 18480 |- -] 43,808 17,748 . : -| e314] 23800 6,000 -
1861 ~ 4,891 |~ .- -~ | 28,876 20,210 | - - | 49,086 17,497 - o -1 6,706 2,072 8,000 —_
» 1860 - | 8,819 8894 |- o e1878 | 24000 |- .| 45,578 16,244 . .- -] 688! g7 6,000 -
" 1859 -| 8,615 5,691 |- ~| 18,808 12,452 | - { 81,358 15,403 . !~ -| 6187 1802 8,050 —_
P . .
Estuhntes 1868 - 8,625 5,670 |- -1 28,400 9,445 | - - | 87,845 15,800 - -l -1 6241 1,984 8,050 -
. ~ + ' e = -
. Department of Cost of Schools B
- Belenco and Axt, thronghont Kingdom.
Report 1887 = 832 |- e 29,409 N D 29,774 :
g - 1856 -1 4808 - «ls - 38,496 S 23,308 ’
»” 1858 .| 6,545 |- -1- - 19,478 . e - 20,722 -
» 1854 ~ | Toraxn Cost for Sorence and Art throughout Kmgdom - - £, 26,506, i

1544
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APPENDIX TO REPORT FROM THER

No. 3.

Axswers to Mr. Dizon.

Section II,

1. Number of teachers in 1867, 200,

2. Average amount paid to each on 1867 examination, 40 L

3, 4,and 5. (There was not sufficient tume to obtam this information).
6. The total cost of the Queen’s Prizes issned in 1887 for Science was :—

For Books ~

For Medals

Toran « - -£.

7. The total amount paid as results 1 1867, was 8,000 L,

-

-

No. 4.

£ a2 d
686 14 &
152 6 8

e ottt e

739 1 2

PavMENTS to SciENCE TeacHEERS in 1862 (before change of System).

' Name of Teacher. School, —
- :
- £, 8 d
Brazier, James - - -~ =~ | Aberdeen, M.I. . - - . 2 - -
Beveridge, Robert - - =), At » - - = = = 12 = -
Maver, David - - - - ditte -~ - . . e . 0 ~ =
Beesley, Thomas -~ - -{Babwy~. - - - « - 8l - -
Beale, Johe H - - - - dito » « ~ = = = 4110 =
Eardley, Fras. - - -~ - | Belfsst - - - .~ - < 9110 ~
Raimbach, Davad W.- « = | Birmmngham, Art School = - =~ 20 - -
Wilbams, W. M - « = | Birmingham, Madland Institution = 53 = -
Fulton, Hugh - - - - | Bnstol, Trade School - - = 810 -
Coomber, Thomas = - -] ditto - - - - .« -] 11610 -
Rowden, W. T. - - ¢af dito - - - -« -] 12410 -
Wood, Charles S, - - = | Bnstol, Mumng School - - - 90 ~ -
Clement, Loonard - - | Bumley, & - - - - . gl = -~
Bownas, Jobn - - . .|Calpe - - - - & . i - -
Tats, Ralph - - « .| Belfast, Lisburn, snd Carrickfergus - | 384 — -
Dowhng, Jobn « - . < | Cork,Bandon, and Clopmel - | 145 =~ o
Clong;h, James C. - - «|Dedham =« = » « o =~ 710 =
Jones, John - - = <|Dodley » = » - & - 23 - -
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r =

Name of Teacher. School, —
£ & d
M'I;or, Aloxander ¢ | Edwburgh « - « < & 8 ~ &
Mayer, Jobn -~ - - =~ |Glasgows - == « - 81 = =
Jeffery, Walter - - = = | Gloucester - - - 4 . 109 - -~
~Noble, John - = « «| Halfax - - “ e e 89 10 ~
Mellor, James - - = = | Oldbam snd Hollinwood - - = 49 - -
Tindell, George» = - -/| Huddersfield - - - - =] ~26 = =
Meaden, Henry P, = - = | Accrington, Burnley, and Haslimgden~ {.; 130 10 ~
Bentley, Buzz - - « - { Kukheatn - - « - - 27 - -
Ward, George = = - | Leeds -~ - - - - - 910 -
Collmgwo;d, D.C. - = = | Laverpool | 50 ~ -
Birkenhead, E.H. = « - | Liverpool and Wigan - - - msie -
Pike, Robt, W. - « « < | Bethnal Green, Birkbeck School - 4110 -
Taylor, Chatlea- =~ - -} Charterhouge - - - ‘= =~ 186 - -
Cooke, M. C. =« - - - | Highgate - - - - - 41 - - s
Howerd, Jobn » « « -|lshogton- - - - - 4y 2 - -
Runtz, James ~ « - = | Kingsland, Burkbeck School - = 10 - -
Bithell, Rich, « < -_ =} Kingsland, Britsh School -~ - 47 - -
Stockton, William « - - | Poplar - - - - - = 16 - -
Strachan, R. -~ ~ > | ditte - e - - - = 8 ~ -
Douglas, John €. - « - | London, Burkbeck School = - | 27 - -
Chedwick, John - = =] Macclesfield - -~ - - 50.10" -
Snelus, George J. - - - ditto ‘= - . - . . 29 10 -
Hudson, Fearnaida « - * | Manchester, Corporat ropt = 1 6410
Crossley, Wilham  « - ': Middlesboro’-on-Tees - e . 26 10 -
Twite, Charles - = * ! Redruth- = - o = ) - 18 = -
Pearce, Richard - - - Qits = = e e e - T
Jones, Thomas « = 4 <! 8tYeongrds -~ - - .. 22 -
O’Neill, Charles . = =~{Salford = -~ = = <o o ““ [,
Jarmein, George - =" = | Huddersfield snd Slathwarte - - 121 10 -
Dorrell, John ~ - « <|Slosgh - - *- . . 19 10 ~
Hudson, Washington - =« | Stockport and Pendleton = - - 22 - -
Pullen, Moses -~ « = =~ | Painswick and Strond - . < e 10 ¢
Davig, Uneh J. - = = | Upton St. Leonards - N - . 4“4 - -
Hetherington, J, H, - » | Windsor - - d e . 5 - ~
ToraL - - - £ | g604 - -

0.72,

Average peyment, 52 L each, nearly,

3r3
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No. 5.

PayMENT to TEACHERS in London and its Distmdt Science Schools on the Results of *

the Examination in May 1867,

Bceaoor. TracHER, —_ ‘Total Amount,
London., B £ s d | £. & d,
Bath-strest, Caty-road - - | Dawidson, Elbs. A, - - 14 - - | I =~ -
Battoryes, Sir Walter 8t. Jolni's /| Maftin, James = - - 8 ~ -1 1
School. Snelus, G J. - - - 99 ~ ~ | 7 - -
Bethoal Green, Brtish Schoo! - | Pike, R W, =« .« -| 78 2 &6 9 2 8
Bethnal Green, National School | Bimpson, B, - « -] 78 7 8 78 7 6
Chelses, St, Mark’s Tramng | Eastburn, Rev. C. B+ - 97 10 -
GCollege. Lowson, W. =~ -« -] 180 ~ = '
Atkins, G ~ - - - 28 - -~ 288 10 -
| Briggs, Harry - - - 10 ~ -
‘Working Men’s [College, Great | Snelus, @ J. -~ « « 17 ~ - 17 -~ =
Ormond-street. - E
City of London Céllege « - | Gibsone, Rev 'B'W. » - 0 < - 10 - -
Kingsland end Dalston - - | Bithel, Dr. R, -~ « 15 ~ « 16 ~
Lower Ishngton - - g Howard, John - - - 89 5§ -1 ‘B9 B -
Lambeth = = =  «|Duckétt, W « « = 87 < - .
Gnffiths, J. A, - - - 2 ~ - x} 67 ~ -
Peckham - = = =|Tate, R (Middlo and [Upper | - - —
Cluss School). J . “ p
Roysl Polytechnie -« « - | Spelug, Guaf, = =~ - 85 10 -~ .
" Coles, . - - =" -] 10 - - (} 4810 —
Croyden - - - - - | Sulivan,M, - - - 20 ~ ~ 29 « -

Deptford, Bt John's - -
Deptford, Bt. Panl's -

Greenwich - - -

Plumstead - . - .
Woolwich, Royal Arsenal Mih-
tary Instatution

. Woolwich, National School -

=

Woolwich, St. Thomas =~ -

Jones, Thomas - - -
Duckett, W. - «
Davidson, & -~ «  «
Brown, L. - - - -
Swiss, Henry - = -
Farlie, C J. = « -
Noble, John - - -
‘Rowden, W T.~ - -1
Clark, J J. -

'l ‘Busbndge, W. -

Busbridge, W. = ~ =
Doriel, C.F -« «* -
Grffiths, John A, « =«
Jones, Thomas ~ = -]
Parlie,CJ -« - .
Rowden, W T.-=
8hipman, Charles

Byatt, Harace - =« :4

Average, 871, 11 4. per School.

15
27

60
88

80
68
86

8
45
72
17

71
1”2
15
12

]
98 1
631

st

Farncomb, C (teacherimot qualified-to clsim p;yment).

I
5 -

- }uss-
< = b mos 8 «
5 =

[ }msazta
5 - |

- - }1705_
-

P |
ﬁ-"-«r'

L0 475112 6
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No. 6
Liast of TEACHERS Employed.
—_— Subjeots: ? Schools. T Amount.
N " £ s d
Atking, George ' = - = X ,St Mark's, Chelses - = : 28 - -
Bithel, R, - = » =l w :Kxnzsland and Dalston - ¥ 16 — -
Al
Brggs, Hemry - = =3 VI { St Murk’s, Chelsea - - 10 - -
Browne, Leonard Pem = b EXNL Woolwich, Royal Arsenal - J¢ 1% — -
< \
Busbridge, Waltext = » - 1,15, 111 Deptford and Woolmeh - 143 16 ~
Byntt, Horace - - 1 "'Waolwich, St, Thomad - i 68 16 -
Clark, JobnJ = - -| I | Woolwich, St Thomes' = 9 - -
Coles, Ferdinand - - - x ARoya,l Polytechme - - 10 - -
Davdson, ElisA. - = ~|' I,0OE  |‘City, Middle Class Schaol - ' 14 — -
Dovidson, George - - ~| TI,II,IL ])Woolwr;ch, Royal' Arsenal - tomas .
Dorrell, Chags F. - - - 1 Deptford, St Paul's - « 27 - -
1 s
Duckett, Wiham ~ < | L,I,HI [ Lambeth and Woolwsolt -+ 62 17 6
e f
Eassthurn, Rev, C.B. - - v St. Mark’s, Cheleea - - 97 10 ~
Forhe, Chus J. - - -« 1,1 Plumstead and Woolmeh - [ 102 - -
Gibsone, Rov B. W, - ~ - X. City of London Collegs. - {1 10 - -
Gnffiths, John 4., -« - - 1,11 Lambeth and Greenwith = || 80 & .
['IX, X, X1V, (¥
Howard, John - - ‘{ Xif,XVI‘ s ’ "“Lower Islington - [t 88 8 -
XX, !
s ’
Jones, Thomes - - "{ Ix"ll{,:’lgk‘g}:' }Woolwnch and Greenwich "f u - -
Lawson, Wilbem - - -}  XXIL | St Mark's, Chelsea - =] 130r = ~
Martin, James. -~ - - 1v. Battersea - - - - ' 448 - -
Noble, Jobmr =« <« = - X. Woolwieh = - - - 15 - -
- 1X, X1V, Bethnal Green, Burkbeck H
Pike, Robert W - - { %’ Sebool, d 9 2 6
Rowden, Wm, T. = - -{ Ln i’lllll’w’ }Woolwxch and Plumstead - 100 ~ -~
Shipman, Chas, - - 1,11 Plumstesd » - - [ 86 &5 ~
VI,IX ,XII, | Bethnal 'Green National 78 7 6
Simpson, Benthem - - '{ XV, XXuL’|{ School.
Soelus, Georged. = - - | IX, X, XIV. | Battersen and Royal Poly- | 151 10 -
technio
Sullivas, Michsel « - «| 1 I, 0L |Croydm - =~ =« - 28 - -
Swies, Henry = - - | 1, I , IIL | Woolwich National School -~ 1§ -

0.72.

Average, 621 103 6d.

Appi Na.2.
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No. 7.

" Rouer STaTEMENT of EXPENDITURE for SCIENCE TEACHING under each of the
following Heads, m the Year 1867-8.

1867-8- £ e d
1 GeneralEMnnngement -l. - - Pr;porhon ofA Su'lnriusofl
stimate, 8,317 4, ecretary, Assistant Se~
! eretary, "Chuef Clerk, j“y 1-10th 830 - -
. . Clerks, Accountant, &e.
2, New Bmldimgs = - «  =1{ Proportion of expenditure on Science —
Estimate, 82,500 Schools cannot be stated at present.
8 Purchase of Works of Art, &o &ec. | The direct vote for Science Purchases
Estimate, 21,2501 18 - - - - - - 1,250 -~ -
but many objects are indirectly for
- S , 8nd the t can ly
be stated
4, Science and Art Department = Viz ~Exammation Papers
Estimate, 7,850 Inspection ~ = -|say 8-5ths | 5,885 ~
Expenditure, 9,720, Travellng - = of 9,720 1
Inadental - -
5. Soutk Kepsington Museum - - | Proportion for Education, good Naval —
Estimate, 84,225 L Avrchitecture, Animal Products, &c ,
cannot well be distingwished.
6. Nauwonsl Portraxt Gallery - - | Nil for Seience - e e - —
7. Soienco Schools -~ - - -1 - - - = = _ =~ {10200 - =
Estimate, 8,600 L
Expenditure, 10,200
8., Art Scheols- - - - .| Proportion for Mechamcal Drawing —
Estimate, 22,000 cannot be given., -
9. Naval Architecture  ~ - .l - - - - - 2,108 ~ -~
Estunate, 2,800 -
Expenditure, 2,103/
10, East London Museum - = - | Will be chiefly devoted to Science = —
5,000 L to acoount
£ ] 20218 - -
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Appendix, No, 3

‘.

PAPER banded in by Mr. Whtworth, 7 May 1868.

Seience Form, No, 283 App. No. ;
South Kensington, May 1868. —_—

'

Secience and Art Department of the Committee of Council on Education, South
Kensmgton

Mr WEHITWORTH'S SCHOLARSHIPS FOR MECHANICAL SCIENCE
At Whitehall the 5th day of May 1868.

By the Right Honourable the Lords of the Committee of Her Majesty’s Most Honourable
Privy Council on Education

My Lordsread Mr Whitworth’s letter of 4th May 1868 transmitting a memorandum
on s scholarships and on the establishment of 60 exhubitions of 25 I for the %resent year
preparatory to the competition for lus scholarships, and requesting that the Science and
Art Department may conduct the necessary examinations and correspondence.

Thewr Lordships have great pleasure 1n accedmg to Mr. Whitworth’s request and giving
every assistance in therr power 1. carrymng out his patriotic mumficence.

Sir, Manchester, 4 May 1868

REFERRING to your letter of March 28th by which you transmit to me a copy of the
Minute which the Lords of the Commuttee of Council on Education had passed m
acknowledgment of my endowment of scholarships for promoting mechanical science, and
to the concluding sentence of the Minute which mvites further suggestions and offers to
render assistance 1 carrying out the mntentions of the endowment

1 X beg leave to enclose for the information of the Lords of the Commtiee of Council
on Education a memorandum on the subject of the endowment, which I trust will meet .
with the approval of their Lordships, and thav they will cause 1t to be circulated and the

y correspondence arsing out of it fo be conducted by the Science and Art

Department.

2 I would beg leave to ask the Lords of the Commitee of Council on Education to
undertake the exammations for these scholarships

3 As respects the prepaiation of the necessary details for the exammations in the use
of tools, I am willing to be responsible myselt with the aid of friends, and I propose to
obtuin the consent of & few gentlemen to advise with me from nme to time m whatever
may anse m the future for my consideration

4, Inaeply to the invitation of thewr Lordships to submut any suggestions, I venture to
subrut for consderation whether honours 1n the nature of degrees might not be conferred
by some competent authority on successful students each year, thus creatmg a faculty of
mdustry analogous to the exwsting faculties of diimty, law, and medicine T am of
opiion that such honours would be & great mncentive to exertion, and would tend greatly
to promote the object m view. .

5. I venture further to express a hope that the Government will provide the necessary
f]‘gldsdfor endowing a sufficient mumber of professors of mechamcs throughout the United
ngdom

6 In conclusion, I inform iou that the necessary arrangements for securing the endow-
ment have been made, and I have given mstructions for the preparation of the draft of a
deed of trust which will be sent for the approval of the Lord President.

I am, &c
To Henry Cole, Esq , (signed)  Joseph Whitworth.

Secretary of the Science and%&rt Department.

.72, 31
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é% APPENDIX TO REPORT FROM THE

MEMORANDUM ON SCHOLARSHIPS FOR MECHANICAL SCIENCE.
To be competed for :n May 1869.

1. Havine offered to the Lords of the Commuttee of Council on Education to < found'
30 scholarships of the annual value of 1007 each, to be apphed for the further mstruction
of young men, natives of the Umted Kingdom, selected by open competation for thewr
amntelhgence and proficiency m the theory and practice of mechanics and its cognate
sciences, with a view to the promotion of engineerng and mechanical ndustry in this
country,” I propose that.the Yollowmg should be the gettetul nrrangbments in’ the first
instance, which may be modified after the first competition has taken place 1n May 1869.

IT That the 30 scholarships of 1007 each should be open to all of Her Majesty’s
subjects whether of 'the Umted Kingdom, India, or the Colomes, who do not exceed the
age of 26 years, and be held erther for two or three years, 23 experience may prove to be
deaisable , tha$,10 echolershups should be competed for and awarded in May 1869, at the
annual national exammations 1 science, provided that a sufficient number of candidates
prove themselves to be competent, that the successful candidates should be requued to
spend the period of holding the scholarships m the further satmfactotx prosecution of the
studies and practice of mechamcal engineering, and pursue their stucies according to the
spirit of the endowment, making periodical reports of them, that the student should state
where he proposes to pursue his studies, the Lord President, of the Council deciding if the
proposal can Ee allowed, also 1f the student’s progress be satisfactory, and the manner m
which 1t shall be tested from year to year. In deczd.m% if the plan of stud{ fproposed by
the student be satisfactory, as much latrtude -as possible may be allowed the student
wish to complete ns general education instead of continuing hus special scientific study,
he may be permitted to do so. He may go to the umversities or eolleges affordmn

ientific or technical instruction, or he may travel abroad. The successful artisan shoulﬁ
be encouraged to study theory, and the successful comEenf.or in theory mdedin getting
admission to machine shops and other practical estabhshments Al further details woul
be hereafter prepared and issued by the Science and Art Department.

III The candidates must be of sound bodily constitution. )

IV, The first competition should be in the following theoretical subjects —

1. Mathematics (elementary and higher) 4 Physics
2. Mechamcs {theorenenl and applied) 5. Ch try, mcluding Hurgy.
3 Practical plane aud desenptive geometry,
¢ and mechanicsl and freehand guwmg
And in the following handicrafty =~ }
b Smith’s-work 3. Filing and Fithng
2, Turming 4. Pattern msking and moulding:

'V No candidate should obtain a scholmship who has not. shown a satisfactory knowledge
of all the following theoretical subjects —

1 Flementary mathematics, 3 Practical plane and deseriplave geometry
2 FElementary mechanics. and freehand drawing
with the power 10 use one or more of the following classes of tools —
a The axe * d. The file
b The saw and plane, e The forge.

o The hammer, and clusel,

I propose that the maximum number of marks obtainable in the theoretical subjects and
those obtamable by the most skilled workman should be about equal.

'VI My object in devising the foregomng scheme has been, while requinng a practical
ascquamitance with a few simpletools a8 a stne qua non, to render the competition accessible
on fairly equal terms to the student who eombmes some_ practice with his theory, and to
the artisan who combines some theoretical knowledge with perfection of workmanship.

) Preparatary Exlubitwns of 251, for the Year 1868.

VIL As the scholarships scheme can only come mio full operation by degrées, I
propose from the fund ultimately available for the scheme at onee fo areate 60 exhibitions
ar premiams, of the. value of 25 /. each, tenable until April 1869, and to place. them at:
the absolute dis of the governing bodies of the followmng educational metitutions and..
towns, in order that they may award them to youths under 22 years of age, who may thus
be mded to quahfy themselyes, and must undertake to compete for the echolarships of
1007 in May 1869

,

VIIL— .
8 Exhibttions to Owens College, and 2 to the” 3 Umversity of Oxford
G Schoel, Manch the seat of my * 8 Umveraity of Cambnidge.
‘Workshops. ° o= S~ g-University of London.

Axnd
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.And one 1o eash of, the following umyersities, colleges, and public schools ..—

Untversity of Duthem | ‘Westmunster
University of Dublin Winehefter
Umversity of Edsburgh, St Peal's, London.
"Watt Institution, Edinburgh Mezchants Tailois
Umversity of Glasgow ' Christ’s Hospital
Andersorian University, Glasgow City of London
Umversity of St Andrew’s Shiewsbury
Utiveraty of Aberdeen Mariborough.
To each of the Queen’s Colleges at Belfast, Cork, Cheltenham. .

Galway, Ireland, . Chester |
King’s Colle el, Lom}tzx lcilr‘fgtﬂzo .

ndon, »

gtn;; ety Gollegs, Lendony ' ' Laverpool
o v b to the College of Precegtors
Charter House, ' 8 to the Siience snd Art Department ™

I propoée that the follbwing exhibitions shall be given to artizans only~—
8 fo the Society, of Axts , , ,
Also one for artizans-to each of the followmg towns —

Birmmgham Leeds
Bristol, Northampton,
Swansea and Cardiff . Sheffield
Hahfax ot Huddersfield.

And af there be any of the above unappled, they may be given by the Science and Art
Department to any other scholastic mstitution which makes satisfactory arrangements fox.
affording wstruction m mathematics and mechames, freehand and mechameal drawing,

IX. I would poipt<out that the. exhibitions: to- artisans may perhaps. be, mereased o
501 for the year, by connectng them with. the Science and Art Department, under the?

Minute of the, 21st December:1867. .
ne P 13l (mgned)  Joseph Whatworth

Manchester, 4 May, 1868 Lo

T
'

MinouTe on Mrx WaITWORTE’S OFFER T0 ENDOW SCHOLARSHIPS.,
At Whntehall; the 27th day of March 1868,

By the Right Honourable the Lords of the Committee of Her Majesty’s Mosk
, Honourable Privy Counal on Education

My Lords conmder Mr Whitworth’s letter to the First Lord” of the Treasury, dated
18th March 1868. In this letter M#. Whitworth offers to found 30 scholarships of the
arnual velue of 1007 each, to be applied for the further instruction of young men, natives..
of the Umited Kingdom, selected by open competition for their mtelhgence and profiatency
in the theory and practiee of mechamecs and 1ts cognate sciences, with & view to the pro-
motion of engineermg and mechanieal industry 1 this country, and be expresses hopes>
that means may be found for bringing science and mdustry nto closer relation with each-
other than at preseyt obtamns here

Tt 15 unnecessary now to repeat the thanks which the First Lord of Her Majesty’s-
Treasury and the Lord Premdent of the Couneirl have already eonveyed to Mr- Wht-
worth for lns generous offer, which they are convinced the country will fully appreciate

Mr Whatworth proposes thet these scholarships should be tenable on conditions to be
defined by adeed of trust regulating the-admmistratien of the endowment fund during s
Life, and: that theresfter the man ént of this fund, subject to the conditions specified
therein, should rest in the Loxrd President of the: Gounail or other Minister of Public
Tmstruction: for-the tumes being,

It 18 the wish of my Lords to_see provision made in seversl large centres of manufac~
turmg mndustry in the Umted Kn'ngdom for affording to all classes of Her Majesty’s
subjects ample opportunities for acquiring instruction 1n the sciences which are appheable
to productive industry, My Lords are § opmon that by the union of local and private
eﬂ'zarm supplemented s far as is proper by State asastance, this provision will be best
made:

This wall' be rendered easy if the- mumficent example set by Mr. Whitworth shall be
extenmvely followed by others.

My Lords will. be happy to receive any further suggestions from Mr Whitworth should
he desire to xyako them, and te be mfermed if the Department can render him any asast-
ance in carrying out lus Liberal mtentions.

<

,

0.72. . 312



PAPER handed m by Captamn Donnelly.—(See Evidence, No, 143.)
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- PAPER bahded sy Mn ifaiitatn,'8th Jine 1866,

HUDDERSFIELD MECHANICS’ INSTITUTION.

A S vu via v

v

. . Wreamcas’ Epycirion. | . App. No. 3.
Sy, . 80 Apnl 1868,
It 18 generally admutted that the late ‘Fiench Exlubition has fully shown that, 1 order
to keep up the manufacturing supremacy of this country, there must be a supenor
techmeal education imparted to the mntelbgent aiuzans employed 1 our manufactoring
processes ‘The committee of this institution aie, therefore, anxious to afford the ntmost
facihties for giving scientific nstruction syitable fo the trades of the district. Besides the
classes for ipstruction m chemistry, practical designing, mechanical and freehand drawing,
practical geometry, &g, already in operation, it is proposed at onee to open a class in

Tar CrzMisTRY oF DYEINe,
Under Mt. Jarmaan, who has devoted much attention to the subject

The course will eonsist of at least 16 Jessons The class wiil be held each Tueaday
evening, to commence 12th May, and terminate in deptember, To take advantage of
daylght the class will be occupied in

Practical Dyemng 'fréim’7 to 4
Chenustry of Dyeng (1ocluding elementary principles of chemistry) from 8 #o-9

*Fhe students will be occupied 1n scouring, bleaching, and dyemg operations, the prepas
ration of dyers’ solutions, mordants, &c , the testing, with ‘& view of ascertammg. the
commereial values of dyewares, soda ash, soap ash, tin solutions, bleachidg powders, &e. ,
the use of the best forms of hydrometers 1 testing the strengths of various solutions
employed 1 the dyehouses the dyeng of patterns in wool, cotton, and alk, aecording to
the best formule m vse 1n Great Bnitatn aud France

“Tetfns for the tourse, in 'addiiion ‘to the lordsisty“membership fdeizs

, Aftigene = -~ « - = - 59
Others - - - - - - 158,

So far as regards the woollen trade of this heighbourhded, 11t ds almost as ampertant to
excel 1 the production of eolours as in designs, espeeially now, when the prevathng shadég
wre so constently changing 1615 of the ntmost maportance that ithis distiiet should be-able
not only to keep abreast of all its nivals, but, 1f possible, to outefrip théms and 1t 15 the
opinion of the comamttee that this cab only be'done by an adequate mumber of artizans
being made tholoughly acquawnted with ¢t try and Ks 'dpplication to jpractical dyemg.
They would, therefore, respectfully suggest that you seleet one of mare ‘of the most pro-
ﬁxsmg youths 1 .your employ, and anange for bus or theirattendande at Mn Jarmain’s

ags. )

The commuttee consider that although actual expertuessin workmg operations must be
aoquired 1n the worksiip, yet the establishment of tins olass will be-of mealculable benefit
to all concerned n dyeing, from the master down to the huinblest workmean, as the studerits
will have the advantage of tifically and techuically studymyg ‘the matemals aad pro--
cbsses relating to their mdustry It is, therefore, earnestly hoped that employers will assist
the commttee in their efforts to 1mpart techmeal knowledge to the thdustmal classes of -the
neighbourhiood, ,

very mformation respectng t}}e class can be obtained from
!

Your obedent servant,
Joseph Bate, Secretary.

'

072 314
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Appendix, No. 6.

PAPER handed in by Mr. Mundella, 11th June 1868.

Lerrer from Mr Thurlow to Mr. 4 J Mundella.

Dear Sir, Trnoty School, Notungham, 8 Febroary 1868,

TaE subject of technical geientific education has been 11 my mind very much of late,
As I have now been for a consideiable period local secretary to the science classes 1 this
town, and know, too, the deep nterest yon take in the advancement of education of all
kinds 1n general, end of this branch in particular, I venture to intrude a few remarks and
suggestions upon your notice, \

Lhe mstruction given m the science classes 18 sound, and mparted by duly certified
teachers; but yet 1t 1s & fact that the classes are not large, nor attended by those whom the
department had specially 1n view m encouraging their establishment. ~That something
more most be simed at than the present classes are likely to achieve seems now to_be the
opinion of those m authority A Minute has been passed by the Science and Art Depart-
ment for the establishment of scholarships, to be held by scholars of elementaiy schaols,
who are between the age of 12 and 16 years, and who shall pass at the exammation of
science classes in the month of May m each year, so as to gam a third Queen’s prize n
some subject sanctioned by the department, If, previously, the scholar has passed in the
three first grade subjects for drawing, and succeeds 1n the science examination, the depart.
ment will grant 10 / towards huis maintenance at school, but if he succeed 1n hi§ srience
examination, and has not passed in drawmng, then the managers are required to find 54
to meet a Government grant of 5/ for the aforementioned purpose. ‘Lhis 13 the point
wheie I mmagine the Minute will be found to break down mn practice  Moieover its etfect
will be almost ml, for the scholarships are only in the proporuon of one per cent. of the
scholars m attendance

If there really 15 a desire, on the part of the Government, to encourage scientific instruc-
tion in schools, a more liberal and practical scheme must be devised than that set forth mn
the recent Minute  There seems to me no reason why the same plan should not be adopted
as exists 1n the case of instruction 1n first grade drawing.

The first necessity seems to me to be, the provision of suitable elementary text-books on
the scientific subjects 10 which mstruction 1s to be 1mparted, and then a system of examna-~
tion precisely answenng to the method adopted m the case of drawing ~ Elenientary text-
baoks for class instruction would soon be produced if there was known to be a want, or, 1f
such were not procurable, they would soon be forthcoming if only the department adopted
a similar course to that pursued when the first grade drawing copies were needed, viz, of
offering prizes for the best.

Then, again, the examination could be conducted by means of questions supplied from
the department of a sufficiently elementary character to be classed as first grade questions,
To the successful competitors there might be uwarded a pass certificate, and to the more
meritorious u certificate and a prize, exactly answering to the course pursued by the depart~
ment 1n the case of the drawing

For the encouragement of the introduction of this kind of teaching m schools, the
same geale of payment on results might be made to the managers, to go to the teacher 1
way of augmentation of his income.

or the supply of necessary apparatus, diagrams, and specimens, the department would
only need to return to the plan which was n force some years since, viz, of making grants
to school managers to enable them to purchase such, where the master had sausfied the
del]:artment, by examination, of his competency to use the same. 1 say nothing of the
subjects of 1struction, as these would vary with the Jocality. ]

1t seems to me that by some such plan as I have sketched, our present primary schools
rught be utiized as a means of laymg a sohd foundation 1 the principles of science, and
thus a taste created and students provided for our advanced science classes. Faling this,
there would still be the broad prnviples taught, which the individual might perfect by his
own reading, 1f so mchoed.

I am, &e.
A. J. Mundella, Esq (signed)  R. Thurlow.
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Appendix, No. 7.

PAPER banded in by Mr George Gubb, 8 June 1868.

~

'

WORKING MEN'S COLLEGE, HALIFAX.
1 ————————

TecENICAL EDUCATION

B

Technical Instruction s

Ix and around Halifax, dyeing and machine-making are the staple mndustries, there-
fore 1t has been determmed by the founder and supporter of the Working Men’s College
to make Srovmon for the teaching of subjects bearing on such occupations. Bemdes the

eneral classes for instruction m reading, wnting, arthmetic, algebra, geometry, book-
eeping, Enghsh hterature, geography, &c , and those :n chemistry and French already
in operation, 1t 18 proposed at once to open classes m

The Chemistry of Dyeing,

under Mr, Jarmain, of Huddersfield, who possesses an excellent theoretical and practical
knowledge of the subject, and others i

- Practical Geometry, Mackine Ds g, and Freehand,

under Mr, Stopford, head master of the School of Art, Halfax, whose accurate
professional kunowledge of the subjects above named will ensure the success of the
students who enter the classes. A large well-ventlated room, with a good supply of the
drml:mg bémrds, instruments, models, and coptes required will be supphed, free of expense,
to the students

Both 1 the science classes, and those unde: the charge of M. Stopford, pupils are
eligible to compete for prizes offered by the Science and Art Department of the Com-~
mttee of Councill on Education. These prizes consist of books, mathematical mstru-
ments, boxes of colours, &e., and the examinations are of such & nature that any mode-
rately mtelligent student who has sttended duriug the session can carry off one or more
prizes, They are unlumted 1 number, every pupil reaching the very moderate standsrd
raquired, recerves a prize 1 any subject.

As it 18 wished to make these classes available to all, the fees are very low, viz. ~—

Chemistry Classes

Five shullings per session for one class, 2s 6d for each of the others, chemicals and
ﬂlzequﬁ.mte spparatus being supplied free at the laboratory. The session is from October
to Aprl

Drawmng Classes:

1

Freehand, machine drawing, practical geometry, any one or all ; to students attending
the general classes of the Wo;kl:ng Men’g: Colleg:a, 2).:. 6d. per half-session from Sep~
tember to Christmas, or from Christmas tos Aprils to others 3's. 9 4. per half-session.

0.72. 3K : General
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General Classes

Reading, mathematies, geography, Englsh hiterature, & 25 per term (about 2 d
per week)

A class in Latin 18 about to be begun,,the shargg, for which 18 meluded m the above
Book-keeping, by agreement, French, by-agreement.

The chemstry classes will meet three times per week on Wednesday, Thursday, and
Friday, from half-past seven to half-past nine

The drawing class (at present) on Thursday from half-past seven to half-past mne

The general classes meet on Monday, Tuesday, Wednesday, and Thursday, from
a quarter-past seven 1o a quarter-past nine

Tt 18 earnestly hoped that employers of labour will bring this matter under the notice
of therr workpeople, and the mte]l]fent workmen of Halifax are strongly recommended
to avail themselves of the unusual advantages here offered to assist them m keepmg ther
country 1n the van of the world’s progress b

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

August 1867
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Appendix, No. 8.

PAPER banded in by Mr. Plats, 18 June 1868,

SYLLABUS of Stuniks at the OLbmax Scrook of Sciencr and ArT.

Scrence,

Instraction 18 gaven im the followmng subjects by Thomas Mitckell, ».n.6.5., &cv, Crwil
Engineer, and Cerbified Teacher at South Kensmgton by the Science and Art Depart-
ment in Practical, Plane, and Descripuve Geometry, Mechanical and Machine Drawing,
Bulding Construction, Theoretical and Apphed Mechames.

1. Practionl ‘Geometry, Plane and Solid—Classes meet on Wednesdays and Fridays,
from 730 to 930 pm Books recommended: "Tate’s Practicdl Geometry and Bions’
Orthographic Projection (Gleig’s series) ; or, for more advanced pupils, Burchett’s Practscal
Geometry and B’ Geometrical Drawing,

2 Mech I and Machme Drawing.—Classes meet on Mondays and Tuesdays, from
7,30 to 9 30 p.m.

8. Bulding Construction.—Ulesses meet .on Mondays and Tuesdays, from 7.30
1% 930 pm.

4. Theorelical Mechanics,—Text Book : Buckmaster’s Elements of Mech I Physics,
*Class merts on Thursdays, from 7.30 to 8.30 pm.

6. Apphed Mech —Books rec ded : Baker’s Elements of Mechanism (Weale’s
series), and Tate’s Elements of Mechamsm snd Exercises in Mechames. Class meets on
Tuesdays, from 8 30 to 9 30 pm,

“The school 15 well supplied with models, dlagrams, and expenmental apparatus, provided
1n aceordance with the r dation of the S Department at South Kensmgton,

Fees for Full Course.

Artizans, 5. per session; one half to be pmd @t the commencement, and the other half
at the end of the first three months.

Non-Artizans and those who do not mtead tosit ut the Government examination, 102 6d,
per mesmon ; to be pad m advance.

Day Classes

Day classes are m operation for the study of practical machine and architectural drawmg,
and meet on Mondays and Prdays, at 3 pm. Terms: 10s. 6d per quarter of ten weeks.

Students are also tramed for the professions of ciwil, mining, or mechanical engineenng
draughtsmen and surveyors, or for the competitive examioations of the Indian civil service
engmeers’ department.

or further particulars apply to Mr. Mitchell, Highfield, Greenhull, Oldham.

Classes for the study-ef the-following sabjects are ~conducted by J. Philip, M.A., to whom
the Science and Art Department at South Kenswgton has gra.nte:i an ’Honomry
Diplome without examination.

1. Geometry.—Ongmal exercises, based on Euchd’s Elements, are pro};osed one Fnday
and solved on the following Friday.

2. Algebra.—Regular progressive instruction 18 given, and the shortest method of opera-
tion exemplified on the black-board.

0.72, 3x2 3. Trigonometry.

App-
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3. Trigonometry.~—A course of lessons m thie subject will be commenced early 1n the-
session.

Students 1n book-keeptug, mensuration, or other mathematical sub_]ects are also admssible
to these classes

Books : Euchd, Algebra, and Trigonometry, by Todhunter or Colenso. Classes meet on
Mondays and Fridays, at 7 30 p m,

C. P. Bakin, P D., of the University of Guessen, will gwe wstruction in

1. Chemustry—The course of mstruction is calculated to prepare students for the exa=
minations which are held yearly by the Science and Art Department

Ilt compnises—1 the elements of wmorganic and organic chemustry; 2. Quahtative
analysi

Aysultable apparatus has been procured for performing the necessary experiments,

Terms: 5 s. per quarter for non-artizans, and 2s. 64 per quarter for artizans, Entrance
fee 55 per session, for renewing matenals  Ten lectuies constitute one qumter. The class
meets every Monday at 7,30, in the laboratory of the Lyceum

Text book. Buckmaster’s Elements of Chemistry.

2. Magnetism, Electriety, and Galvanism —Terms: Bs. per quarter for non-astizans,
and 25 6d. per quarter to arbzans  Entrance fee 24, 6d., for renewal of materials. Ten
lectures constitute one quarter, The class will meet on Thuredays, at 7 30, p m.

Text Book . Electricily, Galvanism, Magnetism, &c. of the Insh National Schoolbook.
semnes.

Vegetable Physiology and Economwc Botary.
Teacher, Mr. C Walters

Fees for the Session: Artizans, ove lesson per week, 2 64, non-artizans, 5s. The
class will meet on Saturdays, from 6 30 to 7 30 p.m,

AgT.
Teacher, Mr. 7. Heywood.
Classes for Drawing

The course of study compnses the following subjects —Freehand, landscape, perspec~
tive, and model drawing - flower pamting, shading 1w chalk from the cast, &e.

Day Classes.

Elementary Tuesdays and Fndays, from 3 to 5 p.m., 104, 64 per quarter. From 4 to 5
p-m, 5s. per quartel

Advanced Tuesdays and Frdays, from 8 to 6§ pm., 12s. 6d. per quarter. From 4 to §
P, 7s. 6d per quarter

Eveming Classes.

Elementary Tuesdays and Frdays, from 7 30 to 9.30, 24 64. per quarter

Advanced , Tuesdays and Fndays, from 7 30 to 9 80, 44. per quarter.

Non-artizans or others who wish fo jomn the evenmng class, and be exempt from the
Goveroment examnations, elementary, 65 per quarter; advanced, 10s 6d, per quarter.
All fees payable m advance

The quarters of the publc classes commence about January 15th, April 1st, July 25th,
and October 1st.

Ten consecutive weeks constitute a quarter of the special classes, g at any
time,
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Appendix, No, 9.

PAPER handed ui by Captain Donrelly, & , 25 June 1868.

Science Form, No. 299
South Xensmgton, April 1868.

Science and Art Department of the Committee of Council on Education,
South Kensington

At Whitehall the 24th day of Apnl 1868

By the Right Honourable the Lords of the Commuttee of Her Majesty’s Most Honourable
Privy Council on Education

BuiLping GRANTS FOE SCIENCE SCHOOLS.

S %![ylis[nords read applications and consider the subject of buildmg grants for Science
choo

My Lords will be prepared to make grants towards the building of Schools of Seience
at the rate of 25 6d per square foot of mternal area, up to & maximum of 5007 for any
one school, on condition that the school—

a Be built under the Pubhe Labrames Acts (13 & 14 Vict. c. 65, 18 & 19 Viet.
e 70, 29 & 30 Vict, ¢ 114).

Or—

5. Be established 1 connection with a School of Art axded by a department build-
ing grant.

And that the terms of the Minute of the 18th December 1866 (No. 6032, relatng
to building grants for Schools of Art, so far asapplicable to Schools of Science,
be comphed with.

0.72. 3K3
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Appendix,.No. 19.

«PAPER handed in by Mr. Thomes Coombey, ¥.C8.

App. No. 10, BRISTOL MINING SCHOOL.

“Tep scheme of practical instruction has been drawn up by Mr. George Greenwell, the
emunent muning engineer  LThe course lasts two years.
* The ivet pear’a)course aso——
1 The different modes of workmg Goal. |
2, The different modes of ventlation; wiz., natural, furnace, and mechanical
ventilation.
3 The dranage of mines by pumping engines, and other contrvdnces.
4. Coal-drawmg and the engines, and various mechanical expedients employed for
that purpose.
5. The character of different coals.
18 Drawmng-and planning,with operations,

The books which-tho-stuflents mead and are examned in are .—Duan on the
winning and working of collieries The same author on the prevention of
accidents 1 mines Fenwick on subterranean surveymng, and Ralph
Moore on ventilation.

The second-year’s course.of atudy 18 o—

1 Hedley’s ventilation.

2 Atkmeon's papers on ventdation in the proceedngs of the North of Eagland
Institute of Mmi?:; Engineers P

3../Atlonsen and Conlson’s papers on tnbbing, 1 the same volumes.

4. JNicholas Wood on anderground tannelage

5 Hull’s Coal Fields of Great Britain.

6 Elementary geology and chemstry, wath the examination by analyais of coals,
-and the ussay of“the useful metals,

7. On bormg, with the tools employed in snking.

8. The pupils are each to produce a plan of a colliery establishment, with details ;
say depth 100 fathoms Thckness of seam 5 feet Inchnation, 1 18. “Water
250 pallons per minute  Coal reqmired, 500 tons per day. The seam supposed to
befiery The royalty a tract of 500 acres. "The pit supposed to have been at coal
work three years, There must be a surface plan showing the mtuation of the en
and machinery, and also the railway and branches, narrow gauge, a section the

‘strata end: etails-of ‘the -engmes, pumps, vages, tubs, &¢  An esttmate of cost of
-estabhshwrent, anfl of -werking charge of coals ; also-a plan of the underground work-
1mgs, shewing the ventilation
_For the best of the above, with'a satisfactory examination thereon, a prize of 57, is
given.
To those pupils who do themselves credit at the school a certificate is given, a copy
of which I enclose This 18 hughly prized, and has been proved of value to several to
whom it has been awarded.
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Appendix, No 11.

PAPER banded in by Captamn .Donnelly.

MeMoRANDUM of SuGGESTIONS for Enlarging the Sy

INSTRUCTION, drawn up in accordance with
Council on Rducation,

Tag system and rules of the Science and Art
Department for admmistermg the grant for sciens
tific mstruction appear fairly to meet the require=
ments of one large class of persoms, Sufficients
a1d 18 afforded and encouragement thereby grven~
to the elementary mstructionw 1. science of the-
adult artizan class.*

The development that this system has at present.
taken has been almost entirely in creating evening
classes Bemng a pure system of payment on”
results, however, 1t 18 quite possible under- 1t for~
achools for boys of 10 to 15 years of age fo flourish, .
and to earn large payments, as for wmstance the:
Bristol Diocesan ﬁﬁ:‘ School, the Bethnal Green
Birkbeck School, and the Glasgow Seculax School.-
do, but as yet few such schools have sought this«
aid.  The resson 1s obvious. Schools camnot.
combme State aid to elementary: and scrence
instruction It is only 1n large towns and under
Seeullar circumnstances that day schools wholly~

evoted to secondary mstruction can exist Themr,
estabhishment must be a work: of tme  The
sction of the department has thereforer beens
principally confined to promoting evemng anstroocs
tion 1o mechames’ institubions and such places: :
Though payments are not made for the anstruction
of middle class students, thewr instruction has:
meidengally been aded and encouraged-by the
establishment and existence of theseclasses, afford-
mg them opportumies of snstruction which--did..
net exiet before. Between 12 and 13 per cent.:
of the students 1 ab present aret
mddle clase students.

There remam two; as far as the machinery of.
education 18 «concerned, broad classes but by
affected by the present systemiof State.aid tor
mstruckion 1 science. These are the youngert
artazan clase 3 broadly the chuldren of the weekly
wage class, before they leave schooly sey of fro:g L

1

* The progress of the Ssience Schaols since the passing of tha«
g::?ml Seionce Minute, Juna 1859, is shown in the following
g =

Nuowmber! Numbsr ander
of Schools;~ Tnstructios:;
1860 - - 9 500
1868 - . 0 1,330
D Ui 91 4,660
1868 - - 158. 6,836
1867 - . 218 * 10,230

The 212 schools had 580 classes in different subjects. OF the »
10,230 persone under instruction 4,530 came up for exanunation,
besides 400 persons not taught in classes aided by the depart-
mQI(I;.T 28,&87 papers were worked , 6,120 were passed.

e.-Jpstructions of the Liords of the Commuttee of:

10 to 14 years of age, and the younger mddler
classes, the spns of the employers of labour and!
so forth, who are eventually to have the mazages
ment aud direction of works, before they leave
school

There can be no doubt that to meet the requirew:
ments of the day, 1t 15 essential that there should.
be amore or less general diffusion among all classess
engaged m productive mdustry of scientific, or as+
1t 13 sometumes loosely called, technical mstruction s
~gerentific instruction that 1s taken up from thea
point of view of 1ts future appheation to industry, ,
and not as & purely educational system.

To meet the wants of the younger artisan class/
1 appears to be only necessary to remove some?
existing restrictions f which prevent payments
being earned for mnstruction mserence grven during;s
the three attendances- of an elementary schools
recerving aid. Thus restriction was imposed whens
the schools were aided undertthe: whole system,
which 1t was considered. justified andrequred.
some cheek of this kindw If:teachers of elemen~r
tary schools were permutted to earn payments for
the instruction 1. a8 amsdeawing, of. the
more ndvinced: students 1w.these! schools,.thew
results of: the present science! system show. con
clumvely: Atha.t ‘ghey; would: veryrs«:on-form such

\| and wo dvel. § Py

of the:parents to.allow: therr.childven. .o
longes at school.

robably 1t would be:adwisablesthat- the pay~
ments should beé. mades through the Education:
Department, who-would then have full control of:
the matter:. The Scienes and! Art<Department
acting accordng toats present system would sumply-
have to make a retwn of. the results of the.
examnations to:the Education Office.,

To meet the: requirements:; of ‘these; schools-1t+
would be advisable to have a sxth standdrd of.
examnation below the present fifth class, and make-
a payment of 10s. on passing 1. Whether 18!
would be adweable to maké any-restriction as to-
the subjeets of metruction or not, 28 doubtful . It .
18 generally better to leave:this towork .atself,
out,

It has not been the poliey of the State in thus
country to aid or intexfere with the education of the.
mddle classes except to some shght extent,,and
that mdirectly, by State endowments m colleges.j,

The

entage
6 S E et

'

T Sections XXIII and XXIV of the Science Directory
Pay to Prof and Exami Exhub, Scholar+
ships, Modals, and Prizes n the University of Londow, the
Univeraities of Scotland, and the Queen’s University and Colleges
in Ireland.
3K 4

stem of STATE AIp to Screntiric.App-No 11
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App. No,11. The general opmion of the country, workm

through the Schools Inquiry Commussion an:
such agencies, can alone be looked to make any
mmportant change 1 the way of mtroducing the
study of science. Nothing however can have
much effect on the grammar schools and middle
class schools of the country generally until the
umvereities, which give the key of education 1
the country, allocate a fair proportron of their
endowments to the reward of scientific studies
Till such knowledge pays at the umversities the
middle class schools, which look more or less to
them, cannot be expected to change their courses
of imstruction

Should 1t however be considered good pohicy
for the State to intervene more than 1t does at
present m furthering scientific mstruction among
the middle classes, 1t would appear far more
judicious to use existing machinery than to esta-
bhsh new Moneygrantedas endowments amon,
the universities and colleges of the country woulg
be more economcally and effectively expended
than 1n the creation of special State institutions

The mstruction 1n the primary schools can of
course only be of an elementary character, That
1 the adult night classes, though in some cases
carned a hittle further, for want of time, means,
and apparatus, cannot go to any depth. Such
mstraction generally diffused 18 of the greatest
use, But 1t only goes far enough to warn people
of the mistakes they may fall mto from sheer
1gnorance ; to teach them not to be satisfied with
mere empiricism 3 to show them how science may
be apphed to their work, and to induce them to
follow 1t up

The question {hen arises of provading mstruc~
tion of a far more advanced character The
appheation of science to the arts can only be by
those who have a thorough knowledge of special

h The masters, foremen, and others, who

will take 1t up m this way are ly but a
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of Naval Architecture for advanced scient
mstruction 18 the Royal School of Mines
Jermyn-street. It has not quite as large a st
of professors as the college of Science 10 Dubl
here are now 17 royal exhibitions to the
mstitutions competed for at the May examm
tions of the department. They are of the val
of 501 per annum, and are tenable for thr
years Six, therefore, become vacant every yea
except every third 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 mught wy
advantage be increased, at all events mn a fo
years
A very simple and probably effective exter
sion of this action would be to allow that, wher
ever a locality rased funds to establish exhib
tions o support deserving students in London
Dublin, the fees for mstruction should be
mutted for those students, and perhaps the loc
funds supplemented Any place, Leeds fc
instance, orgamsing 1t system of elementar
science classes 1n any way that suited its requre
ments, could then for a few hundreds a yea
support several of the most promising student
here in London, where they would receive th
‘best scientific mstruction to be hed anywhere
The present constitution® and the nam
« School of Mines™ prevents that mstitution
filing the position of an advanced school o
eneral science effectually At the eame tum
ar the larger portion of the scientific instruetior
given 1n 1t 18 general, and would form a courst
applicable to any 1ndustry. This 18 not known
and a proposition. to send etudents there would
unless they were mtended for mmmng, not be
understood The Royal School of Naval Arch
tecture and Marme Kingmeering has as yot not
got any staff for metruction in experimental
s wstruction 18 given by lecturers

small per-centage of those engaged 1n industry.
Any ofP the o::fr classes who show a special ability
and apntu({’e for science can only follow 1t out if
supported while pursuing their study. The richer
classes can pay for therr mstruction, It 15 only
neceseary to provide the opportunity ‘Whatever
the umversities and higher educational establish-
ments of the country may do to afford mstruction
1n. science, the science wall only form one portion
of a general course of education It would be
foreign to their objeets to afford advanced mstruc-
ti0n In one spectal branch of sciences and grant
diplomas to men who had not time or did not wish
1o pursue other studies , and possibly were very
shghtly generally educated.

t 18 not 1n the least necessary that the mstitu—
tions for giving thus wnstruction should be spread
about in country towns. The schools and classes
attended by artizans at work and bays hiving at
home can only be effectave according as they are
widely spread  But whent comes to the student
devoting his whole tme and bemng supported, 1t
ay as well be done in London as m hest
or Bumingham, and besdes the advantages of
accessibility, etc , the best mstruction can only be
-obtained 1 the capitals

A college of science has lately been created m
Ireland. The course of instruction, which lasts
three years, 18 general during the first two years
for all the students. During the third year 1t1s
speciahised under the heads of agriculture, mmmg,
engmeering, and manufactures In England the
on%ym public mstitution besides the Royal School

appointed from year to year, and in a small tem-
porary chemical laborato It1s therefore most
adwisable that a college of general science should
be orgamsed or constituted in London on the
plan of the Insh College of Science to meet the
requirements here mdicated.

A change 18 most desirable 10 every way It
18 greatly to be refretfed that the admirable
courses of lectnres of the profersors at the Royal
School of Mines are attended by so few studente.
Though the separate courses are 1n some cases
fairly attended, there are only some five or six

tudents entered, besides the Roysl exhibitioners,
for the full course of the school, that 1s for the
Associateship This must always be so  The
field that & school of mines apphes to is but
hmited. It does mot get known in the country,
and even the eeparate courses are not taken that
advantage of whach one would suppose

In tame 1t mway be found deeirable to establish
a third college of science m Edinburgh, and per-
haps a fourth m the north of Englamf There is
10 call for these however at present.

Mouch 18 sa1d about the necesaity for technical
instruction, and efforts will no doubt be made
to induce the State to supply it. It becomes
therefore necessary 1o consider how far, if at :il,e

3

® A Commission consisting of Lord Granville, Bir C. E Travel-
yan, and Mr Lowe, decded in 1862 that the instruction m the
Royal Bchool of Mines should embrace only those branches of
geuemlumuwhch-n.pphubhwmining,mdtmushmﬂ
be & special mning school similar to those on the Continent.
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the State can take this up advantageouslyas dis-
tanet from the general screntafic instruction pre-
viously considered. Lo

This action 18 proposed from two rather diffesent
points of view. The one proposal 18 to have a
technical school adapted to the staple mdustry of
# place, the other apparently to teach trades
which do not exist there, with the idea of themwr
introduction.

Real technical education—the teaching of a
trade or art stself on scientific principles—neces~
sanly entails 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 techmeal school for
their trade, with 1ts workshop, under mo con-
stramnt to pay 1ts expenses, undersellng them and
interfering with their market. A State pottery
school and Messrs Munton could not exist sde
by side On the other hand, for the State to
teach trades, where they don’t exist, with the
wiew of mtroducing them, and thereby most pro-
bably tempting them away fror where they have
established themselves, could at the most only
be mnocuous so long 881t was ineffectusl.

If then 1t were possible to keep pace with trade,
the more efficient the achools were, the more 1~
uriougly would they affect private enterprise
t 18, tierefore, not necessary to dwell on the
constant shuftings of trade according to the labour
market, the difficulty of determining what was,
and what should be, the staple industry of a place,
and many other such powts, which would render
. theadmnistration of a system of technical schools

« an unpossibiity in this country

The only technical schools which the State

4 advantageonsly deal with are such as the
mlitary schools, the school of naval architeeture
and marme en%meenng, ete —that s, where 1t

Te sa:rd to 12 intrixc.tmg apprentices :ﬁr the
by e oI itsell’ emplo; em part or
wpm)roho iy A ploying P y

‘With regard to general industry, 1t may be
taken that the action of the State cannot safely
go further than by mding and encouraging in-
struction 1n geneml science, or such apphed
science as mining and metallurgy The (gom-
mission for the i)ollege of Science for Ireland
laid down that its awmx should be to impart a
sound and thorough knowledge of those branches
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of science which may be apphed to mdustry,
leaving it to the student subsequently to spe-
snhse-his knowledge and turn hus attention di
the direction he may find most suitable

The system of payment on results js so well
established, permits of sueh complete fraedom of
action, 18 applicable to such a variety of coreum=
stances of schools, and has borne such good fruit
that I take for granted 1t will not be proposed to
alter 1t. ,
- As much pressure may, however, be brought
to bear on the Government, 1t 15 perhaps right
to pont out, that the experience of this depart-
ment has proved nothmg more decisively than
that, in the conduct of science or art schools, any
feneral Joint action between the State and the
ocality 18 sure to lead to difficulties Whatever
system of guarantees for salary, etc , may be in-
vented, the fact that the hiability 1s really hmited
to one of the partners 1s sure to have its effect
It is impossible for the State to withhold the whole
%rant and close up the establishment after 1t has

een 1n operation a few years because the loeality

does not comply with every tittle of 18 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 318 only committed to some definte
piece of work when the loeality has_fulfilled 1ts
portion, and that no continuous parthership 18
entered mto

In conclusion, 1t 18 only necessary to point out
that piding instruction 1 science on the plan now
bemg followed with the proposed extension, can
and will aid pure techmecal mstruction in the
very best way  That 1s to say, if the masters of
works will erther separately or in combination
establish schools for the imstruction of their
employés, the State, by paying on the results of
elementary and scientific mstruction, would assist
in the mstruetion of the students just up to the
pomnt of thent learming the absolute- trade.
There is nothing to prevent mannfacturers with
energy and public spit establishing as good
schools as those of M “Schneider, at Creunzot, and
obtayming as much Government ad towards

them,
(signed)  J. F, D Donnelly,
Captain, ® B
12 November 1867,

App. No.1

s
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(See Evidence 888 )*

VALUE OF SCIENCE PRizes.

£ & d

Issued 1n 1860 - - - - - - - - - 4818 &
w IBBL - . . o - < . . .18 1 -

m 1882 -« . - . . . . . .39 ~ &

» 1868 = - <« - . . . . o910 1

» 1864 = ¢ =+« o« &« . 84114 =

p 1865 = = = « « e« o« e o 8291111

» 1866 - - - - - - - - ~ 540 8 10

» 1867 - . - - - - - - ~ 739 1 2

(signed}) . G Groser, Storekeeper,

(See Evadence 988 ) .

-

Imrorts from France into Enylami.—Extmted from the Statistical Returns pubhwhed by the
of Trade,

The ImrorTs of the following Articles, the manufacture of which 1s influenced by Seientific or
Artistic Knowledge, have increased since the French Treaty of 1860

In 1859, In 1861,
the Yearbefore| thy Yearaftor] In 1868
the Treaty | the Treaty

£ £ £
Books’- -~ - - 53,443 6,637 88,615
China, porcelain, and enrthenware 40,091 79,088 | 101,784
Clocks = - - 90,226 | 161,456 [ 190,821

871,774 890,210 589,218
07,273 | 275,092 | 291,260 | Fallng off since
1862,
not stated 14,310 47,388 | Falling off amce
1866

Cotton mnnufactures .
Flowers (artfional) «  « -

Furniture {wood) - . . .

0,126 41,141 81,478
19,101 16,174 | 105,449
60,864 81,184 | 1,182,700

not stated o] not atated 66,087
122,178 89,439 820,612

6,016 24,488 91,788

22,864 87,847 78,012
698,777 | 785,118 | 1,182,766 | Inoreass in gloves

Glass (flint, cut and nncuf.)
(plate) -

Hat.s, & (straw) - -
felt Fy
Hldes, dressed, &o. -
Iron and steel manufactares
Lace - -

Leather manufaetures (glovel a.nd boots)

LI I A I
[ B
Tt o0 v

only, faling off
1 boots

Linen manufactures - - - . 22,639 12,121 82,148

Musical 1nstruments  « - - - 86,859 %05,876 164,743

Opera glasses - - = - -{ - - . - 77,822

Paper hangings - - - 10,107 14,750 22,864

» of other sorts, meludmg' pasteboard 16,082 19,152 71,794

Plating of straw, &c ¢ -1 125,192 90,178 | 146,068

Silk menufactures - . - - - | 1,872,065 | 4,471,189 | 6,787,628 | Decrease in plush.

Skms - - - - - 88,087 18,667 22,491

Watches - - + - - - 210,738 821,400 241,341 | Falling off amece
1861

Woollen manufactures ¢+ - - -} 607,809 | 1,057,887 | 1,161,002 | Conmderable fall-
mg off smce
1863.

The Inrorts of the following Articles have Dimimshed smce tne French Treaty of 1860.

Tn 1859, In 1861,
the Yearbeforef the Year after] In 1888,
the Treaty | the Treaty.

£ £ £
28,008 81,508 46,235

Bronzes - D
56,041 42,004 | 83,996

Buttons, &6 - -

Embrodery, & - - - - -} e7761] 4sss0]| 36,018 .
Prints and drawings - - - - 22,978 12,268 12,482
Sik (thrown) = - - - | 208,427 | 152,138 100,898 .

27 May 1868. N G. F. Duncombe.
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!

A List of Persons Certificated as Competent to act as 1 eacHERs of ART ScHOOLS, with their
present Occupations, so fr as known

f

Group 1 Elementary Drawing and Colounng. | Group 5 Madelling the Figure.
i Group 6a. Mechanicul Drawing,

Group 2. Pamtiag

Group 8 The Figure drawn and painted

Group 4 Modelling Ornament

Gioup 6b Architectural Drawing.

Present Occupation

Names of Masters
an

S,

School where
previously Tavght,

m T

Certificates
obtamed,

¥
» School of Art, Coventry - - -
Private Teacher ~ - - -
Private Teacher - .- = -
Oceupetson not known = = -

Sehool of Art, Edinburgh - .

Occupation not known « - -
Private Teacher - =~ « <
~Occupation not known = - «

Sohoolsof Art, Neweastle-under Lyme,
and Stoke-on-Trent.
School of Art, Inverness - - -

Private Teacher - « = -

School of Art, Strlng =

.
L}

School of Art, Southampton

School of Arty Lambeth = « <

School of Art, Glasgow = ™ -
QOccupation not known - - =

Ocoupation notknown =~ o =
School of Art, Bloomsbury « =

Occupation not known =+« - .
School of Art, Birkenhead -~
School of Art, Exeter - - -

Traumung Class Student ~ -~ =

School of Art, Kilmarnock - -
School of Art, Brmingham - -
Pnivate Teacher - ~ - - .

Sohool of Art, Bromsgrove -~ «
School of Art, Stourhndge - -

Training Class Student «
School of Art, Cork - e .

Privato Toacher = = = -

’

0.72.

Anderson, John =«
Anderson, H, T. -

Andrew, B W -
Arthar, T - .-
Ashworth, Susan -
Atlans, Catherine -~

Atkmgon, G. M. -
Atkmson, Mary =

Bacon,J P. - .

Bam, R. L. =« -
Beines, Catherme -

Bakef, L. - -
Baker, W.J. - -
Bale, Edwin « «

anner, A - =

Barrett, Mary ~ -

Beal, Emma - .«
Beélinaye, Laura de la

Benny, James « -
Bentley, John = -
Birkmyer, James -

Black, Amy E -

Black, Francia M.
Blizard, Edward -
Boon, Willam =«

Bowen, W. P, ~
Bradley, Eleanor =

Bradbury, Alfred A.
Brenan, James - -

Brown,Jobn - -

‘3 M

T

Stoke - - -

Metropolitan Dis-
triet,

Metropolitan. Dis-
triet

Metropoktan Dis-
triot

Metropolitan Dis«
trict.

Tramng Class =

Cork - -

Tramung Class -

Manchester - -

Dundee - -

Metropolitan  Dis-
triet.

Metropolitan  Dis~
trict

Unconnected with
the Department

Metropolitan Dis
tnet _

Dundee « .-

Metropolitan  Dis-
tret

Training Class  «

Moetropolatan  Dis-
triet.

M;cclesﬁ;ld ) -
Liverpool - o
Metropohtan Dis-
trict
Dundee - -
Spitalfields ~ -
Hpanley - -
‘Worcester - =
Metropolitan  Das-
trict.
Loeds « « =
Dublin . .

Metropolitan Das=
triet,

1, 2, 8, 6a,
1,

1.
1
L2

L’ :
1, fa.

1; 8a. B

L )
1,2

1

1

1, 4, 5, 6a.

le
1, 6a, 6b
1.

1.
1

1.
1, 4, 6a, Gb,
1, 2, 6a, 6b

1,2

1.
1, 6a, 6b.
1, 2, 4, 6a.

1, 2.

1.

1, 6b

1, 2, 8, %a.
1, 4, 6a.

L]
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Present Occupation

Names of Masters
and
Stadents in Training

School
whers proviomsly
Taught.

Cartifioates
obtained.

School of Art, Tamertck -~ »

School of Art, Cheltenham College -

School of Art, Liverpool, North Dis-
triet,

School of Art, Cardif « - -

Private Teacher « = e

Bchool of Art, Westmngter - =

Occupation not known =~ - -

Occupstion npt known - - -
Sechool of Arty Bndport —« « =

School of Art, Dorchester = -
School of Art, Hagley - -~

Traning Schoz;l, Sonth K

Brophy, N. A. -
Bronke, Altred N, -
Burkinshaw, 8, -

Bush, Jumes - -
Bustin, R B, - -

Burchett, E § -
Butler, Mary E. -

Cebl, R. 8., - -
Cumpbell, J, A.'D. -

Carter, Danid « =
Curter, Jumes - -

Casab , Florenoe

gton -

School of Art, St. Martn's, London
Trawning Cluss Studeat = » =

School of Ary, South Kensington -~

School of Art, Hull
Private Texcher -
Traming < lass Student
Prvate Teacher -
South Kensmngton -
School of Art, West London
Retred - - -
Private Teacher =

Bay 2 v 4 L

LN I TN S I I

Occnpauolf apknowst - & -
Occupation not known  « . i
Private Tegchor - = - =
Occupation not known = -
School of Art, Norwich -  ~ :.-
School of Art, Weston-super-Mars | ~,
{
Trawning Clags Stadent -  ~ I~
Schook of Art, Chesler - «  ~
Trumng Class Btudent - |~
Private Teacher = - - -

Tramning Class Student - -~
City Muddle Class Schools - -
Tramng Class Stadent = « =
School of Art, Bridgewater - '~
School of Art, Lambeth - - -
Tranng Class Student »  ~ =
Tramng Class Student - -~
Private Teacher -, - - -
School of Art, :Gmt.: Yarmouth -

Private Teacher = - e .
Tramine Olaas Student - - -

Casey, WL, » =«
Cutley, Willam -

Channon, Mary E. -

Chandler, Edwin -
Charles, Rebskah G,
Clulde, Eillen E !
Chbrttenden, Thos,
Cluck, [hos, »
Clarke, C. M.
Clelund, P
Chflon, & 8.

Yoo

Cdle, LwtittaM -
éolhe\‘, TFhomsas F -
Collins, Emua .
Colson, Jobn « -
Cochrane, Robert <
Cosbie, W.8.» ~
Cox, Wilham - -
Cramter, Walter § -
Croasdale, Elizabeth

Croome, John D, '~

L]

David, Mary R. -
Davidson, E. & -
Davss, Flora ~ -
Davis, James - -
Denmy, Henry J. -
Dickmson, Henry D.
Disos, Laurina -
Dordgk, Sarah A, ~
Dommy, 1.8 - -

Drummond, J. G. |-
Duckett, Witham ‘-

Limerick  « .
Munchester « -
Birmingham ~ -

Cermarthen ~  ~

Motropohitan Das-
triot.

Metropohitan Dis-
tnet,

Tl'nmmg Class -

Unconnected with
the Depurtment

Metropohtan Dis-
trict

Coventry - -

Unconnected with
the Department,

Metropohitan  Dis-
trict.

Cortk ~- - -
Boston - -

M;r.ropoixtan Dis.
trict.

Plymovth -~ -
Traing Class  «
Blaomsbury « -
Truning Class -
Coventry =« =
Munchester ~ =
Aberdeen = -
Unconnected with

the Department.

Metropolitan Dis-
triet. . -
Training Class  «
Liverpoot -~ =
Unconnected with
the Dopertment.
Uncormeeted with
the Department.
Liverpool «  »

Trawng Class -
lraming Class -
Tramng Class -

Uneonnscted with
the Department.

Metropolitun  Dis-
trict.

Metropolitan, Dia-
trict

Metropolitan Dis-
trict.

Metropahitan Dhse
trict.

Metropolitan _Dis-
trict

Traumng Class  «

Matropolitan Dis-
trict

Metropohton Dis-
triet. -

Devonport ~. =

Cork - -~ ~
Lancaster -~ -

1, 6s, 6b
1

1, 2, 6a, 6b.

¥

1,2, 8, 6a.
.

1,2

1,28 ¢
1

1

1,2
1,2, 3, 6h.
1

1

1.

1,2, 8, dy A6,
1, 2,

1.
,h

1 5

-

1L
L

L

1, 2, ba.
1,2, 3, 6s,6b.
1

1, 6b,

1

1%

1.

1, éa, 6b.
1.

1, 6a.

1, 8a.

1.

1.

1,%

1, 9, 6a, 8b,
1, 2,6b.
1,6b.
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P " Ow Names ::ﬂ Masters b School Certificates
resent 14:] UI!!’ -,
Stuients i Tratning. v ’l‘n?g’l:f‘. } obtained.
Private Teacher = =« o« = | Duncan, W S, - | Dupdee - - - «} L, 8a,6h
Gieenwich Hospital Scheol « - | Dundas, James ~ | Dundea - -11,2,6a,6b,
Private Teacher » - « - | Earle, Emly - - | Trammg Class -] 1 ’
Occupation not known~ ~ = < | Lavestuff, Arna = | Trmmng Class | L
Private Teacher - - - - | Edgley, Sareh J. - [ Merropolttan Dis- | L.
- - treeb.
Occupation not knewn  » - - | Edwards, Cathertne - | - - -« | L
Occupation met known = = = | Ldwards, Jolin - | Dunfermline ~| b, 6a
Private Teacher * = - = -~ | Edwurds, Mans - | Metropohtan Dis- | 1.
- trict
Schooll of Art, Darhingtonr = ~ | Elton, Samuet = - | Metropolitan Dis- | I, 6
tree,. -
Private tenehor  ~ - - - | Ellott, Rebecea = | Metropolitan Dus- [ B
* . triet
Private Teacher -~ - o« <) Femier, R E -~ | Metropolitan Dis- 1.
trict.
School of Ary, Liverpook (South Dis- | Finnie, John - - [ Newcastle - < L,2,6a.
trict
School of Art, Lewes -  ~ - | Fishen, Alesander '- | Dudley - -11, 9, 4, 6a,
Private 'l'euc'h\er‘ - - ~ = | Figher, Fllen - .| Trammng Class =~ |1
Occupation nat known, - =« |.Foster, Wilham - | Manchester ~ | 1,6a
8chool ot Art, Mucclesfield - - | Ford, Jumes - - | Penzance - -|1,2 4, 6a,
. 6b
School of Art, Clopmel - - - | Traser, Edw A. - | Dobhn - -] 1,6b,
Schools of Ark, Andover and SalisBury | Fruzer, Jobhn P, - | Aberdeen - -F1, 2, 3, 6a
6b,
Povate Teaclezr - - - - | Freed, Mary Apn - | Metropohitan Dis- | b
tnet !
Private Teachey - - - - | Fussell, lred B. -] Nottngham - - K
Privato teacher - o - | Grammage, Emma - | Liverpool -~ -1
Sohool ot Art, Bloamsbur, - ~ | Gaon, Lousa - Metropolhtan Dis- | 1
triet
Oocupation not known - « - | Gollimore, § - ~| Stoke = - ~|1,6b
School ot Art, Penzance - - = | Geoffioz, Henry « | Unoonnected with | 1,
the Department
Trammmng Cless Stndent, « = - | Gibbons, Albert - | Cirencester - = | L.
Traioing Class Stadent - - - | Gibbons, Owen = | Cirencester = -1 L
Designer = & a o« o | Gubbs, Cherl Metrop Dus- | 1.
tnet
Schools of Art, Preston and Laneaster | Gulbert, H. - - | Metropolitan Dis- | 1, 6a
triet,
Occupstion not known - - - | Gull, George R = | Metropoltan Das- | I, 6a, 8b.
i trut
Occupation not known « = - | Gullo, Robert - ~| Bath - - -|1

King’s Colfege, London

Oceupation not known

1

School of Art, Frome
Enamel Pumter
Oconpation not known
Occupation not known
Occupation not known

School of Art, Ipswich -

-

R

In Tadia - -

Sohool of Arty Trure
Tramng Class Student -

Schouls of Art, Dudley and Walrer
hampton, '

?

- -

Trauning Sehool, South Kensngton ~

Class Student - -

Hampstead Night Class- . -
Truning

0.72,

Glenny, W J

Godwin, Mary
Goepel, James S.
Gray, George ~
Gray: Thomas -
Green, Charlotte
Greenhill, Mary E.
Griffiths,, W T.
Griffiths, Jobn

Griffiths, Richard:
Grubb, W, M

Gunn, Archibald

Hagreen, IT. B,

Hale, Bollert -
Hall, Panny -

. 3mM2

Metropohtan Dis-
triet

Metropohtan Dhs-
trict,

Trammng Class

Potteries « 4
Aberdeen - -
Tremung Class -

Unconnected. wath.
the Department
Metropolitan  Dhs-

triet

Carnarvon
Dundee

Unconnected with
the Department.

Unconnected with
the Department,
Manchester = -

Tramng Class -~

™

1, 2, 6a. 6B,
1

T, 6b,

1, Oa.

| 8

1.

1, 68, 6b.
1,2, 4, 5, 6b.

K 6a.
1.

1, 6a, 6b,

1, 6a.

I, Ga.
E



App- No, 3

>

-

-

456

APPENDIX TO REPORT FROM THE

B . +0 ton, Nawes of’ :(m " School Certificates
'resen! ee| an
P Stadents in Training, o obtained.
Sandharst College = - =~ - | Harley, R. « - Unconnected with | 1,9, 8,
the Department,
Private teacher - - ~ | Hardess, Mara = | Metropolitan Dms | 1,2,
tret.
Occupationnot known -~ ~ | Harnson, J.C. | Yoeds - - )1,
Schools of Art, Henley-on-Thames | Havel, C R - - | Unconneoted with | 1.
and Reading the Department.
Occupation not known « - - | Hayden, E =~ - Warnngton - - | 6a.
Occupation not known - = ~ | Healy, James <  « | Dublm - wil.
Qcoupntion not known ~ - ~ | Heazle, Wilhiam =1 Cork - - -] 1.
Private Teacher - - - - | Hill, John - - | Warnngton « | 1, 8g, 6b.
Smethwick Night Class = -~ - | Hill, Henry - = | Birmingham -i1
Private Teacher = = « - | Hipwood, Sarsh - | Metropolitan Dus. | 1,2,
irict i
School of Art, Edinburgh - - | Hodder, Charles D. = | Metropolitan Das- | 1,2,
trict. L
School of Art, Torquay - = - | Holmes, Thomas - | Dublin - =]1,28a
Occupation not known - = - | Holt, Mary Ann - | Metropoliten  Dis- | 1.
triot,
Occupation not known -  ~ - | Home, Emly G. - Trammng Class  « | k.
Occupation not known - - - | Hone, Alfred - « | Unconnected with | 1, 4.
the Department,.
Traming Class Student - - = | Horneastle, Jane -} Trammmg Class {1, 2.
Sehools of Art, Carmarthen and Hosford, F F - | Cork - - -}ne
Llanelly.
Sghool of Art, Boston - <« - Howard, Vernon - | Metropolitan Dis- | 1, 2, 6a,
triot.
Occnpation not known = = - | Huckvale, Elizabeth Leeds - .« -[1,
Private Teacher - =~ - = | Hull, Clementina - | Traning Cla -1
Private Teacher =~ = = Hull, S y B - etropolitan Dus- | 1.
triet,
PrivateTeacher - = « = | Hulme Fred E.  ~ | Metropohtan Dis- | 1, s, 6b.
trict.
Occupation not kpown - = - Hulme, Robert C. - | Metropolitan Dus- | 1, 6a.
trot,
Ocoupation not known = = - | Humphreys, Jae - [ Metropolitan Dis- | 1.
trict
Occupation not known - ~ - | Hunter, Jessy - - | Carmarthen - -] L
School of Art, Perth e ~ -] Hutton, David C. =~ | Dundes . afl
Occupation not known =+ - | Inskipp, Janet+ - | Unconnected with | L
| the Department
Occupation not known - - - | Johnson, Anme « | Metropolitan Dis- | 1.
trict.
Tramng Class Student -« ~ | Jones, David - ¥ Carmerthen -« } 1,2, 6s, 6b.
Occupation not known - - = | Judd, Florence - | Tramng Class - | L
School of Art, Dublm - -~ -} Julyan, Mary »  « ) Metropolitan Dus- | 1,2, 3.
{ triot.
Occupstion not known - - - ; Kelly, Edwin J. - | Macdlesfield -1 1, @a, 6b.
Schools of Art, Gl terand Strond | Kemp, John « -{Cork « - «}1,26n
Traimmng Cless Student - «t  ={ Kemp, Minna - - - - - 1.
Traxmng Class Studeat - - = Kemp, Mrs. A. = | Tramnmng Class -} 1.
Prvate leaching - =~ «  ~|| Kennedy, James - | Dublin ~  «| 1,4, 6a,6b
School of Art, Dundee - = -} Kennedy, John =1 Dubha = ~|1,28a
School of Art, Kiddermunster ~ - | Kennedy, Joseph - | Dublin = «}1,8s,8b
Occupation notknown - = - Keyworth, Anme Reading - -]1L
School of Art, Cheltecham ~ - { Kmight, J.P. « = | Metropolitan Dus- | 1.
trict.
Tramng Class Student = ~ - { Lang, Isabella = | Tramning Class - | 1.
Private Teacher - - = =] Lenchemck,J.C. - | Metropolitan Dus- | 1.
inct.
Tramng Class Student - - -] Larking, Mary = | Metropohtan Dis- | 1.
trict.
School of Art, Carlisle -  « -} Lees, Herbert -~ - | Metropoltan Dis- { 1, 2, 6a.
inct.
Occupation upknown -~ - | Legge, Lionel - - | Metropolitan Dis- | 1, 4.
trict
Trammg Class Student -~ - | Lindsay, Thomas M. | Traming Class -} 1.
School of Art, Calcutta -« - | Lock, Henry H. - | Metropolitan Dis- | 1, 4, 6b.

.

trict,
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Present Oconpation,

Names of Masters

and
Stadeuts 1 Traming

School
where previously
Taugt

Certuficates
f
obtained,

Private Teacher = = - -

School of Art, Dublin - - -

Flower Pamting « - - .

School of Art, Queen-square ~

School of Art, Oxford - -
Trawming*Class Student - -
School of Art, Waterford -
School of Art, Cape of Good Hope
Trawnng Class Stodent - -
School of Art, Dublizs « =
School of Art, Aberdeen - -
Pnvate Tenching - = -

School of Art, Sprtalfields - -

School of Art, Cirencester - -
‘Works, South Kensington - -
School o Art, Edinburgh .« -

&ch ‘ofAl't,M hest - -

Private Teacher - « = .

Trang Class Stodent « -
Schoul of Art, Exeter, Student ~ -
School of Art, Durham - -

School of Art, Bristol ~ . -
Architectural Draughtsman - -
School of Art, Shrewsbury + -

Private Teacher - - - -

School of Art, St, Thomas, Charter _
house, London
Occupation unknown = = -

[

School of Art, West London « =
Occupation unknown .~ .+~ -
Traming Class Student ~ - .-

Tramog Class Student « = -
Designer - - e -

Schools of Art, Bath and Chippenham

Trmmr:g Closs Student - - -
Private Teat[:her - - -

Ocoupation #nknown - =
School of Art, Bumingham « .
Ornamental Draughtsman - -
School of Arty Notangham - -

¥
Tramng Class Student ~ - =«

Private Teacher - - «- =

Private Teacher = - - -

3

0.72,

Lord, John -~ =
Lushington, Alice -
Lyne, Robert E -

Maaly, Alice E. -

|

Mateaux, Clara -

Macdonald, Alex
M‘Curty, Wm M,
M+Cioy, Samuel
MG, W M
M‘Minn, Jane K
Mayne, Arthur J.
Menzies, John
Mulls, Ebza -

Mills, Samuel F

Miller, James =«
Moody, Francis W~
Morley, Willam A.

Muckley, Wilham J
Mulbgun, James A -

Nesbutt, Sidney -
Nevett, Jobn C. -
Newton, George ' -

LI I T Y T S R |

Nuchols, Alfred -
Notley, Robert -

Noyes, H Lo -
QOfford, John - -
Parkel, John ~ -
Peal, Samue]l E -
1y
Pusbury, Wilmot -
\ -

iil’ozm, Willam E, -

Priest, Mary A, -

Pntchard, Zacharah-

Protat, Mons, H. -

'
-

Puckett, Robert €, -
Pullin, Ehzabeth -

Pyne, C.C, -

Rafter, Henry « -
Rasmbach, D.W, -
Randell, John - -
Rawle, John S. -
Rnwsm;, Wilbam * -
Rees, M}ry - .-

Ruchardson, J. V. -

.

3m3

1 Tramng Class

Dublin - -

Truning Class

Unconnected with
the Department

Bloomsbury - -

v

Metropolitan  Das-
trict.

‘Dundea - -
Trumning Class -
Belfast - -
Dudley - -

Dublin -
Aberdeen - -
Metropolitan  Dis-
tliet,
Metropolitanr  Dis-
trict.
Aberdeen. -

.

Metropolitan Dis-
triot, !

Birmingham -

Unconnected with
the Department

Boston - -

Exeter - -

Unconnected, with
the Department.

Metropolitan Dis-
triet,

Unconnected , with
the Department

Unconnected with
the Department.

Birminghsm K
Metropohtan Dis-

thet - ‘e
Birmingham -

Maetropolitan Dis-
tnet. Vo
Trommng Class -
Maceclesfield-
Unconnected with
the Department.

Metropohtan Dis~
trict

Training Class -

Unconnocted with
the Department,

Unconnected with
the Department
Unconnected with
the Department
Metropohitan: Dis-

trot .,
Unconnected with
the Departmesnt.

Leeds - <+ .

Metropohtan Dis~
triet.
Uuconneoted with

the Department.

1, 6a.
1

1, 2,8, 6a, '

i
1.
s
11,2, 3,6a, 6b,
1.
1
1, 2, 6a, 6b.
1 h
IN
1,2, 6a, 6bs
5 2
1,2, 6a, 6b.
1, 6a, 6b,
1, 4, 6b
1, 4, 5,68,
1, 9, 8, 6a.
A
1, 6a
1
1.
1, 2,8
1,2, 4,8 6a
L
1,

1,

1,2, 8, 6a.

:(3 4, B,lan.

1,2,8, 6s, 6b.
' 1,2, 4, 6a.

1.
1, 2, 64, 6b.
fa

1,238,406,
[

1

1

1

1 i

1,2, 8, 6a.

il 2, 8, 6a,6b,

‘App. No.
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" Namos of Mustern Bchool
t athens Certificates
Frosent Gosep Bhdmrl.i:d‘!nlulng 'M;‘:wd, obtained.
Occupatror unknown - - = | Rudley, Cherlotts - { - e afr
Occupation noksewn = - = | Riley, Ben) - | Manchestgr = - | 1.
Traimng Class Student, = = - | Roberts, Willam - | Southampton -1
Truung Class Student =« - | Robnson,Thos W H | Leeds - - {1,
School; of Arty, Devonport and Tavi- | Robjobns, F R, - | Tavistock =~ = [ 1,2, 64,
atock.
Occupation unknown « = - | Robson, George = | = - - el
Private Teachor - - - ~ | Routledge, Robert - | Manchester = | T, 6a.
School of Axt, Carnarvon = =  ~ | Rowland, h €. = | Undonnected with ! 1, °
1he Department,
Sohool of Art, Tauntom - ~ = | Rowe,John « =« | Penzance - «|1,6a
Leammgton Naight Class =« ~ { Ryan, Charles« -] Dublin - elhL%
Architectural Dranghtemsn - = | Ryan, James « - | Dubhn « «|T1,@8.
Tramng Clasg Stadent - - .| Ryder, Emly 8, =~ | Trainiog Class - | 1.
Sohools of Art, Devizes, Trawbridge, | Ryles, Georger~ = Potteries « .| 1,0a
and Warmnster
Works, South Kensington = - | Sadler, Alfred’ « = | Metropolitan Duse | I.
trict
Training Class Student - - - | Sawkins, Isabella « | Metropolitan Dis | 1,2,
triot
Trammng Class Student =  ~ = | Schutze, E Ehz, - | Trumng Class - 1.
Lambetls School of Art Student  ~ | Shepherd, Emdy & ~{ Lambeth- - -},
Occupution unknown - - = | Shiel, Edward « - | Unconneoted with | 1, @a.
the Department
Trammg Class Student = « = | Slack, Mary B2 -]- -~ « «|1
Trumng Cluss Student = - - | Slooombe, Fred. = | Tramng Class. ~| 1, 6a.
Dublin Night Class w = = | Smeeth, Joseph F. - | Dubhn - a1
‘Belfast Night Class = w = | Smeeth, Rowland - | Belfust - -l
School of Ant, Leeds -~ + - { Smth, Daniek+ - { Leeds » o« «{p
Tramng Cluss Sgudent - - « | Smuth, Isuhella F. - { Bl bury - - L
School of Art, Bnstol. » & - Smith, John N. = | Dundee 4 ~]1,2,6a6b
Schools of Art, Leeds and Bradford - | Smuh, Walter - - M:lrog)ohml Dus- | 1,2,4,5,68
et
Tranmg Class Student =~ - = | Soden, § h - { Metropol Dius- | 1.
trict
School of Art, Sheffielt - ~ - | Sounes, W: H.. - M”etcrozoﬁtan Dis- |, 1,4, 5, 68.
e
School of Art, Lambeth - = - | Sparkes, Jobn ~ - | Unconnected with | 1, 2, 88, 6b.
the Depurtment,
Tramug Class Student = - = | Spragge, Catherme - | Truining Class = | 1
Awists = « = = « -| Stennus, Anthony -] Belfust = - [, 2
School of Axt, Leeds. - « - | StevensonpAe ~ - Dupdee « -} 1, 6a,
School of Art, Ipswich =~ = =} Steveneon, Reak | Halifax e a}}2086h
School of Art, Halifax - =« - | Swopford, Wm = <] Cotk -~ -~ -11,08s6b
School of Art, Leeds =  -' - | Sturgeon, W. = - [ Leeds - - - [1,2 6s6b
Treinng Class Studeng - = = | Sullivan, Michsel - § Trauvung Cluss [ L, 60,
School of Art, York - « = | Swallow,John Charles Metrozohtan Dus. | 1,2, 4, 68,
trio
Private Teacher - - =  <*| Swallow, J FI Metropohtan Dus- | 1, 2.
trict.
North Londan School of Axt, Kingsland) Swinstead, Cu - - | Metropolitan R | 1, 6s
trict. |
Onc;lpnnon upknown = . o | Sylvester,H. ~ - | Metropelitan Dis- | 1, 6s
trict.
School.of Ant, Lizeoly ~ - «{ Taylor, Edward R. -] Burslem « .11,2,3, 68
Trammeg Class Student -~ - - | Thesker, Gerge  ~ | Sheffield « ] %
Traimng Class, Student. = = - | Thomas, Stephen = | Penzance « - | 1,2, 6a, 6b.
School of Art, Warrngton = - | Thompson, % €.  ~ | Unconnected” with: | 1, 2.
the Deparument.
Wellington Collegn ~ = = | Tusker, Reymond -] U cted With | 1, Ba.

z

the Delnrtm_ent.

b
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Names of Masters - Schaot li Certficates App Ne. ne.
pation and where ratp] Sen———
Presest Ocen) Students in Training. 'J.‘a'::lr:. obtamed.
Traming Class Student Tucker, Wilham Worcester « 1.
Tramang Cluss Student, Wade, George A Preston - 1.
‘Decupution snkoown White, Jumes = Newcusfle - 1 R
Qecupetion unknown | Waste, Robert - ‘Cheltenham -

Norwieh -
Traming Clasy

Privute Teacher -

Walker, J. W, -
Traimng Class =

| Walker, Suste «

I R N )
TN S R U}
[ 20 TN SN I I

vy e e bk
i 2l
~
[-J
P

[N N T O U I I}

Private Teacher = Wardle, George | Macclesfield ~ 1, Ba, 8b.
Wurry, Jessie ~ Trammg Class .
Teacher n Canada = - - - | Way, Charlesd. Metropolitan Dis- 4 1, 6as
trict. .
School of Art, Newcestle-on-Tyne - | Way, W C, - ~ Metropolitan  Dis- | 1, 2, 8a, 8b.
triot.

Occupetion unknown - = Weale, Frances “]= - - -11 M
Trammg Closs Studept ~ - - | Wobb, Anna Day - Metropoluten Dug- § 1.
et

Sc'hoo]lof Art, Bloomgbury, Student = | Webb, Mary White- Metropolitan Dis- | 1

man triot ;
Occupatior-unknown ‘- = = | Weston, Sophia . | Trumog Class - |2
Pryvate Teacher = ~ = = Wheeler, Saruh A. = | Metropoluan Dus-{ 1,2
- trict
Modeller, m America = - - | Whitsker, C. H « | Tramng Class - | 1,4, 5.

School of Art, Bghton «  ~  « | Winte,.Js - < | Uncopnected with | 4, Ba.

the Depurtment,
Sohool of Art, Croydon ~ - Wigzell, M. «  »~ | Metiopolitan Drs- | L.

triot

.

Private Teacher -~ - = - | Wilknson, Ellen - | Traming Cluss - | 1.
Maidstone Night Class = = = Wilhumson, 3, B « | Belfast - -2 .
Occupation unhnown = =~ | Wilson, Catherine - Metropolitan  Dise | 1,

t

toct,
Williams, W. O - | Unconneoted with | 1.

. the Department
School of Art, Bloomsbury = = Wilson, Helena  « | Metropohitan Dis 41,%,%

School of Art, Cambridgs = = | Wood, Dantel -

Opcupsuion vnknewn =

triet,
« | Metropoliten Dus- | 1, 8, 4, 6a.
trict
Woolner, Henry = | 'Unconnected with | 1, 4, 6, Ba,

the Department,
Occupation unknown =« = Wngley, Wilham - [ Aberdeen” ~ - 11,68

Private Teacher =« « « <« Wnght, Henry W. - | Unconnected with | 1

the Dejartment
South Kevammgton ~ & = Wylde, Robert G - Metrnpal}tan Dus-1 1.
trct
School of Art, Worcester - Yeates, George P. - [ Unconneoted with | 1,2, 8

. the Departinent

Bohool of Art, Conlbrookdale - -

(Confidential )
Notes oN PusLic EpUCATION,

Prepared at the deswre of the Right Hon. Lord Robers Montagu, M.2., Vice Presdent
of the Commttee of Councul on Education, -

South Xensington Museum,
My Lord, 28 November 1867
. IN obedience to your Lordship’s deswe I have prepared a few notes on pubhe educa
%ion, which I hope you will regard only as brief suggestions for mamtaming snd im-
proving the exsiting arrangements rather than as proposing any mnew or comprehensive

Prrmary ok EreMeyTARY EppCATION

1. Since the system of payments on results, which m the first instance had been tried Paymentson results
fully in schools of and art, was introduced 1nto primary schools, I have for reading, wntmg,
always considered that State md to elementary education should be so afforded as to and cyphenng.
encourage in every kmd of school, and withont conditions, the teavhmg of reading,
wuting, end cypherng, and to pay for those subjects by results. The condition of Emit-

ing the aid to schools employing & certificated teacher always seemed to me illogical, &
pohitie, and mdefensible. g y8 seeme: me illogical, im-

2. If this condition were removed, State aid could be essily extended 1o all schools

tlu;);ghout the country, and s partial, of no; pexfect, system of national educaiion, so faf,
72, M4

wanld
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would be poseible, without disturbance to the exis volunf system. I have never
believed m the prophetic fears, that the quality of gt;fx%ml edut::tylonywould be lowered by
encouraging the universal teaching of reading, writing, and eypherimg alone; but grant.
mg that such an apprehension has some force in respect of the supply of teachers, it ap-
pears to me that 1t might be met by smply putting s sufficient premium on the employ-
ment of certificated teachers,

3. I think the prmmciple of an augmentation grant to a school employing a certificated
teacher should be revived; and just as the State keeps soldiers and sailors on half-pay,
and has a mihita and a naval reserve, 1t might be good public policy to maintam a force of
certificated teachers who might always be in the ms.r’l]xet to be engaged I would pay
annually to & certificated teacher, I a low registration fee whether employed or not, I1° an
augmentation grant when employed, and II%' a capitation grant for the attendance and
the good order of the school where he 18 employed.

4. Measures should be taken to encoursge the “half time” system for children above
a certan age, as advocated by Mr Chadwick, which I believe s generally as efficacious
as full attendance at school

5. All xdle vagrants in the streets nnder 12 years of age should be eent to union schools,
and the parents who are thus offenders against society and their offspring should be com~
gelled to pay towards themr teaching. The educational systems i Switzerland and

russia offer suggestions .

6. The system of mspection and examnation might be improved and largely increased
with great advantage and without & proportionate increase of cost.*

7. I think that dnlling, gymnasties, and music, should be made a part of elementary
education 1n all achools as far as possmble, and that the State should maie payments 1 a1d
of those subjects which are commonly taught abroad In respect of teaching elementary
acience, X call attention to the advice given by Adam Smith, a century agn, who said—
¢ There 18 scarce & common frade which does not afford some opportumities of applymg to
1t the pnnc:lp]es of geometry and mechamcs, and which would not therefore gradually
exercise an imirove the ¢ommon people in those principles, the necessary introduction
to the most sublime as well as to the most useful sciences. The pubho can encourage the
acqusition of those most essentia] parts of education by giving small premiums and little
badges of distinetion to the children of the common people who excel in them.”

8, I think a permissive local rating Bill is very desirable, as proposed by Mr. Bruce.
It exists already for hibrarses, art schools, and museums,—why not for primary instruction?
As 1ts adoption would be voluntary 1t should be accepted by the State on the same terms
a8 the present voluntary system

9. Measures might be usefully taken to induce the children of all classes of society to
attend elementary schools, especially in small places, as they do the schools of art and
the science schools Gradations 1o the payment of fees should be encouraged. The
Birkbeck Schools directed by Mr. Elhs offer valuable suggestions in this respect.

IL. SECONDARY OR TECHNICAL INSTRUCTION.

10. T concor generaﬂiv) mn the paper of 12th November 1867 which Captain Donnelly
has prepared on this subject.

Free and grammar
schools. e

Upper grammar
scﬁgoh.

Universitics,

11 Xr d that the ers of el tary schools be free to establish classes
for teaching science through certificated teachers, and that payments on Tesults be made
to them, and that all fears of competrtion with elementary education be ignored. (See
Education Minute of 20th February 1867)

12, If effective measures can be takento deal with the funds and mauaiement of the
old free and common grammar schools, the teaching of artand science mght be largely
introduced mto them without increased charge on Parliamentary funds

13, T consider that the State might usefully establish professorships, with prizes and
_perhaps scholarshups for at Eton, Harrow, Bugby, &c., as well as at the
_%mvemhes. A very few thousand pounds expended annually in this direction would,
I concerve, be the most efficient means of aiding fechmeal instruction. Such an expen-
diture would act 1 imcreaswg the public revenue 1 8 few years, Untl increased
honours are awarded at the Ugmversihes for acquring expermmental science, and the
knowledge 1s felt to be remunerative, experimental science will stand no chance with the
study of classical learning, and the industrial postion of this country in comparison with
other countries generally will get from bad to worse. _(Some Parliamentary Votes are
already made to tniversities for science, see Estimates, Clasa IV )t The address of Mr.
J s {hll, Rector of St. Andrew’s, whilst fully esfmmtm&l the great value of classical
knowledge, shows the necesaity for scientific teaching, in the most eloquent terms. 15 is
s text book on the subject. (3ee also Mr Lowe’s Address to the Philosophical Institution
at Edwnburgh.) . 14, Four

©That 18 for sysiematically making reports on the deficiency of ach ',wimthevuwofsdopﬁngnnaw

such measures a8 Mr. Lowe suggesta,
, 1 Seepp Gand7. A
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14, Four establishments should be formed 1n the nature of training colleges for teaching
pracheal science There 18 already one at Dublin The School of Navigation and Science,
now bulding at South Kensington, might be readily enlarged into such a college.
Arrangements, I beheve, might be made for & third, esther 1 connection with the Uni-
veraty at Edinburgh or at Glasgow, and a fourth mlghi: be created in the Midland Counties.
The ztter college, as well gs that for Scotland, might be located m that place which
offered fo endow the greatest number of scholarships m it.

15. Captam Donnelly’s paper fully stutes the objections to State ¢ trade * schools, so I
do not repeat them

III Pusric Liraries AND MuUsEuMS

16. Public bbranes, gallenes, and museums should be viewed as the highest instru-
ments of public instruction, and be rendered as effective as possible to that end. Full
titles, inventories, and catalogues should be prepared as well for the learned as the un-
learned visitor. The superior manxers and general culture of the massof the people, espe-
cially n art and science, 1n many parts of Europe, are to be attributed to the infiuence of
the greater number, of public Libraries and museums than with us, and to the facilitres
offered to all classes fo study them * The British M which pe treasures of
the greatest mstructional value, 18 still somewhat treated in 1ts management and purpose
only as & collection of things “ rare and curnous,” as they were defined by Swr Hans Sloane
a century ago, and flot as a great public educatonal msttution which i1t might be
made

17 Istrongly recommend, both on rehigious and moral grounds, that arrangements be
made asat Kew Gardens and Museum, Hampton Court,and Greenwich Picture Galleries,
&e. to admit the public to national institutions on Sunday afternoons A more elevating
measure could not be devised

18 Torender public hbraries and museums, which are supported in the mam by pubhe
funds, proper nstruments of public instruction, and to manage them effectively and
economically, 1t seems to me mndispensable that they be placed under the sole responsibility
of & Mimster of the Crown Numerous boards render executive management impotent,
and are quite :ncompetent to deal with the proper expenditure of public fands, Boardsare
useful for counsel, but obstructive for action On thus subject, as well as on better ad~
mmstration of pubhic museums, public opimion has been maturing for more than 30 years.
See especially © Quarterly Review,” No. 175, December 1850, “ Edinburgh Rewiew,”
January 1866

19 The greater number of such public institutions of science and art are already undex
a Mimsterial anthority, It would be of great public benefit ;n every way to subject the
remander to the same authority ' (See ]%stlmates, Class 1V, Learned Societies ) But
I allude especla.llﬁto the British Museum, the National Gallery, National Portrait Gal-
lery, and Patent Museum m London, also to the National Gallery, and Royal Irwsh
Academy . Dubln, and the National Gallery, Edinburgh

IV. GExnERAL PRINCIPLES OF ADMINISTRATION.

20. I consmder it necessary that elementary education, secondary, or techmeal nstruc-
tion, the management of public librares, galleries, and museums; and all the votes given
for education, science, and art, should be concentrated m their admimstration of them, so
far a8 the expenditure of public funds at least 18 concerned, under the sole authority of
the same Minister of the Crown

21 Thie Mimster of Pubhc Instruction ought not, I venture to think, to be the Lord
Premdent of the Councsl  The work appears to me ample enough to engage the sole
attention of a minister who, I also venture to think, ought to rank as a Secretary of
State. He would mt in either House, according to the circumstances of the Cabinet.
There should be an Under Secretary also 1n Parhament.

22 Inmy (:ﬁmion, the present work at the Privy Copneil Office, with all the calls for
charters, health, cattle plague, quarantine, &c., made upon the attention of the Lord
President, make 1t 1mgosslble for that high functionary to devote sufficient tume fo nume«
rous questions mvolved sn pubhic instruction viewed comprehenaively.

. 23 Toenlarge elementary education, making it truly national; to reform the educa-
tional chamtiee; to mncrease technicsl mstruction throughout the Umted Kingdom, to
reorgamse the British Museum,} the National Portrat (§a.llery, &e., 80 as to make them
work efficently and harmomously together, are functions which ought not, I concerve, to
be treated as of secondary ymportance to any others.

To the Vice President of th ( Lbave, &0 @
o the Vice President of the signed)  Henry Cole.
Commattes of Counal on Education.
® Ses list of such nstitutions in France, &e., pnnt:ad. by the Dej t.
fn; }n dom& this the family Trustees should be kept of course, but they should revert to their orginal
ctions

ere should be no further elections of © Elected Trustees,™ and the « Offizal Trustees™ would
at once give way to a single responmble minsster.

0.72. 3N
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.

Parriamewrany Vores for Saence for the Middle and Upper Classes 1o 1867-8, exclumve of the Cost of the -

Quesn’s Collegen, Jreland.
University qf London, £ o 4 £ o 4 The Amounts to each Claws of Subjects were as follown “ew
Two Examiners in Mathematics and
Natural Piulosophy - 200L each | 400 ~ - Mathematics £ o d F AR
Two Assistant Examiners in Mathe- Univesity of Lordon = =« 500 = -
matics - « - 807esch| 100 - -
Two Exawlners in Che- — , » St. Andrew  ~ 100 ~ -
mistey = - - 176 850 - -
”» Glasgow = = = 108 = o
'l'wo Amstmt Examiners in Che-
mistry - - 25leach 50 - - " Edicborgh = =} 180 = -
Two Examiners in Experlmmul BEl = -
Phulosophy - - -l 200 - =
Two Examiners in Botany, 5 & each 150 o« - Chemustry
Two Examiners in Geology, 76 L each 150 = - University of London « = 00 = -
Two Examiners in Physiclogy end
Zoology ~ - yﬂ 50Leach | 800 - - " » 8t Andrew = o] 125 -~ -
00 - ~
- P Aberdorn« <« ~| 190 8 8
Unwernly of 5t Androw's. s
Glaggow = = = -
Professor of Natural Philosophy - | 150 -~ — » aeg
” Mathematied » o 1680 « - | » Rdinburgh a ol 9200 = .
» Chemistrg « «  ~ 1% - - 1916 8 8
;e - - Natwral and Erpervmental”
Dnivermty of Aberdeen. Phalosophy.
Profestor of Chemistry « - = 40 8 8 Univeraty of Lovdon = - =| 200 = =
Asptants -« v o -} 150 - - " 8t Andrew « .| 100 - -
Professor of Botany - - - $00 -~ ~
490 8 8 ,» Glagow - =~ «f 1A - -
University of Glasgow - Ediubargh < -] 280 - -
Professor of Mathematics =~ = 68 = o 76 ~ -
Assistant - - - - 100 - - Botany.
Profossor of Natural Philosophy - P G— University of London -~ =~ =«| 1680 - =
Amfstant - - . - 100 - -
» Abardeen « <« o] 800 - =
Professor of Natural Hustory « = 200 - -
» Chemetry - - - 200 - - » Glasgow - =~ - 100 -
Two Assistants - e . 200 =« =~ » Edinburgh . - 180 - -
Professor of Botamy - =~ -1 100 — - 710 - ~
5\5 Civil Engineering and Geology
Mechames « - - M . 275 = - . R 150 « =
1,258 - ~ Unwvernfy of London - ~ =
Unerniy of Ednburgh Physiology, Zeology, and Naturad
Profeasor of Mathematics - - 80 - - Hutory.
Asastant - - o ]| 100 - = - University of London = - ~| 800 = «
f Naturst Philoaophy - - - al
Professor of Natura! losophy 180 . e e ] 200 - -
Assistant - - - - 100 - = 160
Edinb - - - -
Professor of Nawural Hustoxy =  « | 159 _ _ » wrgh @0 - -
»  Botany - < -1 365 - -
» Chemstry = =~ «| 200 o o Me and Civil Bngaeering
980 - -~} Yoveratyof Glasgow - ~ =-| - - 2078 - -
ToTAL - « —~ £1 4812 8 8 Toxar - = » £ ] 4512 8 §
No annual reports are made-to Paritament of vhe results of thiis expenditare. .
S 7 a0d

Mathematics, Natnral Philosophy, Natural Hiawry, Chemistry, lﬂnmh)gy and Geology, B

Physiology, and Politiesl Economy, are taught in

of Belfast, Cork, and Galway.
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List of Royal Exlubitioners to the Museum of Irsh Industry and Royal College of
Secrence, Dublen.
Yzan. Name, Seience School where Taught.
1865 = =~ - «| Frank Clowes - =

1868 ~ - -, =

1867 - - - -

James Cratk -
John Connelly -
‘Wm. B, Leonard

Charles G Stewart
John M‘Allan -
Stewart Wilhiamson

Phuneas S Abraham

James R Kdroe
Wilham Hunt -

Edward T Hardman -

Riuchard J, Cruise

Middle class student - [ Caty of

ndon
Middle clags student ~| School,
Bandon.

Drogheda.

Camden Town.
Self-taught
Middle class student.

Self-taught

Santry

Santry.

Dublin Central Model School.
Middle class student

(See Evidence, 930 )

List of Royal Exhibitioners to the Royal School of Mines, Jermyn-sireet.

Yeaz. Name. Science School where Taught.
1868 - - - = Cherles Berrell - - Middle olass student. '
Willam T Rowden - ‘Trade School, Bristo}
1864 - - - -] Geo J.Snelus -« - Soienee teacher,
. ‘William Thorpe - Middle class stadent.
Edward Richards - Poplar Navigation School,
1866 = - » = | ThomasJones -~ - Smence teacher.
Edward Collens - Trade School, Bristol.
Jobn A, Gnffiths - Mechanics’ Institution, Manchester,
1866 = = =~ - | German Green - - Lower Yshington, Pabho School
Fred, J M,.Page - Middle class student (City of Lon-
don Sohool).
1887 =« = = <! Wilham Garnett = Middle elass student (City of
London School),
Archibald Livermidge City of London College and Royal
golyteohmc Inshmguom
Alex, W. Bickerton - Pamswick.
Wm. J. Sollas - = Royal Polytechmo Insutation.
0.72. w2
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Appendix, No. 13,

App. No. 13, UNIVERSITY OF EDINBURGH.

GRADUATION IN SCIENCE.

TaEe degrees of bachelor of science (Se. B ) and of doctor of science (Se. D.) are given m
the following departments of science :— .

Division I, —Pune Scienck.

Section A —Physical and natuial science,
»  B.—Mental science.
» ~C.~—Philology.

Division IL—Aprriep Science.

This comprises— -
Section A.—Agnculture
»  B.~Engmeenng (c1vil and mechanical).
»  C—Vetennary smgery,
Full detarls of the curnculum and examinations m each division are given m the
“ Um;ersétz Calendar ” for 1868~69, published by Messrs. Edmonstor & Dovglas;
price 25, 6d.

'

GRADUATION IN SCIENCE. —

Duvision 11 —AppLieEp Science.

Arr candidates for the degrees 1n Applied Scrence must give proof of having received a
hberal educauon by being either — : :

1—B A or MA,

2—M B or M.D. i

8 —8e, B or Sc D. : ‘

4.—Holders of two departmental certificates 1n the Faculty of Arta of Edinburgh.
5.—Matriculated students of the University of London.

Or failing any of these qualifications, the candidate must pass a preliminary exammation
m Enghsh, Latin, logie, arithmetic, the elements of mathematics apd mechanics, and either
Greek or two modern languages (of which French must be one), a8 an alternative for Greek.

The exammation will be the same as that tequired of medical students.

The department of  Applied Seience” 1s divided anto—

A.—Agnicyltore. \
B.—Engméermg and mechanical science
C —Vetermary sargery.

A.—There will be two examnations for the degree of bachelor of agriculture (Agr. B.),
ang o:i for that of master of agncultore (Agr. M) The examinations will be both wntten
and ol

The first examunation 1s the same as that required for the first examination in the case
of Sc, B, and relates to the knowledge of the candidate of the following subjects —

1. Mathematics. 4. Geology.
2. Chemsstry. 5. Zoology.
3 Botany 6. Expenmental physics.

This examination is compulsory on all candidates who do not possess the following
qualifications ~— o ,
A.~—Masters
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A —Masters of arts who have taken honours in the natural sciences.

Masters of arts who have not taken honours i the natural sciences are exempted from
mathematics and experimental physics onty i

B —Bachielors and doctors of medicine who have taken honours in the natural sciences
at their professional examinations, and who have passed in higher mathematics, natural
philosophy, and logie, 1n their extra professional or pielimnary examinations.

C —Holders of cernficates from the classes 1n science devoted to the foregoing subjects
an the University of Edinburgh, showing that the candidate obtamed 80 per cent of the
available marks during the session. Any of the subjects cleared by such a certificate will
be omutted from the written examination

The candidate who has passed successfully this examination may present hmself at the
next examtnation for huis degree of bachelor of agriculture (Agr

For this examinauon the candidate must produce ceitificates of acquaintance with
practical agricultuie, and s required, with the wiew of specialising his studies, to profess
one, and not more than one, of the following grouns of subjects, with their practical relations

to agriculture *
Botany, .

A —Natural Sewnces - -~ = {Geolngy,

L Zoology.
Chemustry,
Physics
Mechanies,
” | Engueering,

The certificates of the Roya! Agricultural Society, the Highland Society, and the Royal
Agnicultural College, will be aecepted for practical agnculture
Successful candidates who have thus acquued the degree of Agi B. may at the next
period of examination, provided they bave attained the age of 21, proceed te the exami-
nation for the degree of master of agriculture (Agr. M) )
For this degree the candidate will be required to submit to a searching examination on
one of the following subjects, n 1ts special 1elation to agriculture.
A — Agncultural chemstry—organic and inoigame
B —Agucultural mechanics
C —Engmeermg (ewil)—surveying, draimng, &c
D —Natural history— botany, gevlogy, &e.
E —Animal physwology—breeding, reaiing, &c , of ammals.’ !
Should the candidate pass successfully tins examimnation, be will receive the degiee rof
master of agnculture (Agr. M)
The exammations for dezrees will be conducted by university examimers, and an examner
appointed by the Highland Society

B.—Eperumental Scence - - {
4

C.—Mechanical Seience ~ -

'

\ |
B.— Engineering~— Croil and Mechanical.

1st. All candidates for a degree n engineering must have the quabifications required, for
matuiculation before passing a science degree.

There will be two exannnations 1n engineering for the degree of dachelor of engineering
(Sc Mach B), and a third for the degree of master of engineering (Se. Mach. M.)* The
examinations will be both written and o1al The first examnation 1s as to the general
knowledge of the candidate on the following subjects .—

1. Mathematics, s
2 Natuial Philosophy . ,
g. Chemistiy.

This examnation is called the first bachelor of engmeermg exammation, and 1 com-
pulsory on all who do not possess the following qualifications —

A —Masters of aits who have taken honours 1n the departments of mathematics or
natural seience ‘ '

B —Bachelors 1 sciencein the University of Edipburgh or London.

C —Graduates in science who have passed the first bachelor of science examination
m the University of Edinburgh,

The candidate who has successfully passed the first bachelor of engineerng examination
may proceed to the second examination, winch1s to be entitled the second bachelor of
engineermg examination.

The candidste will be examined 1 the following subjects :—

(4) Mathematics applied to mechanics..
1 (ﬁ ) Engneening — Civil  engineering, mechanical engmeenng, surveymg and
evelling.

(C) %mwmg —Geometrical projection, mechamcal drawng, plans and surveys.

The candidate having passed fully the first bachelor of engmeenng examination:

(or having the qualifications necessary to escape this exammation), after paseing with
approval

* Scientie Machinahs [ M. Pliny, lib. .
XY e T

App. N6 13



[ 1] APPENDIX TG REPORT FROM THEH

;

approval the second exatunation, ghall be recommended to the Senatus for the degree of
bachelor of engineermg.

This degree will indicate that the student has received such a preparation as will quahify
fum to enter wrth advantage the office of & civil engineer or the workshop of a mechanical
engmneer 88 a pupil.

hould the candidate desre to become a master of engineering, he may present himself
for a third examination. All candidates for this degree must prove that they have passed
at least two yearsas a pupil under a eivil engineer m practice, or in a mechanieal workshop.
He must then profess one, and not more than one, of the subdivisions 1n each of the two
following groups of subjects .—

(a) The dezlgn of macgmery, with complete drawings,
. ' specifications, and estimates
ist, Fractucal Engmeering. {(b) The preparatlo,n of designs, specifications, and
estimates for some civil engineering work,
@. Appled mathematics,
] ghemlstry
end. Apphed S - (¢, Geology.
ne. Lppiied Science d One branch of experimental physu:s.
. e. Telegraphy.

The class of machinery, or the nature of the engineering work ?n which the student 18
examined, will be chosen with reference to the special work m which he has been engaged
durmg s pupilage

Tius degree will mdicate that the student 13 quahfied to practise the profession of an
engineer,

he exammation for degrees will be conducted by University exeminers, and an exammer
appomted by the Institute of Crvil Engineers

or the degrees 1n sections A. and B. (agriculture and engineering), the same rates will
‘be charged as for the degrees w1 science.

C.— Veterinary Surgery.

The University of Edinhurgh propose to institute a degree i vetermary surgery, open to
qualified students of all the veterinary schools mn Great Bntan who comply with the
regulations laid down for such degree

All eandidates for exammation for such degree must be 21 years of age, and have
obtamed by examination a vetermary diploma or hicense, fram some recogmsed teachmg or
licensing body in Great Britain

This diploma or license will be accepted as satisfactory evidence of the candidate’s general
education, and of his acquamtance with the groundwork of his profession, and will exempt
b from the prehminary and the * hachelors” tions, required m the other sections
of the department of apphed science.

Candidates will be also required to produce certificates of attendance upon atleast three
out of the following kst of classes 1 the University of Edinburgh :—

1. Anatomy. 4. Netural history.
2, Institutes of medieme (physsology). &, Botany,
3. Surgery. 6, Agncultore.

Candidates thus qualified will be admitted to examination for the degree of master of
veterinary surgery (C V.M.)

The exammations 1 all the above subjects, m theirr applications fo vetermary surge?;
will be buth oral and wiitten, and be held at the close of the winter session. They will
conducted by the University examuners on the respective subjects of e tion, ted by
an ppomted by the O L of the Vetennary College of Edmburgh, and an
examiner apponted by the Royal College of Veterinary Surgeons,

For the degree of setermary surgery, the fee willbe 10 L, 10 5
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Appendix, No. 14.

SYLLABUS of the Course of INSTRUCTION an the Sc1ENTIFIC DIvision. of the
GrAMMAR ScHOOL, LEEDS.

1. ELEMENTARY, COURSE of about one year.

Mechames.
Elementary Principles of two or more) Natural Philosopy.
of the following subjects. Chemstry. !
Botany.

2. ADVANCED COURSE of one or more years.
A, Pure Sciexce.
B ProressioNan Counses, Meorcail, ENGINEERING, &c.

\
Science 1s taught not only as an efficient instrument for mental culture, but
attention will, when required, be more confined to particular subjects connected
with & profession.

Mechanics,

Natuaral Philosophy,
A, Pora Scmncn{Ch emistry. PIF

Biology, ue,, Zoology, Betany, &c.
1
B. ProressioNal CoURrses.

1. Medieal -  Chemstry, Chemical Analysis, Botany.
2. Enguneering, &e. Mechanics and Mechamsm, Metallurgy, &e.

Princrran TexT Books

Chemstry, Williamson’s. Zoology, Dalla#’,

Chemical Analysm, Conington’s. Mechamem, Baker's..

Botany, Olve:’s. Geology, Page’s.
Henfrey’s. Physics, Gaynot’s.

It 18 desirable that perents should give notice of a wish to enter their sons n the scientific
dwvision before the conclusion of the previous half-year

App. No
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PAPERS handed in by Mr. Roscoe, 18 June 1868

OWENS COLLEGE, MANCHESTER.

.

Fonp for the Endowment of a Prorrssorsuip of ExaiNEErING and Adjuncts,

Ar a meeting of engineers, held nearly twelve months ago, 1t was decided to make efforts
to raise a sum of at Jeast 10,0007 for the above purpose
The amount alread¥ promised 1s about 8,750 /, contributed by the firms and gentlemen
whose names will be found annexed to this statement
The contributors were called together a few days ago, and they decided that as the
necessity for the esiabhshment of such a professorship in Manchester wag urgent, the funds
already collected should be at once handed over to the tru-tees of the College, with a view
to their securing the services of a suitable professor, able to e his course after the
Chnstmas Vacation
The meetmg expressed a strong opmion, that if the subject were fairly brought before
the engmeers of Manchester, and the manufacturing districts, a large amount of support
could mot fail to be received, and they desire 1t to be known that the duties of the
professor and Ius assistants would ultimately compnise such a course as the following
The stability of structures, the strength of materials, metals and metallurgy , the
punciples of the action of machmes, prime movers, the principles of hydraulics, the
mathematical princtples of surveyng and levelimg, the engineerng of earthwork,
masonry, carpentry, structures 1 iron, roads, ralways, biidges and viaduets, tunnels,
canals, woiks of drammage and water supply
Evenmg lectures and classes would be held m addition to the day lectures, so as to make
a considerable portion of the mstruction accessible -to those whose time might be occupied
during the day 1n other ways
It 1s to be conadered that pupils who embrace this opFonunxty of acquiring the theoretical
portion of a *technical education” would also be enabled to avail themselves of any or all
of the following courges of study, already provided by the college, under the direction of
the respective professors, viz ~

PROFESSORS.

Languages and hterature of Greece and Rome ~ J vG; y sﬁ;egovlvloe%c:: i;l’df:‘“ow of Un-

English language end literature, and ancient and {A.W.Ward, u A., Fellow of Saint Peter’s
modein history - -~ - = - -1 College, Cambndge

Logic, mental and moral philosophy, and political {W Stanley Jevouns, M A., Fellow of
economy -~ = = = - = -1 Unwemsity College, London,

{Thomas Barker, u A., Fellow of Trimty

.t

Mathematies - - - - - - "\ College, Cambridge

William Jack, .., Fellow of Samt
Nptoral Philosophy = = =« =\ "petery Coll,ege, Cambridge.
Jumsprudence ~ - - - - - - Ruchard C, Chnstie, m A,
Chemistry - - - - - - - Henry E. Roscoe, 8.4, PH.D.,7.R.S.

Natural history- - - - - - - Wm C, Wilamson, 7 s,

Oriental Janguages and hterature - -
Modern lenguages and hterature - - -} T. Theodores.

Drawing (teacher of) - = « = = Mr. Wn. Walker.

These courses of stndy are followed in whole or sn part by 152 day students and
810 eveniny students, so that engineering students would have the advantage of contact
with a lerge number of others, under proper restraints of diseiphine. The erection of new
and enlarged college buildings 18 1n contemplation ; and it 18 hoped that m them additional
facihities for study and traning would be afforded to all who might ava:l themselves of the
opportunities of mstruction furmshed by this college.
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SUBSCRIPTIONS TO THIS DATE. r App No. 1
Messrs. Beyer, Peacock & Co. - £.8,000 | John Ramshottom, Esq, - = £,200
Joseph Whitworth, Esq. - = 1,000 | Messrs. Mather & Platt - - 200,
Charles P. Stewart, Esq - = 1,000 | John Hawkshaw, Esq. - =« =~ 100
John Robnson, Esq. « = 11,000 | Matthew Curtis, Esq. = =~ = 100
Willam Fairbairn, Ksq. - - 500 | Henry Wren, Es - - 100

Messrs, Platt Bros., & Co 500 | Messrs, John Hethermgton & Sons 100
Messrs P. R. Jackson & Co. - 500 | George Peel, Esq - = - 100
Messrs W. & J. Galloway & Sons 250 | Jobn Carlisle, Esq, - =~ - 100

The names of additional subscribers will be received by Joseph Whitworth, Esq,
Chorlton-street, or by the Honorary Secretary, John Robmmson, Esq, Atlas Works, and
payments may be made to the credit of Joseph Whitworth, Esq , Treasurer of the Owens’
College Engmeering Professorship Fund, with the Manchester and Liverpool District Bank,
King-street, Manchester

Atlas Works, Manchester,
December 1 867,

OWENS’ COLLEGE EXTENSION.

Owens’ CorLece was founded by the munificent bequest of Mr Joha Owens, merchant,
of Manchester, who bequeathed the bulk of his property to trustees, to found * an nstitu-
tion for proniding or aiding the means of mstractmg and umproving young persons of tha,
male sex (and bemg of an age not less than 14 years) m such branches of learnmg and
science as were then and might be thereafter usually taught 1a the English Universities.”
The college was opened on the 12th of March 1851 The number of students n the
ordinary day classes n the first session was 62, 1 the present session 1t 15 110 ,* and the 4 161 (1867-8
average number for the last five years has been 115, In 1852-53 evening classes were
started, 1n which mstruction 1s given 1n almost all the subjects tanght 1 the day classes
The number of evening students has mcreased from 28 m 1852-53 to 279 1n 1866-67,} and + 820 (1867-8
the average number for the last five years has been 295. It thus appears that the total {
number of persons taught in the college has averaged 400 during the last five sessions The
number of day classes held has increased Irom 13 in 1852 to 32 1n the present year, and the
number of evening classes fiom 2 to 25.
From its foundation Owens’ College has been affiliated to the University of London More
than 130 of 1ts students have matriculated m the Umiversity, and about one-half of these
have proceeded to the higher examnations for degrees
It would probably be found that 1n no mstitution of the kind in the kingdom are so many
persons under mstruction 1n so confined a space  The class-rooms are too few m number,
some of them are unduly crowded, and others are quite unfit for the use to which they
are put.
It:p 18, then, not too much to affirm that the utmost measure of success attamable n the
present buildings has been reached The trustees have no power to spend any portion of
the onginal endowment i the purchase of land or the erection of buildings Unless ampler
and more appropriate accommodation 1s provided for the college, future sessions may witness
2 declie as steady as 1ts growth bas been , for n the early years of such wstitutions not to
go forward 1s to go back FEEERY :
~ The erection of new buildings 18 not, however, all that 15 needed to enable Owens’ College
to fulfil the object of 1ts toundation The proper function of the college may be defined as
being to furmish the highest general education, leading to degrees m arts and science, and
the special tramning required for Erofessnonal and mercantile Iife. To accomphsh this, a very
derable ext of the of studies pursued 1s called for. Nor can there be a.
doubt what the prevailing character of this extension should be Due provision being
made for the pursuit of classics and mathematics, and of the other branches of what may be
called the olger University studies, 1t 15 obvious that the special charactemstic of a
college for the manufacturing distnicts should be the study of expenmental and apphed’
science. »
The college already p profe hips of Greek and Latin (including the Greek
Testament), Hebrew and Arabic, Englsh Language and Laterature, French and German,
History, Mathematics, Natural Philosophy, Liogie, &c , Political Economy, Junsprudence,
Chemstry, and Natural History To these it 15 proposed to add .
1. A separate professorship ot Latin and Comparative Grammar, .
2. At least one professorship of Engineening; and if possible, of Surveymng and
Architecture.
8. A professorship of applied Geology and Mining,
4. A professorship of Astronomy and Meteorology.
1t would be necessary, further, to provide most of these cheirs with ail the apparatus for
plete and ful study ; to set aside consderable sums for the extension and regular
mamtenance of the library, and of the Physical and Natural History Departments; and,
above all, to place the Chemical Department in a position of efficiency worthy of the present
shée.zgf the science, and of its importance m relation to the interests of this district, With
W72, 30 it
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‘With these additions and. extensions, the college would begin ta assume the proportions
and Lo possess the substantial advantages of & umversity for the manufacturing districts,
The: experience-of Glasgow proves that academical mstitutions may flounsh gxe heart of
a mercantile and manufacturing socrety ;, and the munificence with which a subscription forr
evecting Bew university buildings has been recently commenced shows not more the
liberahity of the-people of Glasgow than thew sense aof the benefits which the Univeraity has
conferred upon their eity.

The substance of the above statement was Jaid before a meeting field m the Town Hall,
Manchester, on the 1st February 1867, his Worshup the Mayor in the chair; when the
following resolutions were passed :

Proposed by the very Rev. the Dean of Manchester, and seconded by Mr. Oliver
Heywood, , '

“ That this meeting, having heard with satisfaction the statements of the trustees and
professors of Owens’ College, as to 1ts constitution, operations, and present success, and the
suggestions offered for supplying the requirements of the college, and for rendering 1t on an
extended basis, 1n effect, the local Umversity of Lancashire and the nerghbouring counues,
18 of opnion that the time has come for the public of the district tv umte for the purpose
](;f ;idevelop,mg ‘the college on a more compiehensive ecale, and n appropriate and convement

uildings *

Proposed by Mr, Thomas Bazley, m.p , seconded by Mr, Thomas Ashton, and sup-
ported by Sir Elkanah Armitage, Knt,

“ That the trustees and professors of Owens’ College, and the following gentlemen (the
list containy the names of 69 gentlemen), with power to add to thew numEer, constitute a.
Commuttee for reising a fund which 1t 18 dewirable should be not less than 100,000, or, f
possible, 150,000 L, for the purpose of cairywg mfo effect the proposed system of
extension

Proposed by Mr. W, R. Callender, sen,, and seconded by Mr. John Platt, m.p.,
“ That un Executive Comntuttee be appotnted, consisting of the following gentlemen (with
power to add to thesr number) —
Thomas- Ashton, Esq, Chatrman,
Oliver Heywood, Esq, Treasurer
Benjamin Armitage, Esq., Richaid Johuson, Esg.,
Charles F Beyer, Esq , John L Keunnedy, Esq.,
W R Callender, jun., Esg., Sigismund J, Stern, Esq ,
with Principal Greenwood,
Professor Chrstie,.
Profussor Roscoe,
And six trustees of the college

[The following gentlemen were aceordingly elected by, the trustees out of their body].

Rabert Dv Darbishiue, Esq, , Alfred Neild, Esq.,.
Murray Giadstone;, Eaq., John Robinson, Esq.,
W H Houldsworth, Eeq , . John Edward Taylor, Bsq. ,

and that such commttee have power to determine on and carry out measures for raising 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 subscrzbed, such sch to mclude the recom~
mendation of a.site and of plans of buildings, the endowment of professorships, and other
means of unparting 1nstraction and encouraging study in the various departments of
learning and hiberal arts, and of seience and its apphications. The commutiee to report from

time to ime to the subserbers.”

The Executive Committee confidently appeal to the public of Manchester and of the
manufactunng districts for funds to enable them to purchase a smtable site, and to erect
commadious and approprate buildings, 1 which the actual work of the college may be
more efficiently carried on, and such additions made as have been ndicated above,

Thos Ashton, Chairman of the Executive Committee.
Olwer Heywood, Treasurer.
J. G. Greenwood,
W. H Houldsworth, }Hon. Secretarea
Owens’ College, 1 March 1867.
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PAPER handed in by Dr. Stevenson Macadam, 2 July 1868.

WATT INSTITUTION, EDINBURGH. -

QLasS OF MATEEMATICS.—SYLLABUS FOR 1866-67.

Jumneor Ulass,

Arithmetic—Different Scales of Notation,—Theory and Practice of Vulgar and
Deammal Fractions ,—Logarithmo Arithmetic ,—Square and Cube Roots

Algebra.—Algebraic Notation,—Addition, Subtraction, Multipheation, and Dinsion ;—
Alge{ralc Fractions,—Simple Equation with one, two, and three unknown quantities,—
Quadratic Equations ,—Involution and Evolution ,~—Ratios and Proportion ,— Arithmeti-
cal and Geometrical Progression

Geometry and Mensuration of Surfaces, along with the Course on Algebra.

Exercises will be ngen for solution by the Students on all the divisions of the Tourse.
Text Books—* Pryde’s Edition of Gray’s Amthmetie,” and  Practical Mathematios,” fry
the Scottish School Book Association. .

Semor Class.

Revimon of the lngher parts of the Junior Course  Quadratic and Higher Equations,
and the %Epﬁcaﬁon o A:lﬁebra to Geometry., Tngonometry and 1ts apphcations to Sur~
veymng, Mensuration of Heights and Distances, and Navigation,—Mensuration of Sur-
faces and Solids. '‘Geometry. Construction and use of Logarithms, and Logarithme
Anthmetic —Exercises throughout the Course.

AnsTrACT Of the TREASURER’S ACCOUNTS of the Warr INSTITUTION and ScHOOL
of ARTS, from 81st October 1866 to 31st October 1867.

RecErrrs £ s d Dispursexzyts £ s d
T. Interest received on Bank I Lecturers’ Salaries, etc. S| 246 6 3
Account with British II Taxes, JYnsurance, Fure,
Lwen Company - - 8 4 7 Light,ete - - - 388 B 10
II Students® Fees - -] 19410 - | III Attendant’ Wages, Ex- [
III, Aonual Subsoriptions - 60 1 6 pense of Colleoting Sub-
IV. Rents of Property to 16th scriphions, ete - - 27 18 -
May 1867 - - =4 8016 - [ IV.Prinung, Aévertmng, Books,)
V. Balance, being defi y and Stationery - - 36 9 6
on Recepts for year - | 42 14 - V. Miscellaneous Charges -~! 1011 8
. VI. Repaws on Buildings, eto. | 31 6’10
Toran - - - £ | 8% 16 1 Torar - - £ 890 16 1
E d, compared with hers, and found correct.
George Crichton.

Edwburgh, 16 March 186s.” Tt e W T. M*Cullach

0.72. 302 N
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App. No. 17. PAPER handed in by Captain Donnelly, 3 July 1868,

.

THE NATIONAL SCHOOL, MIDDLETON, NEAR MANCHESTER.

)

Sir, June 30 1868,

‘WrrH regard to the inspection of the science classes and the examinations of the can
didates at the May exammations, ¥ think the present system most excellent, provided due
care be taken in the formafion of the local commattee,

Referring to payments to teachers, I am of opimon that e teacher who conducts & class
of o specified mimimam number of pupils shoul(f be guaranteed & certain sum mdependent
of ‘the result of the examimnafion, and this payment mght be made in the form of certifi-
cate money, say 207 for the holder of a first-class, and 15L and 107 for the holder of &
second and third respectively  In other respects I would leave the payments on results
a8 at present, but teachers who devote themselves entirely to science teaching should have
no reguchon made on the gross sum due to them as 18 the present custom on amounts
over 607

I think. until the system 1 more widely epread and better known and appreciated it
would be impohtic to reduce the number or value of the Queen’s Prizes.

As teaching, accompanied by experument or illustrated by examples, is not only
more attractive but hikely to be much more effective, I would x d liberal asast.
ance to schools and classes in the purchase of apparatus, maps, disgrams, &e. Secientfic
instrument dealers should be prevailed upon to modufy the present emormons prices
in favour of e 1 T ded and aded by the Science snd Axt Depart-
nment. ’

1 axa of opinion thet much of the success of the present system depends on the influ~
ence of the teacher, but if the present method of granting certificates to any one who
gans s first or second-class Queen’s Prize be continued we shall have many teachers
admtted who are deficient m the very elements of general education, and whose character
and attainments will fail o command the respect and confidence of either local commuttee
or pupls X am further of opimon that candidates for science cernificates should erther
present some evidence of the p ion of a good general education or pass a prehmunary
examination 1n the following subjects at least, viz , the Enghsh language, with the option
of & further examnation m%[‘atm or a modern langnage, or elementary mathematica.

I have, &ec,
Thomas Bazley, Eeg., M2, (agned  George H, Wheeler.
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PAPER handed in by Dr. Frankland, 3 July 1868. App. No
LIST of SropENTS working in the CHEMICAL LABORATORY of the RoyaL ScmOOL
of Mings, the Roxar CorreecE of CHEMISTRY, during the present Summer Iy
Session, their Ages and Destinations, as far as counld be ascertained.
— Names of Students Age | Time of E: Desti
London- = =| 1.W.G Whifia-  =-|17|1Jen 1867- | Qunine Manufacturer.
London® - -} 2 Archibald Liversidge | 21 | 1 Oct. 1867 - | Royal Exhibitioner
. undetermined).
London* - -] 8 Wm Garrett ~ -l 17 [ 1 Qct. 1867 - | Royal Exhibitioner
(Engrneering)
Birmingham* - | 4 Alex Bickerton =~ [ 25 ( 1 Oct. 1867 - | Royal Exhibitwner
Science Teacher
London* - <| & Wm Johnson Sollas~ [ 19 { 1 Jan. 1867 - | Royal Exhibitioner
(undetermned).
Tunbridge Wells* - | 6. R. Aldndge ~ -] 18| 1 Qct 1867 - | Seientific Chemstry.
Wareham* . -] 7. W.L Pike =~ ~120}10Qct 1867~ Clay Meichant.
York »~ - .| 8 F.W Bayley - -| 2211 Oct. 1867 - | Miung Engineer. ,
Lancashire # - - | 9 R.Kay Shuttleworth | 20 [ 1 Oct 1867 - | Mimng Engmeer.
Edinburgh - - | 10 James E. Stoddart =~ | 17 | 1 Oct. 1867 - | Manufactufing Chemist.
Greenoo < {11 JD Scott - ~[26(1Jan 1867 - | Sugar Refiner,
Cornwall®* - - |12 J Clemes - - |19 1 Oect, 1867 - | Mimng Engineer.
London- - -13 Fr Storks - -|18|1Oct 1866 - | Analytical Chemust, :
Burton-on-Trent - | 14. J.Bell - - - 19 | 1 April 1868 - | Brewer ‘
Burton on-Trent - |15 E L, Bayhs ~ = |22 |71 Aprl186s - | Brewer
Burton-on-Trent - | 16 Adrian Brown - = | 16 | 1 April 1868 - | Undetermined.
London~ -  « |17 Matthew Jackson «| 18 | 1 Oct 1887 - | Manufacturmg Chemist,
Flint - - - | 18 Sydney K Muspratt | 18 | 1 Oct 1867 - | Mannfacturing Chemust,
Brigtol*  « .| 19. Hy Wm. Ll Tanner | 17 | Jan 1888 - } Professional Chemist
London - -1 20. B, Lyell « - - {17 ( 1 April 1868 - { Science.
Burton-on-Trent - |21 CJ Goer = =24 |1Aprl1868 - | Brewer (at Bass & Cos.)
London~- - -|22 AlfiNetley - |17 | 1Apnl1868 - | Undetermined,
Plymouth - -] 23 Bt Burpard ~« - |19 |1 0Oct 1867 - | Artificral Manure Manu-
facturer
London~ « - |24, Ed. Midwnter -[17 | 1 Oct 1867 - | Manufacturing Chemist.
London- - - |25 — Nelson = = [30(”)] 19 Feb 1867 ~ | Gelating Manufucturer
London~ « -1926 J WisonBell~ «] 15| 1 Oct. 1867 - | Artificial Manure Manu-
facturer
Burton-on-Trent = 27 Hy Damel ~« «} 24 1 April 1868 - | Brewer (Salt & Co.)
Maidstone -~ ~|28 F Fremlm - -|18|1Apriises - | Brewer )
Dudley - - - (29 Ed Terry - ={ 22| 1Okct. 1867 - | Mining Engineer..
‘Onel, Oxford ~ | 80 H 8. Stephenson = | 23 | 1 April 1868 - | Church.
81. G E L Shadwell - |25 |1 Aprl1868- { Law
Stonehurst College - { 32 Rev Mr, Walhams ~ { (2) | 1 Apnl - | Charch (Cath )
Glasgow ~ =|83 —Cochrane =« ~{20]1 Feb. 1868 - -
London~ - -]84 —Osborne - -120|1Apni1868s-| Medicine '
JLondon ~ - ~ | 8. = Duffield -« - 145(") 1 June 1868 - —
Burton-on-Trent - | 86 Horace Brown =120 1 June 1868 - | Brewer.
DESTINATION OF STUDENTS.
Chemical Manufactures = L
Brewmg'= = = o = 4 & 2 a4 . w8
Undetermined - - - - - - - - - -7
Miming = « =« =2 =« o« a4 . a4 . = 4
Professional Chemistry =~ « « « - o« - . 8
Engmeenng  ~ - = « < & . 4 . a1
Saence Teachmg -« =« « o« < o - . .
Sugar Refiang =« =« -« . - . . o3
Church =« o« = o o 2@ & . o .2
Law « = = <« - . .« o 4 . X
Medine = = = « + o . 4 . . a1

0.72, 303
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PAPER handed in by Mr. Buckmarter, 3 July 1868,

MEMORIAL.
To_the Right Honourable Earl Granvwille, E.G., the President of the Council on Education, and the

Right l'%mourable Ww.

Memorial of Working Men belonging to the Royal Polytechue,

Instifutions in London, «

Humbly Showeth,

TrAT during the years 1828, 1829, and 1830,
400 mechanics’ mstatufions were established, and
since the latter period they have ncreased to
nearly 4,000. The pnmary object contemplated
by these mstitutions was to secure to the operative

asses the means of acquiring & sound and usefuk
education, which should not only remedy m some
degree the neglect of early mnstruction, but also:
improve their general culture and extend their
knowledge m that direction which would make
them more skilful and more successful n thewr
industrial occupations

That for some years these institutions laboured
to accomphish the objects for which they were
established, but from the want of some systematic
starting pomt and & defimite object to attam, they
have gradually degenerated mto places of mere

nent and recreation, and the lectures are
usually of such a general and desultory character
that they can scarcely be regarded of any educa-
tiopal value

Your memorialists do not contemplate any m-~
terference with the rational amusements of the
people, nor any great change m the general
character of exwsting mstitutions. There will
always be a large class of persoms satisfied with
the reading of a newspaper, a popular lecture, or
a game of chess, and were these not provided by
the mstitutions they would probably be sought
for at the public-house.

Your memorialists are of opimon that a large
number of young men, apprentices and others,
would gladly avail themselves of systematic -~
struction 1t were umparted by competent
teachers on terms within their means

That mechames’ mstitutions are the best
centres for this instruction, reﬁard being had to
the mdustmal wants of thelocahtyin which these’
classes may be established . -

Your memonahsts would respectfully suggest
that the elements of the natural sciences, poli-
tical economy, physics, chemstry, and drawing,
should be taught, mn-our elementary schools:
From the want of such instruction men fall mto
serious social errors , and labour, anstead of being’
an enhghtened and mtelhgent apphcation of prin-
ciples, 18 but too often’a dull round of monoto-
nous drudgery. A closer relationship should be
encouraged between the elementary schools and
mechanics’ imstitutes, eo that the wstruction

.

F +Cowper, M ?., the Vice-President of the Council on Educstion, the

the London Mechames,’ and other

giwven at the one should always be regerded as
preparatory to that to be continued at the
other.

We are of opinion that theindustrial progressof
the Continentand Americamust, 1n & great degree,
be atiributed to the better edueation of the arti-
zans of those countries  Wathout an intelhgent
appreciation of those laws upon which ourindus-
trinl prosperity depends, and which we are daiy
called upon to apply, 1t 18 mpossible to sustan
for any preat length of time that supremacy in
production which 18 every day becoming more
mental and less physical.

Your memoriahsts are of opinion that volun-
tary effort 18 pot sufficient to sustain with effi-
ciency the class mstruction of mechamcs’ institu~
tions, nor can the working classes a8 a general
rule pay fees sufficient to secure the services of
competent teachers; and to be dependent on
charitable aid for that which ought m some de-
gree to be regarded as our right, 18 8 humiliation
10 which the industrial classes ought not to be
subjected.

Your memorialists therefore pray that the Go-
vernment Board of Education be invested with
power to orgamse, systematise, and direct, in con-
nection wni local authority, those mstitutions
destrous of obtaiming assistance

That 1n consderation of this power the Board
of Education be authorsed to assist classes in
connection with mechamcs’ mstitutes, with
grants of books, apparatus, and such pecumary
aid as may be essential to thew efliciency and
permanency. It is demrable that such aid
should not mterfere with the free action of the
classes beyond what 18 absolutely necessary to
secure the correct expenditure of the public
one -

With a view of giving encouragement to class
instruction in mechanics’ institutions, exlubitions
or scholarships should be attached to the Govern-
ment School of Mines, as & reward to those who
had distingmshed themselves by examination.
Artizams employed on our public worke might be
selected, other things bemg equal, fiom those
holding"a certificate 1n some speciality relating to
thexr occupation .

And your memenalists, as 1n duty bound, will
ever pray.
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LETTER handed m by Mr. Powell, m »,

My dear Poweﬂ, Ca.mbndge, 11 J uly 1868

You ask me what this University is doing i the way of promoting scientific education ;
a grest advance has been made in the last few years, but it'still falls far short of
what I wish, and of what I think ought to be done, the University has stramed
jts resources o supply museums of natural science, chemical laboratories, and so on, and
the facthities now given here for the study of natural sciences are at least very tolerable,
they may be studied practically as well as theoretically The a.gphances for this purpose
amght be made mucﬁ more complete 1f the colleges would aad the Umversity, but at
present, 8s you know, while the colleges have ample means, the Umversity 1s poorgand
there 1s too much collegiate, too httle pubhc, spint for the colleges to combme for commen
objects and sacrifice ther collegiate interests to those of the University ; however, the.
apphances for learnmg are a small part of the question, they are useless unless there be

ood teachers and students willing to learn. The number of students 1 natural science

1s gradually mereasimg, the Umversity recognises such studies as a pathway to a degree
or o honours, and the colleges have i several mnstances held out the offer of rewards in
the way of scholarships, and g0 on, for proficiency 1n such studies This s the case at
Trimity, St John’s, Cawus, Peterbouse, Sidney, and Dowmng, and ‘will probably extend
to the others  But after all that may be done 1 this way, I .do not thmk this alone will
meet the real want of the v m respect of tafic education 1t will do somethmg
m the way of supplyng teachers in schools and elsewhere and m diffusing sound soientific
prmeiples 1m place of some of the quackery which 18 now current, but will be a very long
while in reaching the lower stratum of those connected with manufactures. We want 2
different class of students here besides those who mow come, 1t 18 not hikely, or desirable,
that the actual artizan class should assemble here m npumbers,. but the master manu=
facturers might well be educated here At present the traditions and habits of the place
ale such, that few who are engaged in trade think of sending here those sons whom they
mtend for hke pursuitse I want to seg these traditions broken through, and many of that
class coming bere, and I regret very much that our Senate have rejected the proposal for
non-collegnate students, because 1t might have opened & door for a new class of students
I think also that the Umiversity might do something to assist the class I have been
wrtting of, if they would open therr exammations 1 science to students who had resided
2 less time than 18 now reqmired for a B A degree, so that Yhose who came with a view
to a specialty, might obtamn what they wanted n the most direct way. I lay stress on
some residence here, and study here, because I do not think that anywhere else science 18
+80 philogophically treated I should be the last to say that philosophy without practice
-was the needful thing, but neither is practice without prmeiples, indeed I believe that
the need mow felt 18 for mstruction in the prenciples of science. Practice is learnt
empuically, but the prmclfles, the laws of nature and their relations to each other, are not
taught in the workshop orlaboratory, and are not understood. Thisneed 18 disguised when
people talk of * technical education” : 1% 18 not education n technecalstres which 15 wanted,
this 18 learnt during apprenticeship, but education m the principles which are practically
applied, but not understood, and, therefore, not made the most of

Pl‘he question of expense m relation to education here 1s only a bugbear, it depends
entwrely on the student himself, Any one who likes to attend my lectures on chemstry
can do 8o on payment of & small fee, without bemg 2 member of the Umversity at all 1
ueually have some such students, and the laboratory 1s open to them as well as lectures,
so that they can learn practical as well as theoretic chemistry, at, I beheve, a less expense
than anywhere else. @ most promusing students, those who may with advantage make
study and the advancement of science the business of themr hives, are sufficiently provided
for by the college endowments; others must treat scientific education as they do other
parts é’fﬁiducnhon—be willing to pay & litle for 1t for the sake of future advantage to be

ne m 1t. -
nghere 18 one great advantage to be met with here, and that 1s that different branches of
science are taught sde by mde; their bea.nngs one on another can, therefore, be more
ensily apprehended; and the prevalence of mathematical atudy has no wconmderable
influence in promoting exactness and logical consmstency m the treatment of scientific

uestions,

E As to brmﬁmg here the class of students that X wish to see here, I do not know what
more can well be done than to open the door as wide as posaible; if this cannos be done
from within, you may help us to do 1t from without.

X am, &e,"
(signed) G .D. Lweng.

072, 304
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LETTER from Dr. Barry to the Chairman of the Committee.

Cheltenham College,
Sir, . 14 July 1868.

I GREATLY regret that uneapected cireum-
stances, increasing the usual occupauons of this
period of our school year, have hitherto prevented
ine from furmshing that statement which you did
me the honour to request,

You are doubtless aware that Cheltenham Col-
lege hagattempted (to an extent hitherto unknown
in our 4 Pubhlic Schools”) to fuimsh mits “ Mih-
tary and Civil Department,” a scheme of mstruc-
ton 10 which the teaching of languages, though
not neglected, holds a secondary place, and mathe~
maties and experimental science assume the Jead-
ing positions ; the former determining a boy’s place
m the school, and the latter forming a regular
s?'stem of mstryction for the first eight or ten
classes, including about 120 boys

I beg to subjoin a table, containing a list of the
upper classes of this department,with (1) the average
ages, and the highest and lowest ages of the boys
in each class dunng the last balf year, (2) the
subjects in expenmental and physical science
studied in each; and (3) the mathematical sub-
Jects for each class presented for examipation m
June last I also beg to send herewith a school
Tist, which may possibly supply some mformation,
which I bave accidentally omitted. All these
mathematical subjects, I should remark, are
studied on what I may call the * Woolwich” as
distinguished from the “ Cambndge” system, 1 ¢
with constant refbrence to practice, and with great
care {o promote practical accuracy and facility,

Throughout the whole of this department geo-
metrical and free-hand drawing form a regular part
of the work, and 1n the highest classes plain draw-
g 18 brought 10 & considerable degree of excel-
lence.

It will, therefore, not surprise the Commattee,
when 1 add that, except for the actual manual
training required, we do not purpose, in our com-
petition for the Whitworth scholarships, to depart
in any mmportant pomnt from the regular course of
our instruction for the candidates whom the Col-
lege will send i ¥

The boys of the first (or hughest) class usnally
leave at the age of 18, but I have subjoined the
average of age (somewhat roughly, but I think ac-
curately estimated) of the vanons classes, in order
that the Commitee may judge of the degree of
knowledge which a boy should earry with him, 1f
he leaves at an earhier age. Those who do so
leave, are usually boys intended for commercial
Lfe, whose parents carg httle for the scientific train~
g, or boys who are exceptionally backward, and
who, 1f mntended for scientific professions, require
to be brought on by some special and mdividual
tumition.

Jo this part of our school, modern languages
(French and German) are studied throughout ;

Enghsh has always been * classically” studied m
duced a

regular gystem of such study through the school ;
and the rudiments of Latin are taught n the lower
classes, and (exceptionally) to certan boys m the
higher (generally in lieu of German? who show
special aptitude for 1t, or have specwl need of it.

ur experience here 1s, that as & rule the success
attaed in these Imgustic studies 18 considerably
less than that wiich 1s reached on the classical
side of the school, although 1n the latter the boys
devote far less time to the systematic study, either
of Englsh or of fodern languages But, if we
can only get teachers of French and German, who
are compelent to teach them, as Latin and Greek
are taught by our classical masters, I am sure
that we may obtam far greater linguistic results
than have been obtamed hitherto 1 our Mihtury
and Civil Department. [ may remark that, im
order to do this, I think we must endeavour to
have both Englishmen and foreigners in our mo-
dem language staff; the former, if well versed in
the language they teach, have incomparable advan-
tage m the systematic and grammatical trmnmg,
while we look to the latter for skill and wigour in
composition, and extensive acquaintance with
foreign literature.

It 18 (I concetve) no part of my duty te nstitute
a comparison butween the results of the classical
and the “modern” teaching, although the facf,
that our two departments are co-ordinate
numbers (about 300 m each) and 1n age, gives the
opportumty of some very nteresting comparisons
and contrasts

But 1t may be to the purpose to remark, that
there 18 no difference whatever in the classes from
which the boys of our two divisions are drawn,
and that, except m friendly rivalry, there 18 no
division whatever between them.

The Commyttee may be aware that mn Chelten~
ham College, there 15 a power vested m the council
to accept or refuse any boy nomimnated, of the
workmg of thig rule I have had (for the last six
years) httle or no experience, but the practical
effect has been to exclude the sons of retail trades-
men from the school and to confine 1t chiefly to the
sons of professional men, or those of independent
fortune  This rule (of wh:ch‘,rpersonally, 1 entirely
disapprove) may possibly affect the result above
noted, but ¥ am mchned to think that 1t does not
affect 1t matenally, for the range of boys, as to
class, 18 still sufficiently extensive to give scope
for any vanation in Yespect of class between the
two systems, if any vanation exssted.

The college 18 also expressly a Church school 5
i e, 1ts boys are wstructed in the doctrines of the
Church of England, and, if boarders, regularly
attend us services on Sundays, But we have a
considerable ber of D ters in the school,
and also of members of the Church of Scotland ;
m fact, I beleve, of ajl donommations except
Roman Catholics ; we ask no questions upon the
subject, and I should not now refuse any
# clause,” if 1t were asked for by any

the highest classes, and we bave just
parent.
oIt tention to recormmmend to the Couneil the establish t of a* Workshop,” where boys might be tavght the
use of mtn"‘ tdo-;]s, Iathes, and wou work I have long wished for l_!‘:fha-hop s ednuhm}?l inﬂnz:;ca
on the mmd, and should hice to mnkee::{yo\mg boys enter 1t ; but the Wb P will ly give 1t 8

more visthle and immediate valae.



SELECT COMMITTEE ON BOIENTIFIG INSTRUCTION.

parent. But, agam, I do not find that any
variation in rehigious matters affects the destination
of & boy to one or other of the departments I
infer that, 1if all restnections were removed, the
result on this subject would remain unchanged, -

I may also add that I find no material difficulty
1 wosking the two departments (the classical and
military and evil departments) together, on the
contrary, I think that ther co-existence 1s most
useful.  Not only does 1t enable us to divide boys,
after they emerge from the lower or Junior school
according as thew minds or thew destinations
demand a culture, predomipantly ¢ literary” or
“geenufic”’; but the jeffect 15 {I thnk) that the
studies of the two departments interpenetrate each
other. There s certainly more fime given to
mathematics and modern languages by the boys
of the classical department then mn almost any
ether public school ; and the boys of the military
and civil department have greater value for and
progress . literary culture than would be the
case if their connexion with the other pait of the
school, were severed,

1 come, therefore, to the conclusion, that there
should be no difficulty (although the Publie School
Commissioners appear to hold the contrary opinion)
m affilating to our ordinary public schools a
gerentific department, 1 order to prepare for the
schools of technical education, which aie the mamn
subjects of the Commuttee’s mvestigation,

IJ prefer fo look 4t the question with a view to a
Iiberal education, as such, rather than a techmical
one, considering (that 18) the development of the
mund rather than the tramng for any special pro-
fession; and, as 1t appears that no man 1s
thoroughly educated who has not studied language,
mathematical reasoming, inductive science, and
some form of (fine) art, as 1t1s clear that these
great subjects cannot be all studied to exactly the
same extent, without an mevitable danger of smat-

ary

tering and superficiality , as 1618 equally clear that
for different minds diffexent subjects must pre-
dominate, especially 1f the consideration of ultimate
destiation 1n life Here comes in; I think that, even
1n the nterests of a liberal education, such * bifur-
cations” are valuable, and I prefer them om the
whole to the separale establishment of purely
classical and purely scientific schools, }

Our own military department, contamns akout
300 boys, each ’Faymg for tuition about, 20 2, or
26 L per year The salaries of masters (one class
magter to about 30 boys, besides the superin-
tending masters, and the masters m special sub-
Jects) amount to about, 4,500 7, per year. Our
whole staff numbers }8, and the salaries are not
higher'than they should be, n fact some are lower
than I could desire, for a school of this class. It
wonld be easy to reduce the scale of expense,
erthet by lowermg the class of master, or b{ de-
creasing ther pumber 1 comparson with the
number of boys, but either of these plans would
unpair efficiency, and I do not see any other
which could greatly dimmish cost.

T do not know whether I need trouble the Com-~
mittee with any further remarks, Ihave thought
it right fo confine myself to that aspect of the
subject which regards hberal education, and es-

ecially the class of boys who go to our “ Publia
chools,” because on this aspect alone have [ any
knowledge which gives me a claim to speak.

But I beg to add that 1 shall be most glad fo
answer any definite uestlons'} or tq supply‘any
other nformation, which may be useful to' the
Commuttee 1n their important mvestigation.

I have, &e
(signed)  Alfred Barry,p D,
Principal of Cheltenham College,
late Fellow of Trimity College, Cambridge.

B. Samuelson, Esq , m.p.

TaBLE referred to on preceding page.

Ex
Age of Boys, penén:azzlﬁmence Mathematical Subjeots.
Crass I, e * = = ﬁvelrlagte,llsm gﬁ"““" Euchd
’ ghest, 18, emistrys, Anthmety
(About 16 boys.) Lowm,'m_ He;‘m T3, All.lg b l:xrz: 0.
Magnetism, Tngonometry.
o vanism, Elementary Statistics
ectricity, Dynamics.
Dlﬂ";renhal and Integral
Calcalus
Cagsll. - - - - ﬁ"e;’K:r 1’:!- Electricaty. Euehd.
boys. 1ghest, 19, Heat., Arthmetie.
{About 21 boys.) Lowest 14 A
Tngonometry.
Mensuration.
> Theory of Equations.
Crass III, (A. & B.) = = | Average, 18, Voltme Electricity. Euotllxld.
Highest, 18, Geology. nthmetic,
(About 80 boys.) Lo§vest:’u. Technology. Algebra.
Plan Trigonometry.
Mensuration
Craso IIL(C.&D) - -] Averags, 16. ll;lleotnmty. Eu«:}:d, } IV. VL.
Hagh , neumatics. nthmetio.
(About 30 boys). L e::,"nl;:. Algebra.
Sandhwst and ¢ Direot” Classes®] Average, 17, Electnioity. Various, aocording to the
About 26 b Highest, 19. necessitaes of the case.
(Abou oye): Lowest, 14.

® These classes are not included an the regular gradation of sohool-work, but contein boys who need specal

tuxtion, and who work more mdividually than in other

Note,~ It will be observed that subjects are often repeated 1n various classes, from the necessity of reviaion.
0% aD

4]-..‘*“



App.No.g)»

478

APPENDIX TO REPORT FROM THR

LETTER from Mr. Z%omas Bloxam, Science Master of Cheltenbam College, to Dr. Barry.

Dear Dr. Barry,

Tag following 1s a brief outline of the method

of study which I have found, from now some
« teven years’ experience, to succeed the best in the
Science Department of Cheltenham College

We commence mn the lowest division, 3 b, with
the ntroductory matter of science, such as the
general properties of matter, the difference be-
tween studying a body chemically and physically.
Then we proceed to elementary pneumatics, which
includes a ch 1 deration of the ait,

We next pass in 30 division to an elementary
consideration of statical electricity; n 3 8, the
subject of geology, aud its bearings upon other
branches of know{edge 18 cohsidered, In 84 di-
wvision, voltaie electricity forms the subject.

We now pass to 2B, 1n which the subject of
heat 19 minutely treated, and 1n 2 4, irctional and
voltaic electricaty similarly considered.

In 1 3, our attention 1s devoted to the study of
the non-metallic elements and their chief com-
pounds. 1A, practical chemistry, where each
pupil 18 taught to detect the more common metals
and acids, working for himself at 1st practical
table, awntten paper (of two houra) upon vanous
parts of chemistry, chemical physics, has to be
answered by each pupdl of this division every

week ; these answers are corrected in red ink, and
the whole made matter of discussion once m.each
week, when the papers are returned, so that every
pupil has hss errors pomted out to hum.
rom the above sketch i1t will be seen that our
aim 18 to mmpart the elementary consideration of
the various branches of science from div, 80 to
8a; m2aand B, to pive the advanced work of
chemical physics, and 1n 1 A and B, to complets
the course of study in chemustry.
pupll having passed through these various
divisions will be in a fit state to go up to the
several competitive essminations,

We have found a short course of elementary
technology of great use; such as manufacture of
paper, iron, &ec., illustrated b{ specimens and
expeniments, wherg possible. In conclusion, all
lectures are experimental ; viva voce exammations
are beld upon the eubject of the previous lecture
always; notes carefully taken, and all pupils m«
vited to attend after hours, should they wish any
special explanation, 3

1 shall be happy to furmsh any information not
contamned 1 the above.

I am, &e.
(oigned)  Thomas Blozam,
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Appendix, No. 22.

PAPER handed i by Mr. Field.

LIST of some ABTICLES made in' Birmingham and the Hzzdware Distriet which are
largely Replaced 1 Common Markets of the World by the Productiond of other

Countries.

App Nt

A ——

This List might be immensely extended by further investigation, whick the shortness of
time has net pernutted

-y

-
Articles, or Clags of Arhicles.

L]
Conntry whose Produets
are believed to have Replaced those of thus
* Dustniet, in: whole or 1n parts

Carpenters’ Tools :
As Hammarg
Plyers
Pmcers
Compasses
Hand and bench vices

Chainsn .

Offight description, where the cost is tore
n labour than 1n matenal -
A halter chams and bow ties, and such
hke « -

Eryumg-pans, of fing. fimsh.

Wood-handled spades and shovels, an articls of'
very large consumption -

Hoes*
For cotton snd vther purposes, an.article
of large congsumption - -~ - -

Axes -
For folling trees, &owm, an

Imnsumptmn
Curpenters’ broad axes -
Carpenters’ and coopers’ adzes -
Coaparal tools,, vanous-sorts -
Shoemakers’ hammens and, taols

Matchets .

For outing sugar canes, an
article - - -

Nails:
Cut

Wronght  « . o
Pomt d¢ Para (iwire nwls)
Horsepails - . .

1
3

[ ]
L)

LI B
[ S ]

L] »* »

srticle of large:

a8

- - - -

Pumps.
QL vanous sopter -

-

-+

Agricultural Tmplements :

3

Germany chiefly..

J Germsny.

Frauce.

}Umted States export them to all our colonies.

}Umfcd States gompete with us. for theis own
use, and to some extent for export.

}Umtad States supply our colomes sud the world
with the best articles

——

}Germany and the United States,

}Beheved t0 be now Gérmany, -

United States export to South. Amerion and our
coloniess
Belguum . .
French and Belgian largely supersede English*
B fully made by hinery an the United
- States.

;Largely exported. by, United States.
. [Noto.—An American. pumpfinding water
for the Abysauian axpedmon.f

Many articles sigular to thess. are. exported by
, United States ta common marketa.

Q
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APPENDIX TO REFORT ¥ROM THE

Articles, or Clase of Articles.

Country whose Products
are beheved to have Replaced those of this
Disiniot, 1 whole or in part,

Sewmng machmes + -« - -« - w

Lamps:

For use with petroleum, now en article of
very large consumphion - = .
Lamps for the table~ = - = .

Tin Ware.
Tin’d spoous, cooks® ladles, and various
eulinary srtcles, of fine man re
and fimsh = e e e

Locks®

Door locks, chest locks -  «
Draw locks, cupboard locks - =
m great vanety.

Door latches, 10 great vanety -
Curry combs e e e e e .

Trapst
Rat, besver, and fox - e e e

Gimlets and sugurs (twisted). . . e

Brossfoundry (cast)-
As hinges, brass hooks, and castors (m

greatvamiely) = -4 -~ - -
Doorbuitons - =~ = = = =
Sash fasteners, and s great varety of other
articles - - - . - -

Brassfoundry (stamped)
As curtamn pins, and bands, cormees, gilt
beading, and n great vamety of other
brassforpdry -~ - = <« =

Needles .
An article of large consumption - -

Fishhooks - =~ « =« « = =

Guns.
A t vanety of sporting guns, srticles
oﬁrge consumption, formerly entirely

from Birmmgham, -
hload kets and révol

e

(% 7"
pistols

R

‘Watches and olooks - e e = -

Iron « o =

Glass :

For windows, an article of large consump-
tion, spectacle and all other glass
Ld

1

‘-

Tableglass - - - - » = =
Swords -« e e e e ==
Jewellery :

Gold, gilt, and faney steel, in vory greas
veamety « - = 2« = =

Small Stesl Trinkets :
As beg and purse elasps - - - -
Steel buttons, chawns, key rings, and other

fastenings, and many others in great
variety - - - - -

,

United States.

the ‘Englich 18 Indis and China.

}Tho Umted Statee Petroloum lamps supplent
French even muported to England.

-

N }Umtod States, Franos, and Germany,
e

Unated States export to Canada.

Unated States and Franoce.

Unated States export to Canada.:

United States export to Cenada, and probably
elsewhere.

tensively exported from France and Ger-

These ariacles, in great varety, are now exw
many.

ﬁue ertlcles, in gres¥ vanmety, are now ex-
tensavely exported from Germany and France.

{Most]y Germany (Rhenish Prusma), even m-
ported to England.

Beleved Germany.  * :

-i%w exported largely from Liege, Belgium,
and Etienne, France.

United States,

United States, and France.
Note.—Watches made 1n United States -

changeable, by machinery.
Belgum. 4

{Swuzerland snd France moport weto England,

}Belgnm supplants ours in pur own colonies.

Belioved to be Belgium and France.

“Prusais and Belgium.

France and Gerinany, These articles are even
umported mto England.

)

mmported into Engl

}Franmnud . Many of thess even

B
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Articles, or Class of Artacles.

Country whose Products
are believed o have Replaced those of this
Dastrict, 1 whole or 1o part.

Leather bags, with olasps, purses, and courier

bags, &e « - -
Battons . ' %

Mother o’Peart - - - - -

op - - - = - -
Porcelamn (formerly Minton’s, of Stoke) «

Steel buttons Sformsrly Bolton & Watts) -
Florentine or lasting boat buttons - -

Steel pens ~ - - = - - -
Penholders » - - e e -
Brass scales and wexgbts - e - .

Cutlery

In great vagiety ; seissors, Iy ht edge tools,
such 88 ol els’ & - s

Pins for pano strings snd other small ﬁv.tmgs
for p1anos -

Silver wire for bmdmg' tbe ba.rs, stnngn of
panos, &o, - - . -

Iron gas tubmg - -
Elastic belts, with me\‘,al fastemngs -

Braed chandehers and gas fitt - -
Harness buckles, and furm..ure R .

German silver spoons, forks, &o
Locks 3 best trank, door, and na.bmet lookn
Umbrella furmtara = = ' -
Horn combs - '
Pearl and tortowseshell nrtmleﬂ
Iron wire -

Iron and brass hooks and eyel
Bronzed articles - -
Hollowares, ensmelled =  «

[ I R IR |
LI 2N R B B 2N R A |

Optical 1ns
Mnthama

ents - -
mstraments = - - -

J apumed Wares = - = 2w e .
Bits end sturups = = - .

Conch springs and axletrees = - o
Electro-plated wares (oustnmers prpfernng
French goods) - - - .« =
Gas fitinga =« =  « « % o=
Wolghltxl.\ng machimes = . « . .
Plumbers’ brass foundry « < < o
Tableglass ware = = « <« o« o
Doorlocks » = « = = = u

Machines for domestic purposes, s ssusage
machines, coffee mills, and washmg machines

Nutsand boltsa - . . . & .
Penkmves and soussors » -
Stamped brass ware (certan hnds) -

American % Notions,” aa buckees, eloﬂms
washng, and agnoultural P%

Austria, France, and Rusmia  We believe about-all
these articles sold in England are smported.

Vienns, imported to England

France

France entu-ely auperseded Enghsh, and imported
to England largely.

France,

Germany,

}anoe.

}Germany.

}anee.

Germany.
Germany

- }France and Prusaia,

France, Austria, and Pruseia.
Prussia and France,

Franoe and Prussia,

Prussma,

France and Austria.

Prussie and Belgum.
Prussia and France,

Prusaia and France,

Franoe and Prugsia,

- }Franoe, Ausiria, snd Bavana,

Germany and France.

Belgium and France,
Franoe,
}F""“‘
Unted States.
» »
» »
» ”
» »

——
¥
*

L]
R
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ALPHABEIICAL and CLASSIFIEL) LIST of the PrincirAL Heapines i the following Inpex,
with the Pages at which the same will respectively be found.
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PAGE PAGE
Age of Chidren (Seientific Instruction) - = - 8 { CHEMITRY—contmued.
Elementary Education - .- - - Central College of Betence =« = « = g
Half-tune System - = - - « - 35 Colleges of Sctence ~ = = = < - 17
Agriculture - - - - - - = 2 Laboratories - =t ot 7 745
Artzans - - - - = « « - - 3 City of London School - e = - =12
Compulsory Bducation - - - - - 18 Cwil and Mechanical Engwneers - -« = =g
Elementary Education B France - =+ = = = = « = 831
Employment of Children - - - - - 98 Mechanical Engineersng = = = - = 81
Foresgn Competstion - - - - - 30 | Collegesof Suence - - - . - - - 17
Foremen and Managers - - - - =« 31 Bumwngham,7 - « = « « = - §
France - - =~ - = - = =31 Central College of Science = -« = -« =« g
Half time System - - - < - - 35 Dublin College of Scrence - - - = = 24
Lectures - - = = - -« = - 46 Government Grants « =~ - « ~ = 34
Mechanscs® Insttutes~ « - - -« = 52 Jermyn strect Institutson * = - = - = 41
Middle and Upper Classes - - - - - 53 Mming Schools and Colleges - = - - 54
Payment on Results - - - - - - 59 Owens’ College - - - - - - - 58
Scotland - - - - = = - - 70 Professors « = - = . - « 83
Working Classes - - = - - - 8 Compulsory Education - - = = - - 18
BirMINGHAM ) D
1 Local Feeling and Action wn the matterqf awing S s m s m
Scientyfic Instruction - - 5 Elementary Education R
2. Burmingham and Midland Institute - - 5\ Dubkn College of Science . . . . 2
8 King Edward's Grammar School - - 6 D Tvads -
4 Queew's College - - - - - 6 |‘¥giTese - =o-0to=7o0n 25
8, Want of Increased Facilises far Scmm c " | Epinsunes.
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Foreign Competstion = - - - - - 30
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Jewellefy Manufacture - - . - - 43 1 Want of umproved Primary Educatum as
factures and Manufact s0 a Basis for Scentific Instruction - -« 26
L/ if ers - - -

Paymenton Results, 1 - - - - - g9 2 Sz:zs::‘u;z;l as to Egmh::daryﬂcwncef'mb- .,
Unted States - - - - - =6 8 Very lumuted extent to which Beence can be
Bulding Granis (Scrence S"’""’l’) - - - - 8 taught wn Elementary Schools - - 27

Central Collegeof Scremge = - - - - - g 4 Importance attached to 1 Primary
Jermyn-street Instuution - - - - - 41 ,f'od,,mt_m rather than to cuentfic Instruc- 27
CrEMISTRY * 5. Amended System suggested by Mr. Cole = 28
1. Generally - - = = am ‘@ Conch ,,,,d_g dations of the
2, Royal College of Chenu:try - = - a2 Commatee - - - - = 28
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[N B —In this Index the Figures following the Names of the Witnesses refer to the Questions 1
the Evidence , those following App to the pages in the Appendix; and the Numerals
following Rep to the pages m the Report ]

A

ABBOTT, THE REV EDWIN ABBOTT,M 4 (Analysis of his Evidence )~Is
Pnnuipal of the City of Londun School , was educated there, and afterwards took honours
at Cambridge, 3473-3480——Main object of the school to prepare pupils of the middle
class for commercial pursuits, 3481~3¢85——Number of boys m the primary school,
the middle school, and the highest school, respectively, the total number bewg about
650, 3483, 3486-3491~—The fees ate g7 a year, exclusive of books and drawing,
3402, 3403 — Practice as to the teaching of drawing, if so 1equired by the pupils’
parents, 3494~3503

Staff of twelve class masters and eleven extra masters, about one-fourth of whom have
taken university degrees, 3504-3508———Infoimation relative to the revenue of the school
as derived, respectively, from fees and endowments, the buillding which cost over 20,0007
being" rent free, 3509-3523 3601-3b06 Necessity of increasing the fees from 37 to
41 ahead, but for the endowment and rent-free buildings, 3521-3523 3706-3708——
Statement of the salanes of the principal masters, adequate paywent of the assistant
masters, 3524~3526 3596, 3597

Information m connection with the instruction given in science, moie especially in
chemistry, benefit derived by very young boys as well as by the moie advanced students,
3527-3541 3611~3618 3628-3638 3667, 3668 —— Success achieved by students of the
school m the exammations n science at South Kensington, 3542-3548 3573-3680
Instances of successful careers of siudents who have been proficient m science, 3548—
3551 3631 3643-3648: Statement relative to the 1ostruction in mathematics, and the
course pursued 10 the teaching of anthmetic, suggestion hereon, 3552-3556 3619-3623
3687-36go——Requirement of an entrance exammation, there being also frequent exami-
nations subsequently, 3557-3560 3566-3571.

Excess of appheations for admission as compared with the accommodation availables
3561-3565 3508 Outhne of the general course of study in the primary, middle, and
upper schools, 3572-3583 Information relative to the wstruction, fees, &e , 1 a large
school kept by witness’s father, possessing some endowments, 3584~3590- Increased
cost of the upper part of the City of London School, though the fees are the same
throughout, approval of a certain modification of the fees for the upper school, 3591.
3594 3595. 3624-3627. »

Difficulty as to the succesful establishment inlarge towns of schools like the City
of London School, unless there be some endowment to start with ; referance more espe-
cially to the question of the teachers’ emoluments, 3592-3600, 3706-3710——Strong
hking for chemustry and scientific nstruction by a certan proportion of the beys under
witness, question of increased facilities of scientific study 1 the case of these, 3613
36.49-3657——Importance of beginmng with chemistry m the teaching of science, 3614~
3618——Approval of mstruction in Euclid being supplemented by lessons in geometrical
drawg, 3631-3623.

Management of the City of London School by & commuttee selected by the Common
Council, 3658, 3659 Estabhishment of the school for the sons of eitizens, it bemng
now open to ppl , subject to a prefi for freemen, 3660-3664——Modifica~
tion of the curniculum from time to time by the head master, 3665, 3666. 3684-3686——

432—1. A Advantage
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Report, 1868—continued.

A\

Abdott, The Rev Edvnn Abboit, M. 4 (Analysis of s Evidence)—continued.
Advantage if political econdmy could be included mn the currculum, 3669-~3672——
Instruction given 1 book-keeping, doubt as to the benefit thereby, 36813683,

Limited extent to which anvy more time could de devoied to science teachnng in the
middle or upper school, 3687~3603 Advantage of ghe postponement of the study of
the classies to a later period than 1s usunal mn other schools, 369 4-3699-—Consideration
of the course of instruction desirable ior boys up to sixteen yeats of age, and from six~
teen to eighteen years of age, approval ot special technical schools for boys above the
age of sixteen, 3700-3705

dge of Ch.dren (Scientific Fastruction) Advantage of science teachers dividing thewr
students mto two clas-es with reference to age, and teaching them separately, Donnelly
6g0-6g2—— Obstacle to scientific teaching 1 y schools on t of the early
age at'which the great mass of the children leave, reference hereon to the opeiation of
the standards of examnation, Lingen 699-712 744-747——Doubt af to the expedsency
of requiring boys to attend elementary schools up to the age of sixteen, i order to compete
for scholaiships n science, 15 784-788——Uuduly early age at which the cinldren of the
middle classes in Birmingham leave school, Chance 6645-6647 Conclusion that the
elements of science may be taught at a much earlier age than 18 generally supposed, Buck-
master 8273

Statement by the Committee that unless regular attendance of children at school for a
sufficient period can be obtamned, hitle can be done 1 the way of their scientific msirucs
tion, Rep vin, *

See also Elementary Education Half-time System

Agricultural Districts (England). Conclusion of the Commitiee that the agriculturel dis-
tricts of England have not received a sufficient proportion of the State Grants for
scientific education, and are entitled to such 2 modification of the public grants as will
afford them increased aid, supplementary to the funds which they may raise in their own
localities for the purpoee of promoting scientific wstructin, Rep, 1x

Agriculture  Very httle done at South Kensington for the science of agriculture, Cole
946-g48-——Instruction given at Edmburgh Umversity i agncalture, Playfair 1160~
1162—— Importance of a large increase of faciliies throughout the country fur scientific
teachyng 10 agricuiture, i 1163-1166——Varied instructioni 1n science given in the agn-
cultural departments at Carlsrube and other foreign schools, diplomas being given;
eircumstance of agncultural diplomas bemng also given in Scotland, Jenkin 24642466,
2471-2481——Importarce of scientific traimng n the case of farmers and landowners,
Clifton 2793-2795

Evidence on the subject of agricultural lectures in the Dublin College of Science, the
professer having but one student m attendance, question as to the expediency of the
r wnsfer of this professorship rom the Royal Dublin Society to the College of Science,
Str R, Kane 2920~2030 2933. 2948, 2949, 2053-2961 Details relative to the con-
stitution and operation of the agricultural schouls under the National Board i Ireland ;
usefulness of the agnculinral knowledge thus imparted, b, 2931~2940. 2952 2y62-2967

Limited attendance at the class of agneculture m Edmbwgh University ; belef never-
theless that science 1s appreciated by the Scotch agriculturists, Macadam 7560~7565—-
Deubt as to the expediency of a char of agriculture i the pioposed central college,
Donnelly 79186, 7917 Piejudice of the farmers which prevented ihe success of & plan
of Lotd Harrowby for the promotion of agriculiural schoc1s in Staffordshire, Buckmaster
8265, 8266 Question considered as to the advantage respectively of a good middle-
class education, and of education n agricultural chemstry mn the case of farmers, &
8266-826g

Athen, Wilham C  (Analysis of is Ewidence }—Is director of the metul works depart-
ment of Mesers Hardman & Co., of Birmmgham, and 18 one of the council of the
Madland Insutute, 6264-6268 Statement as to the almost total abeence of scientific
knowledge m the artisans and foremen of Birmingham, and also to a large extent 1 the
manufacturers, 626g-6278. 628g 6325 6334— Expenience of witnees 10 conmection
with the Pans Exhibiticns of 1849, 1855, end 1867, and with the state of scientific
knowledge of artisans in France, &c., i different years ; conclusion as to the greater
advance made on the contment thsn n this country, 6279-6287. 6335-9349-

Importance of scientific education of artisans generally, as well as of those who become
foremen, 6288-6294—— Opimton that the Biymingham arusans and manufacturers are
becoming abve 1o 1he smportance of science teac hing, 6295, 6296—— Sev: ral ficilities at
Burnuingham for scientific. instruction i addition to those oflered by the Midisnd lusitute,
6297-6301— Suggestions for extending the usefalness of the Midlmd Insnitate, and

— for making 1t a central school of science teachng, Government grants being made for
the purpose, 6302-6314

High
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Report, 1868—continued

Authen, Willam C  (Analysts of his Evidence)—continued .

High position of Messrs. Hardman & Co, as medieval metal workers and glass
panters, their stafl’ being trawed to the work, and some of them receving large pay,
6315-6324——Great want of pnmary education of the working classes i Birmingham,
&c., witness in fact 1s favourable to_compnlsory attendance at primary schools, 6326—
6334 6373-6375—Equal desire 12 Birminghum as m Scotland for improved education,
6350-6353

Expediency of facilities being provided at Birmingham for the scrence teaching of the
artisan class at very moderate fees, 6354-6362-——Conclusion as to the propriety of a
free scientific branch m King Edward’s Graremar School, 63636365 Suggested
teaching of certan elements of science 1 primaiy schools, 6360-6371 Supply of
certificated teachers through the Midland Institute for certain schools m Birmingham,
6376, 6377 Representation by working men m 1853, 1n favour of the teaching of
scienc e 1 the 1pstitute, 6377

Alkal Trade Great want of well trained chemists in the alkah tiade of the Manchester
district, Roscoe 5509. 55L1-5515

American Mackinery and Manufactures  See United States

-

Andersoman University (Glasgow). Reference to the Andersoman University at Glasgow
as supplying a system of lectures on science te artisans, Mucadam 7491 —— Details m
connection with the Andei~onian Insutute, the arrangements as to scieatific lectures by
eminent professors, the system of fees, & , conclusion as to the very beveficial effect of
the mstruction as regards the artisan classes, Mayer 764g-7668 7673-7675. 7689~
7694. 7706-770g 7714-7719———Increasing extent to which the mstitute is becoming
connected with the Science and Art Department. 5. 7679

Excellent operation of the University adverted to by the Commuttee, Rep. 1v.

Andrews, Dr  Cormuncation from Dr 'Andrews, Vice-president of Queen’s College,
Belfast, relative to science and artinstraction 1 Ireland, and the further facilities required,
more especially a1 Belfast, for scientific education, Sur C Lanyon 6937, 6948

Angell, Jokn  (Analysts of his Evnidence }—1Is of the Manchester Mechanics’ Tnsti-
tute; has had consideiable experience m regard to science teaching, 5308—-5310 5312
——Sundry particulars relative to the institute, the character of the screntific teaching,
and the number, class 1n life, and fees of the students, excellent results produced, g311
et seg —Obstacles to satisfactory scientific teaching, m the case of boys atiending
evening classes 1 science at Manchestel, 5329-5340 5350-5354- 5369-5375—— Decrded
falling off 1n the mental traming of boys m Goveinmunt schools since the adoption of the
Rewvised Code, 5352-5356 -

Conclusion as to students tanght 10 a good day school being quite capable of passing
anv examibations which studenis in evening classes at Owens’ College could pass, 5357—
5363——Opmion that scientific mstruction should be primery, and that iterary struc-
tion should be based upon 1t, practice of witness in mparting elementary science ad-
verted to hereon, 5364~5368. 5387-5392——Decided objection to lectures as a means of
teaching science to the workng classes, 5373

Probability of a much larger attendance of pupils at the school of the mechanics’ insti-
tute .n Manchester, but for social objection by parents; low amount of the fees adverted
to heieon, 5376-5386——Advantage of connecting science with ordinary education gene-
rally, 1t being desirable also to have <pecial scientific fnstitutions, 5387-5392 Excep-
tions taken to the rules of the Science and Art Department as to grants for apparatus for
local institutions, Chamber lamn 6153-6159 G229~6241

Applied Secience. Various colleges and nstitutions at which applied science may be
tanght, Playfa:r 1028 1051, 1052.

See also the Headings generally throughout the Index.
»

Arsthmetse.  Room for much improvement m the teaching of anthmet.¢ 1o schools generally,
Lingen 796-801. 803, 804

Art Schools. Tendency under the system of payment in art schools for the teachers to
promote the nstruction of the mnddle class rather than of the artisan class, this does not
apply to science schools, Cole 349-351.—~S¢e also Drawing Teachers.

ARTISANS. Pnncq;le of action of ihe Science and Art Department to make public
peyments on behalf almost exclusively of the industuial classes, that s, of artisans, Cole
4-8. 266-271, 277-299——Broad interpretation placed upon the term ¢ industnal
classes,” 1b. 9-13——Advanced age of mauy of the artisans in science classes, Donnelly
582-584 Very httle wstruction wn science being given to artisans, wrespectvely of the
schools n connection with South Kenswngton, Iselin 1352-1357—In the case of art-
sans, the mstruction should be chiefly iz elementary mechanics and elementary chemustry,
Chfton 2613.

439- -1 A2 Decided
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Report, 1868—continued.

ARTISANS—Ccontinued

Decided superonty of Enghsh over foieign a1lisans, save a8 1egards education, Mun-
della 4571. 4581. 4634. 4682 4792-——Statement as to the very uneducated character of
the art.san clas-es, and of foiemen, at Notungham, and 1n the Midland Counties gene-
rally, ob. 4577~4579 4601-4603 4691-4693 4717, 4718, 47624764 —~—Conclusrun
that, 1 pont of education, Enghsh workmen are superior to the workmen of France and
Belygum, Kitson 4915~4918. 4941 5006-501 1~——Superionty of English mechanics to
foreign mechanics, 7b. 4942, 4943 4993———Increased demand among artisans for science
mstruction, Lawlon 5301—— lostance of the importance of proper facihities for the
scientific mstruction of artisans, Roscoe 5546-5549 ~——— Advantage of the system of
promotion in witness’s establishment, and of the incentive to scientific cultme, Platt 5838.
584¢2.

Doubt, as to any great pactical advantage to artisans generally, f possessed of scientifie
knowledge, Romney 6072-6080——Lmportance of scientific education<wof artisans gene-
rally, as well asot those who become foremen, Autkin 6288-6294———Expediency of facihi-
ties for the scientific nstruction of the manufactuung classes at the cheapest possible
rate, Wright 6904,

See also Compulsory Education. Elementary Education. Employment of
Children, ~ Foregn Competition, ~ Foremen and Managers,  France.,  Half-
tume System.  Lectures  Mechanscs' Insiztutes Middle and Upper Classes.
Payment on Results Scotland. Working Classes.

Ashwell, Henry, and Thomas Isauac Birkin NEAmﬂysm of thew Evidence }—(Mi. Ashwell )
Is a bleache: at Nottingham, 4796—(Mr Bukin) Is a lace manufacturer, and s
member of the Nottingham Chamber of Commeice, 4797, 4798——(Mr. Askwell)
Statement as to the great want of scientific knowledge in the foremen and managers of
bleaching works at Nottingham, much to the injury of the trade, 48014818 —— Neces-
sity, 1o the fist place, of ymprovement 1 the primary education of the workpeople, n
order that they may avail themselves of scientific instruction, 4819~4825 4860~4862.

My Birkin ) Details relative to the Jace trade of Calais, and the ﬁrowmg competi-
tion with the Nottingham trade, several advantages of Calais over Notungbam n the
matter, 4826-2837 4846-4859. 4864~4874. 4884-4806——Explanation as to the large
use of Enghsh machmery m the Calas lace trade, 4828-4837 4846-4852. 4872——
———Importance of facilities at Nottingham for mstruction m mechanical drawmng and
m%chamcs, suggested provision of such facihies at the school of art, 4838-4845. 4880~
4883

(Mr Ashwell.) Much better wages of some of witness’s workmen if they had received
prmary and scientific education, 4860-4833 4878, 4879——(Mr, Bukan ) Employment
of geversl French designers in the Nottingham lace works, 4884-4886. 4893-48¢g9——
‘Waut of chemical education m the men employed as silk dyers and staineis, 4go0.

Attendance at School. Improvement if the Science and Art Department extended to
smence schools the system of payment on attendance jomtly with resuits, Clapham jo40-
7044

Conclusion of the Committee that unless regular attendance of cluldren at school for
a sufficient penod can be obtained, hittle cen be done in the way of their scientific
mstruction, Rep. vin.

B

Bam, Wilham (Analysis of ns Evidence }—Is a manufacturer of won aruicles at Edin-
burgh, was onginally an artisan and a student of the Watt Tnstitution, or Edmburgh
School of Arts, 7825, 7826———Testimony to the beneficial effect of the Watt Institution
n witness’s case; great value of 1ts operation as regards the artisan class generally,
7827849 7853-7859——Suggestion that the Watt Inshitution be enlarged, and that it
be endowed by Gover asa of g 1ts usefulness and 1oportance, 7850~
7852
Barry, Rev. Aifred, D D Letter from Dr. Barry, principsl of Cheltenham College, con-
taming explanations as to the operations of the college in the matter of scientific educa-
tion, and offering suggest on the subject generally, App. 476, 477-

"

Battersea College Very sumilar conrse of mstruction at the Battersea College and at St.
Mark’s, Cromwell 3995-4000.

Beifast. Statement by Dr. Andrews, Vice-president of Queen’s College, Belfast, as to the
want of a techmeal school at Belfast, and 2s to the best mude of estabhshing such school,

Sy C. L 6938
o anyon 693 Belgam,
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Belgrum  Supeniority of Belgium to France a~ a manufactaring country, though Belgrans
find 1t to their advantage to come to Eugland for their machwery, Platt 5774~5776

See also Jron Manufacture
Birkin, Thomas Isaac. See Ashwell, Henry, &c

BIRMINGHAM.

1 Lacal Feeling and Action wn the matter of Scientific Instruction
2. Bumingham and Mrdland Institute

3 King Edward’s Grammar School

4 Queen’s College.

5 IVant of increased Facilities for Scientrfic Instructwon

8 Question of wereased Awd from Government

7. Questron of & Local College of Scrcuce

8. Feeling on the Question of an Education Rate.

9. Foreign Competition wth the Manufacturers of Birmungham

1 Local Feeling and Action in the mutter of Scientsfic Instruction .

Comment upon the httle support given at Birmmgham to mechanics’ institutes, as well
ag upon the httle dewire evinced for scientific knonledge; this refers chmefly to former
years, Carpentar 2074-2076 2111-211g 2132-2138

Statement as to the hiberal action of the people of Birmingham m the maiter of educa-
tion, and of science and art struction, Chamberlain 6158-6201 Opimon that the
Birmingham artisans and manufacturers are becoming ahive to the importance of science

teaching, Auken 6293, 6206——Equal desire in Bumingham, as 1n Scotland, for inpioved
education, :b 6350-6353

Very lmited demand among artisans 1 Birmngbam for scient:fic education, Hibhs
6508-6533: Benefits anticipated from the Brmingham Society of Artisans, as regards
mstruction 1 science, 15 6509-6514 Statement as to the Midland Institute at Bir~
mingham not being largely taken advantage of, nor Lberalls suppaited, by the manufac~
turers or their employés, Chance 6638, 6639 6642, 6643, 6648-6652——Growing feeling
mn the town as to the necessitv of mcreased facihities of scientific nstruction; apathy
on the subject unul recently, #right 6857-6859 6866-6869. 6927

Impression as to Bumingham bemg behindhand m desire for science mstruction,

Frankland 8151-8159——Comment upon the slight extent to which Birmingham has
availed nself of the aid of the Science and Art Depaitment, Buckmaster 8227, 8228

.

2. Biurmumgham and Mdland Institute -

Main object of the establishment of the Birmingham and Midland [astitute to pro~
mote scientific knowledge, especially among the wdusimal classes, Chamberlain 6118,
6119——Increasing number of students m the lasses of the nstitute, conclu-
s10n 28 to the zood results produced, 1b 6120-6125 Statement of the amount derived
from fees m the several classes as compared with the cost, there being a defictency of 382 L
out of a total of 700! a year; particulars hereon relative to the receipts from subscizp~
tinns, tb. 6126-6136-——Increasing support given to the institution by manufacturers, zb.
6136-6141.

Very httle aid received from the Science and Art Department in the way of payment
on results or of Queen’s prizes, Chamberlarn 6142-6147——Suggestions that Govern~
ment might aid the mstitute by making payment on results to the commttee as well as
to the teachers, b, 6148-6152 —Comment upon the very himited aid obtainable by the
mstitute under the rule of the Science and Art Department as to grants for apparatus, .
6153-6159 6229-6241——Representation as to the gieat need of the 1nstitute fur addi~
tlomzl accommodation, tiom 12,000 10 15,0000* being requred for the puipose, b
6186, 6187 Local expenditure of about 28,000 L upon the wsutute, so that Goveru~
ment may well cuntribute towards the further buildings requued, 10 6188-6193,

Difficulues of a classification of fees m the mstitute, so as to disuaguish between
artisans and other students, Chamberlain 6202, 6203 6224——Instruction given not
only to larze numbers 1 receipt of wages, but to many small manufacturers, 6. 6204.
6209, 62310-——Obstacle to day classes n the nsutute, exception on Saturday, b
G225-6228 6242-6256 ~—— Difficulties 1n the way of a large attendance of unddle~class
students dunng the day, 1b. 6242-6256,

Suppiy of ceitifiated teachers through ihe Midland Institute for certam schools
Birmunghaw, ditken 6376, 6377———Representation by working men 1 1853 n tavour
of the teaching of science i the sutute, 1b 6378 —- Extent of scienufic nstruction

gwen st the Midland Institute and, at the Proprietary School, Wright 63874-6883.
925.

432—1 A3 3. Kug
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BIRMINGHAM—~continued.
8. King Edward’s Grammar School -

Expediency of Birmingham applymg a portion of the large funds of its grammar
school to scienufic educarion, Cole 9o0-goz——Approval of the endowments of King
Edwaid’s School bemg made more useful n the way of scientific mstruction, Chamber-
Imin 6212-6219-——Conclusion as to the proptiety of a free screntific branch m King
Edward’s Grammar School, Aithen 6363-6365——Approval of a portion of King
Edward’s School beng devoted to mstruction in science, Bragg 6445

Question considered as to an alteration of the system of mstraction at King Edward’s
School at Birmingham, objection to any large ntroduction of natural science, Chance
6655-6658 6662-6671——Approval of mncreased fees being charged at the school, 15,
6672, 6673 Approval of mcreased faciliies of seientific instruction i the upper class of
King Edward’s School, Lloyd 6834, 6835

Very madequate attention pard to scientsfic mstroction st the grammar school,
Wright 6866——Approval of King Edward’s Foundation contributing to the estabhish-
ment of a science college 1 Birmingham, 15 69o8——Advantage of a science branch in
the upper part of the school, 25, 6gog-6g12.

4. Queen’s College .

Very humted operation of Queen’s College, Birmingham, as regards science teachin,
Chamberlain 6205~6208. ’ gham & &

5, Want of wncreased Facilitres for Seientific Instruction .

Statement as to the almost total absence of scientific knowledge 1n the artisans and
foremen of Birmmgham, and also to a large extent 11 the manufacturers, Aithen 6269~
6278, 6289 6325-6334¢ The trade of Birmingham must suffer 1f 1ts artisans continue
uneducaied whilst other nations are educating their artisans, 1 6288——Several facih-
ties for scientific struction 1n addition to those offered by the Midiand Institute, 15
6297-6301 Expediency of fuctlities being provided for the science teaching of the

, artisan (lass at very moderate fees, sb. 63546362

Suggestions as to the mereased facihities desirable at Birmingham for the scientific
mstiuction of the artisan class, nadequacy of the machinerv of the Midland Institute
for the purpose, Hibbs 6515 ef seq —~[mportance of scientific museams o Biranng-
ham, especially if each tiade bad its own museum, ¢h. 6538, 6539. 6547-6552 Great
disadvantage of the sup-division of labour at Birmsngham, artisans not bhaving proper
opportumties for becommg conversant with the principles of ther trade ; increased need,
theretore, for better scientific knowledge, :6 6547-6564 6571-6575.

Consideration of the facihities desirable for enabhung the children of the middle classes
i Birmingham, to complete theireducationin science, Chance 6648-6673~——Very defecive
education of foremen, managers, and manufacturers at Birmingham 1n the matter of science,
Lioyd 6807-6813 Great want of means of scientific instruction, 15, €812,

Calculation that there are more thaa 6,000 establishments or workshops in Birmgham,
wn nearly all of wiich metal 18 worked, the artigans frequently b g small (R
Wright 6851-6854 Exceptional 1nstances of improvement 1 the method of working,
owing very much to the want of scientific education 1 the foremen and artisans, 6.
6855-6859

6 Question of increased Aud from Government

Very hmited amount of Gover ¢t aid toward teaching 1n the town,
Chamberlain 6201——Argument as to the expediency of Government assistance 1 the
scientific teaching of the artizan classes generally in Birmingham ; loss of trade and
national wjury otherwise, Bragg 6412 et seg.

7 Questwn of a Local College of Scrence .

Suggestions for extendmg the useful of the Midland Institute, and for making 1t a
central school of teaching, Go grants being made for the purpose, Authen
6302314 Expected large attendance of students from surrounding distnicts at a
colleze of science, 1f estabhshed at Birmingham, Wiright 6930, 6931. 6934, 6935——
Great benefit anticipated from a central college at Birmwugham for the districts around ,
very good attendance expected, Field 6932-6935

Conclusion as to a new college of science not beng requited at Birmingham for the
present, Frankland 8147-8160

8 Feeling on the Question of ar Education Rate
Strong feeling among workmen in Birminghand in favour of free education, and of an
educational rate, Hibbs 6504~b596.

9. Forewyn
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BIRMING # AM—continued
9 Foreign Competstion unth the Manufacturers of Burmwngham
Last of articles made in Birmingham, &c , which are largely replaced n the common
maikets of the world by the productions of Germany, France, the United States, &ec,
App. 479-481
See also Forewgn Competition Glass Manufacture Jewellery Manufacture
Manufactures and Manufactyrers Poyment on Results, 1 Unated States

Bleaching. Statement as to the great want of scientific knowledge m the foremen and
managers of bleaching works at Nottingham, much to the mjyury of the trade, Ashwell
4801~4818——JImportance attached by Dr Andrews, of Queen’s College, Belfast, to
increased scientific education wih reference to bleaching processes mn the north of Ire-
land, Sir C. Lanyon 6938.

Blozham, Thomas See Cheltenham College

Botany R dation by a ttee of the British Association, that screntific ynstruc-
tion m public schools should begin m botany, and that physies be the next subject,
Donnelly 440——Suggestion that botany may advantageously be taught i1n many
elementary schools, Carpenter 2047 20662068 2156, 2157

Bradford Great impetus given to the worsted manufacture of Biadford by the use of
cotton m combination with wool, Ripley 4032 Further impetus to the tiade of the
district bv the manufacture of fancy %oods, b 4032, 4033 System at Bradford of
adapting French designs, 1t being useless to attempt to produce new designs, or even to
oniginate new colours, on account of the fashion beng, as a rule, set 1n Pans, 26 4033-
4036 4115, 4116. 4133-4152 4205-4206 4234-4242——Objection uniil recently at
Bradford, to any connection with Government n the matier of science and art schools,
b 4074 4084. 4123

Prospect of success of the school of arts lately established, Ripley 4074 4210-4216
——Lamsted amount of science teaching at the Bradford Mechanics’ Institute, tb 4074~
4077 Information relative to the steps being taken for estiblishing a day school of
science , aid hoped for from Governmeut, 26 4083-4095 4158-4162 -Absence of any
museum or exhibition of patterns at Bradford, :5. 4124—4128

Extremely rapid progress of Biadford lutherto, Ripley 4153-4157-—— Consideration
of the chaacter and ext«nt of the French and German competition mn the woollen manu-
facture , ubility of Bradford to hold its own for the present, 5 4157, 4158 4182 4186~
4209 4226—4242. 4266-4279

Bragg, Jokn (Analysis of his Evidence )—Is a manufacturer of gold jewellery m
Birnnngbam, 6378-6380——Large employment 1 Birmingbam 1a the manufacture ot
jewellery, the wages in the trade bemng good, 6381-6383. 6458 Statement as to the

reat want of a knowledge of science 1n those engaged 1n the trade, and as to the serious
mjury and loss through the absence of such knowledge, 63846396 6455—— Superior
class of men 1 witness’s manufactory, severel of them baviag received mstruction at the
Midland Institute, 6395-6399

Want of a special professor at Birmingham for giving constant scientific 1nstruction
o the peisons engaged n the manufaciure of jewellery, clain to Government aid
m the matter, 6400-6407. 6426-6436 6456-6477 -Appioval of compulsory
attendance at primary schools, and of elementary teaching 1n science, 6408-6411-—
Aigument ag to the expediency of Government ussistance 10 the scientific teaching of the
artisan classes generally m Birmingham, loss of tiade and national mjury otherwise,
6412 &t seg

Grert want of improvement of secondary education 1n the direction of science teaching,
6438-6444 ——Approval of a portion ot King Edward’s School at Birmingham being
devoted to instrus tion 1n science, 6445——Suggestions as to the special seience mstruc-
ton 1equired for different trades 1w Birmingham, 6446-6452 locreasing competition
(é: foreign jewellery with Birmingham jewellery, more e-pecially m neutral markets, 6465-

73

Brass Foundries ( Bmingham) Great want of scientific kloowledge n the aitisans i the
brass foundry tride of Birmingham, Jatken 6271 6325, N

Bristol Mmng School. Suspension of a former muming school at Bnistol ; its temporary
overation being, however, better than 1f 1t had not been established at all, Donnelly 655-
661—Information relative to the mining school at Bnstol, dificulty, through the want
of some extraneous awd or employment for the master, Coomber 3880-3884 «

Statement submitt:d by My Coumber explanatory of the scheme of mstruction in the
wmug school, App. 446

Brnistol Trade School. Large earmings 6f the tencher at the Bristol trade school, the school
genarally being o most efficient one, Cole 55, 56. 59, 60—— Particulars relat.ve to the
opemuor; of the school at Bisto), and the causes which have rendered 1t so efficient, that
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Renort, 1868 —continued

Bristol Trade School—contmued. .

1t may be looked upon as & model school, Cole 144-155 172, 173 ——Very sucl:essful
result of the experiment at Bristol 1n regard to the trade schoul, 15, 8g2. go7 937

Circumstances under which a former national school at Bri~tol was converted into the
present trade school, Moseley 3715——Particulars as to the conshitution, management,
and operation of the school, the oumber and class of pupils, the system of scientific
instruction, and 1ts excellent results, ib 3715-3735. 3757-3759 3782, 3783 ——The sue-
cess of the school 1s chiefly owing 10 1ts being a day school, 15 3758, 3750.

Sundry particular« relative to the Bnstol trade school, the number and class of pupils,
the fees, and other means of support, and the system of mstruction, Coomber 3921~3948
~——Statement snowing that but for extraneous aid the school would not be self-support-
g, . 3835-3836. 3921-3934——System of enabling subscribers to nominate boys, the
amount of the subscription being set off against the school fees, these bemg 32 a year, 54
3841, 3842-——1Tmportance of facilities at the Bristol schoof, in 1egard to the use of tools,
@ 3870, 3871 ——Attendance of about 140 students at the evening science classes at
the Bristol trade school, neaily all of whom are of the artisan elass, Coomber 3042-3948
Excellent effect of witness’s teaching in qualifying persons for chemical appointments

at Bnstol, 0 3949-3953 Advantage ol taking 1he Bristol school as a model

founding a science or trade school at Birmingham and similar towns, b 3954=-3950=——

;’erg varied aud sattsfactory nstruction 1n science in the Bustol school, Buckmaster B242.

24
Buckmaster, Jokn Charles. (Analysis of s Evidence.)—1Is the organsing master of the

Science and Art Depattment ; explamns the duties of the office, 81%5—81 87 —— Considers

1t very importaot that more atiention be paid to the teaching power of science instruciors,

8188. 8195 —— duggesticns as to the means of providing for the acquisition of tius power,

and for testing 1ts possession, 8188-8203

Statement showing the want of mncreased facilities of pcisonal commumication between
witness and Jocalities desirous of promoting scientific 1nstruction, there being at present
much misapprehension as to the science aid afforded by the department, 8204~8220——
Payment of witness by the locahties for each meeting attended, he not being a salaried
officer ; obstacle on this score to fus spending sufficient time 1 the localities for purposes
of explanation and orgamsation, §206-8215: Fair opentog i rural districts for mstrue-
tion 1n nataral science, 8220.

Particulars relative to the steps taken in vanous parts of Eugland for promoting instruc-
tion 10 science, the failure experienced n vatious instances, and the hieved in
others through the action of the Science and Art Department and the explanations of
witness, 8221 et seq

Question considered as to the advantage respectively of a good middle class education
and of education 10 agneuitural chemisiry, in the case of iarmers, 8266-8269——Great
falling off n ibe scientific teaching 1 tramnmg schools, 8270-8272———Conclusion that
the clements of science may be taught at a much earlier age than 1s generally supposed,
8273 ——Advantage if science were comprised m the teach.ng at many intermediate
schools, and at such colleges as those of Frambngham, Crawley, Dulwich, &c, 8274,
8275

Witness hands mm 2 niemona), dated 1856, and sgned by 5,000 workmen, as
showing the interest evinced by the masses in the question of scientific mstruction 8276

Bulding Grants (Science Schools). Cousideration of the rule by which science schools do
not receive any building grants, whereas such grants are mwade 1o the case of art schools,
Cole 156-170—— Further explanaticn on the subject of building grants to science schools,
grants not being refused so Jong as there 1s some teaching m art, 1b. 366-376

Explanation as to the conditions under which 1f has been recently submutted to the
Tieasury by the Education Department, to give bullding, grants to the science schools,
Donnelly §06-409. 673-678———Encouragement to be given to science schools by the
proposed 'bmilding grant, Cole go€.

Sanction by the Treasury of the proposed bwilding graot to science schools, Donnelly
6608, 6609——Explanation m 1on with the te recently passed by the Educe-
tion Board, upon the subject of butlding grants for schools of science ; and the condition
of such grants, 1b 7892-78g7

Mnute of the Commitiee of Couneil dated 24th Apnil 1868, showing the terms on which
1t 15 proposed to make building grants for science schools, App. 445.

. C.

Calico Pranting Trade. Great magmiude of the calico printing and dyemg trade of
Lancashire, Bumney 5¢07-py15——Improved state of education of the artisans, foremen,
and masters 1n the calico pnnting trade, as compared with their state m former years, b
5916-5942 The foremen 1n the calico printing trade are a very mtelligent class, 2,
5929~——Details relative to the French print trade, and 11s extent and character as eone:;

par
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Report, 1868—continued

Calico Printing 7' ade—continued -
pared with the English traae, gieat superionty of this countiy 1 both respects, Rumney
5043-5974 6003 Absence of any pressing want of more scientific knowledge m the
foremen and managers m the calico printing trade, 15 6065-6071.

Cumbridge Unmwersity  Statement by Mr Livemng as to the facilities afforded by the
Umiversity m connection w th scientific education, App 475

See algo Universitres

Carlsruke (Baden}l Infoimation relative to the plan of mstruction at the school at
Carlsrahe, which 1s supported almost entcly by the State of the Grand Duchy of Baden ;
large proportion of the students not belonging to the Duchy, Jenkin 2375-2380. 2479~
2481 2513 Very supenor conrse of 1astruction w the laboratories, 3 2380,

Carpenter, Dr W B. (Analysis of his Evidence }—Is Regisuar of the Umversity of
London, and 18 Yice-Presdent of the Royal Society, 2002, 2003 ——Necessity of prepara-
tion n a great variety of subjects m which the elements of science enter, m order to pass
the matriculation exanunation of the umversity, 2004-2006~—Requirement at present
of a sound elementary knowledge of Latm and Greek ; opinton that Fiench and German
should be alternatives for thel.tter, 2007-2011——llustration of the stringent character
of the mairculation examination, 2012-2015

Statement as to the several schools which bave sent up students to the university,
there being also a large number trom Oweuns’ College, Manchester, and several from the
Jermyun-stieet Institution, 2016-2025——Scientific proficiency 1equired for the degree
of ductor of science 1n the umversity, those who go m fo this degree chiefly devoung
themselves to teaching, 2026 2028, 2030 Belief that many who take the degree of
‘bachelor of science afterwaids become manufacturers, 2027——Scientific programme
requred for the degree of bachelor, this was framed very much with reference to the
course of study 1n Jermyun-street, 2028,

Explunation as to proficiency not bewmng requred ar the London University m the
tecnnok gy of any of the sciences, 2031-2037——Sausfactory mstruction now given m
elementary science at a considerable number of schools, owing to the matricalanon exami~
nation, of the unversity, 2038, 2039 2100, 2101. 2158-2160 Very efficient technical
mstrocuon at the Zunich Polytechmc School, sumilar msututions berng mauch wanted n
this country, 2040-2044. 2071-2074 2083-2087.

Conclusion as to the gieat advantage of teaching elementary science 1 the schools
both of the nnddle classes and of the workmg classes, suggestions on this subject,
2045-2050 20065-2070 2102-2107 2150-2157 2178-2197—>Ntatement as to the
nferior state of education of many students who present themselves for medical exami-
nations, expediency of the Medical Council rawsing (heir standard of requirement,
2051-2065 — Comment upon the lttle support given, at Bnmingham to wechanicg’
institutes, as well as upon the little desire evinced for scientific knowledge , this refers
chiefly to former years, 2074-2076 2111-211g 2132-2138

Expediency of local effort bemng encouraged by Government aid n the establishment
of colleges of science, 2077—2082 2197-219g— —Increasing success of Owens’ College,
2078, 2079——Tilastration 1n the case of Glasgow University of the advantage of
Government contribution 1 a1d of local effort, 2079, 2080.

Larger distribution of scientific knowledge on the Continent than mn England, 2083-
2085 Growing desire n this country for scientific knowledge. 2087-2089——1In
stances of sons of artisans coming up for matriculation at the London University, 2092~
20g4——Total of about 500 matriculated students yearly, the mimmuom age bemg six-
teen, and the average age aboul eighteen, 2096-2098 ——Staiement as to the import-
ance of including physiology m the scienufic course, more especially as regards mining
und mavufacturing distncts, 2105~c110——Failure of the Manchester New College
adverted to 1n counexion with the success of Owens’ College, 2120-2122.

Lxplanation relative to the number of degrees of bgchelot of arts counferred yearly in
the Unwveraity of Londou; high standard required, so that efficient preparation s essen~
tial, 2123-2130~——Importance of properly tramed »cientific teachers, the Jermyn-street
Insutution bewg excellently adapted for supplyng this want, 2131 2201-2204——
Excellent state of preparation ot students, or certified schoolmasters, who come to the
London University from Scotland, subsequent careers of these students adverted to,
2139-2146——Liow fees in Edinburgh University es compared with the University of
London, 2147-2149

Statement 1n defence of the present matniculation pxamwnation of the University as
regards the rejection of men who fail i any one subject, such as Greek, though profi-
aent 10 al} others, 2161-2174——Conclusion as to the expediency of re-modelling the
whole system of schaol endowments 1n England, and of devoting a portion of the tunds
to scientific instruction, 2177-2180. 2200, 2201 Suggestions as to the scienyific
cowse desirable 1n the case of secondary or middle-class schools, 2179—2196——Import-
ance of more fully utihsing the admrable staff attached to the Jermyn-street Insutution
i the training of teachers 1 science, 2201, 2202,

4321 B . Carpenters’
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Report, 1868-—continued.

Carpenters’ Society. Advantage of facihities 1n the shupe of mght classes for the scientific
teaching of portions of the artisan class ; instance 1n the case of the carpenters’ sxiety,
Jenkn 3443-2445 2644-2551- ,

Central College of Science Enhanced cost of & central college of if the prof

be attached to 1t exclusively, Cunningham 3298, 3299

Witness delivers i, and mives sundiy explanations upon, 2 memorandun by Mr. Cole,
on combinmg the Royal School of Mines, the Royal College of Chemstry, aud the
Roya! School of Naval Architecture mto a Metropohitan College of Science, Donnelly
7860 7883-7891 7898—7917-—Statement of the views of the Committee of (“ouncil
on the question of & central college of science, draft mmute prepared by the Board
adverted fo bereon, & 7861-7871 7885-78g1——Grounds for concluding that the pro-
posed central college would be appreciated in London and throughout the country,
althongh the mining interest has shown but a very rmited appreciation of the Jermyn-
street Institution, 2b. 7g10~7g26. ¢

Explanation of the miews of the Education Department relative to the constitution
and mode of operation of a central university for scientific wmstruction, Eord R, Montagu
7932-7953~—kt wae contemplated by the Education Department that the central inst-
tution should be a umversity rather than a college, 15 7944

A‘gproval of & fusten Into one central insttutton of the School of Naval Architecture,
the Royal College of Chemistry, and the School of Mmes, Huzley 7967-7971 7983~
2987——Condittons under whech an ext of Gover t support may fanly be
given to the Jermyn-street Institution, or te a central colleze of science, withoat gining
mnse to well-founded jealousy on the part of other msutations having endowments, b
7976-7982~—1mportant advantage anticipated from a fusion of the scientfic mstitu-
tions m the metropolis, Frankiand 8142 -

Conclusion of the Commuttee that a more ntimate connection between the vailous
‘Government wstitutions for serentific instruction 1n London would merease the efficiency
of each of those mstitutions, and that the consttution and management of those mnstitu-
tiony and therr future relations to each other require further mvestigation, Rep. 1x

See also Jermyn-street Institution

Chamberlan, John Henry (Analysis of s Evidence }—1Is an architect at Birmingham
and 1s honorary secretary of the Birmingham and Midland Institute, 6113-6117——
Mam object of the estabhshment of the mstitute to promote scientific knowledge, especially
among the mdustnal classes, 6118, 611g——Increasing number of students mn the
scrence classes of the mstitute, conclusion as to the good results produced, 6120-6125
Statement of the amount derived from fees n the several classes, as compared with the
eost, there bewng a deficiency of 382 7, out of a total cost of 7007 a year, particulars
hereon relative to the receipts from subscriptions, 6126-6136——Increasing support given
to the institution by manufacturers, 6136-6141 —— Very hitle aid recewved from the
Sesence and'Art Department mw the way of payment on results or of Queen’s prizes,
6142-6147——Suggestian that Government might aid the mstitute by makmg payment
on kesuits to the committee as well as to the teachers, 6148-6152 — Commesnt upon the
very hmited aid obtainable by the mnstitute under the rules of the Science and Ar. Depart-
ment as to grants for apparatus, 61536159, 6229~6241

Statement us to the hardsmp upon the mstitute, and the myury generally under the
rules of the department, hmiting payment on results to the case of artisans, 6160, 6161
6178-6185. 6209, 6210. 6261~-6263: Insiance of @ young man, seventeen years of age,
who 15 sen of a prnter, and 18 excluded from recewving a medsl throngh him father
being heble to the ncome tax, 6160-6168 6178.——(Captain Donnelly.y Explanatory
statement 1 defence of the sules and practice of the department as to payment in respect
of artisans, and as to the grant of medaly, 6:169g-6177 -

(Mr Clamberiain.) Representation as to the great need of the msptute for additional
accommedation, from 12,0001 to 15,000/ bemg required for the purpose, 6186, 6187
Local expenditure of about 28,0007 upon the wmstitute, so that Government may
well eontnibute towards the further buildings required, 6188-6195——Liberal action of
the people of Birmingham m the matter of education and of science and art 1nstruction,
6v98-6201 ——Very lmited amount of Government aid towards science teaching i the
town, G201

Difficulties of a classification of fees n the mstitute, so as to distnguish between
artisans and other students, 6202, 6203. 6224—Instruction given by the mstitute not only
to large numbers 1n recerpt of wages, but to many small manufacturess, 6204. 6209,
6210——Very hmuted operstion of Queen’s College, Brrmingham, as regards science
tegching, 6205-6208—— Importance of improved teaching 1 dary schools,
as well as of more advanced industral teaching for adults, 6211 6200-6223——Approval
of the «ndowments of King Edward’> School at Birmingham being made more useful n
the way of scientific nstruction, 6212-6219, Ob e
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Chamberlain, Jokn Henry (Analysis of lus Evidence)-—continued.

Obstacle to day classes in the Midland Institute, exeeption on Saturdey, 6225-6228.
6242-6256——Difficulties 1n the way of a large attendance of middle class students at
the institute during the day, 62426256 —Very useful effect of penny lectures at the
mstitute 12 nducing attendance at the science classes, 62576260

Chance, Jumes (Analysis of his Evidence z—ls a glass and chemical manufacturer near
Birmimgham, employs about 2,500 workpeople, 6611-6614~——1s a graduate of the
Umwversity of Cambridge, having been seventh wrangler, and was previously for two years
at London Univeisity, finds his scientific knowledge wery valuable m his manufacture,
6615-6621 6702-6707—— Sufficient scientific educatton p d by the gers and
foremen 1 the several depurtments of witmess’s busmness, G622, 6623. 6637 6690———r
Employment of some foreigners by witness, doubt howeveras to foreign workmen haveng
more scientific knowledge than Enghsh workmen, 6624-6627 6708-6711.

Suggestions ‘&s to the elementary mstruction in serence destrable for the workmg classes
i primary schools, 6628-6636 6645. 6712-6714—— Introduction by witness of eome
teaching m chemistry, &e,,mto schools attached to s works, 6628-6032——Infportance
of foremen nnd manageis of works having special facilitres for hiaher scientific anstruc-
tion, 6636-6640 —-Statement as to the Mudland Insutute at Birmingham not bemg
largely taken advantage of, nor liberally supported by the manufacturers or therr
employés, 6638, 6639 6642, 6643. 6648-6652.

Expediency of schools of science for the benefit of manufacturers bemg provided bv
the manufacturers rather than by Government, 6641-6645. 6689 —— Unduly eaily age
at which the children of the middle classes m Burmingham leave school, 6645-6647——
Consideration of the facilities desnable for enabling the children of the nuddle classes i
Birmingham to complete their education 1a science, 6648-6673 ——Question considered
as to an alteration of the system of instruction at King Edward’s School at Birmingham,
objection 1o any large mtroduction of natural , 6055-6658. 6662-6671 ——Approvel
of increased fees bemng charged at the school, 6672, 6673.

Great importance attached to manufacturers beng highly and thoroughly educated,
66740688 6702-6707——Excellent oppoitumties of foremen and managers for self-
mstruction 10 scientific knowledge, 6690-6693——Circumstance of Government aid béing
zeceived by witness’s schools 1n respect of science teaching, though on principle he would
not object to the withdrawal of such aid altogether, 66946701 Facility m workmen
becoming foremen 1f they have had a sound elementary education, 6712 6714 °

Cheltenham College  Statement relative to the education of a son of witness at Cheltenham
College, and the beneficial effect of the scientific knowledge there acquired, Ripley 4048-
4052 4062-4007 4117-4122

Letter from the Rev Mr Southwood, of Cheltenham College, as to the instruction
given in the mhtay and civil depaitment of the college, 8ir C. Lanyon 6g40.

Letters from Dr. Barry, principal of the college, and from Mr, Bloxam, science
muster, explanatory of the system of scientihc instruction m the college, and of its
operation, App 476-478

CHLMISTRY

1. Generally
2. Royal College of Chemistry

1 Generally *

Chemstry, ag a science, could not be taught m primary schools, but some elementary
1deas could be conveyed on the subject, Playfuw 1176, 1177——Great want of a general
concurience among chemists as to formula, Percy 1439——Expediency of teaching
chemisiry as well as metallurgy, with rega:d to its practice, 26 1536, 1537——Sugges~
tions as to elementary teaching m chemustry s segondary schools, Muller 3406, 3407
~~—Importance of beginmna with chemistry an the teaching of science, 4bbott 3b14-3618
~——Vaiying attendance and prosress ot the students under witness 1n chemistry, Jar-
mam 4464-4469-——Great losses among bleachers, dyeis, and finishers, from the want
of mtelligent men as ch 8, Mundella 4589

Grouads for the conclusion that the existibg 1nstitutions 10 London and in the pro-
vinees, for 1strucucn i chemistry, are quite sufficient to meet the present demands of
students, Fraank/and 8079-8091. 8125, 8126, 8147-8160——Gieat 1mportance of special
science trainng of persons likely to become managers or proprietors of chemical works,

b, 8126-8133——Very little progress n tins try as regards ch 1 inventions,
foreiguers havng made more advance in this respect, 1 8128-8132 8166, 8167——
Approral of chemistiy as part of the in tr g schools for elementary thasters,

Buckmaster 8272

List of schools having day classes in Science, and showing the number of students in
orgame chemistry and in norganic chemistry, App. 430—438.
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Report, 1868—continued,

CHEMISTRV—~conunued.
2. Royal College of Chemustry

Connection between the College of Chemstry in Oxford-street and the School of
Mines, the former being the laboratory of the lutier, Recks 1195, 1196

Explanation of the course of mstruction of the students at the Royal College of
Chemistry 1n Oxford-street, aud of the techunical education after a certam potat has been
reached m the general course, Frankiand $034-8036 8044~8053 —Advantage of pupils
not comng tv the college till they are about sixteen years of age, approval, however, of
the teaching of el tary chemstry at a much earlier age, 20 80378044 Practice
as to the laboratory mstruction at the College ot Chemustry, these students al«o atiending
the lectures; want of mncreased accommodation 10 the Iaboratory, @5, 8045-8053 8168~
8172-—Statement of the destinations of the students, several students wnlended for
brewers, 16 8049 8106, 8107, -

Particulars relative to the fees charged to different classes of studentstfor the laboratory
mstyuction add for the lectures, Frankland 8054-8064——Sufficiency of & two years’
coursg for trammg 1 chemistry, 1b. 8065-8068——Regulations respecting the grant of
diplomas of proficiency, 16 8069-8076.

Small number of occasional students who attend for very short periods 1n the labora-
tory, Frankland 8077, 8078 Question of an mcrease of the tutorial staff under
witness, tb 8102-8104—— Good prospect of employment of the students fiom the
College of Chemstry, 16, 8108-8112——Very unprepared state in whach students come
to the college, 16. 8138-8141

List of students working 1n the Royal College of Chemnstry, together with thewr des~
tinations, so far as could be asce:tamed, App. 473

See also Central College of Science Colleges of Science  Laboratorues,

Circulatibn of Works of Art. Advantage n lending out specimens trom the Museum at
South Kensington, Donnelly 512-515——Beneficiel effect of the circulation of models and

other selections from South Kensington, 25. 8182, 8183.

Crry oF LoNDON SCHOOL

Main object of the school to prepare papils of the mddle class for commercial pursuits,
Abbott 3481-3485 Number of boys m the primary school, the middle school and the
highesb schiool respectively, the total number being about 650, b 3483. 3486-3491 ——
The fees are g l. a year, exclusive of books and drawwe, 5. 3492, 3493~ Practice as
to the teaching of drawing, 1f so requited by the pupils’ parents, 4. 3494~3503——Staff
of twelve class masters and eleven extra masters, about one-fourth of whom have taken
unmiversity degrees 5 3504~3508.

Infoimation relative to the revenue of the school, as denved respectively from fees and
endowments, the building, which cost over 20,000 L, bemng rent free, Abbott 3509~3523.
3601-3606——Necessity of increasing the fees from 37 to 4 L a head, but for the endow-
ment and rent free buillding, 1 3521-3523. 3706-3708——S8tatement of the salaries of
the principal masters, nadequate payment of the assistant masiers, 5. 3524-3526. 9696,

3597-

Information m counectioy with the instruction given i science, more especially
chemistiy , benefit derived by very young boys as well as by the more advancéd stu-
dents, Abbott 3527~3541. 3611-1618. 3628-3638 3667, 3668 ——Success achieved by
students of the school, 1 the tions in at South Kenswuigton, 6 3542—
3548 3673-3680———Instances of successful careers of students who have been profictent
m science, b 3548-3551. 3631, 3643-3648 Statement relative to the mstruction 1n
mathematies, and the course pursued i the teaching of anthmetic , suggestions hereon,
b, 3552-3556. 3619-3623 3687-36g0——Requirement of an entrance exammation, there
bemg also frequent 10ns subsequently, b. 35573560 3566-3571.

Excess of apphlications for admyssion, as ¢ d with the iou avail ible,
Abdbott 3561~3585 3658——Outhne of the general course of study w the primary,
middle, and upper schools, tb. 3572-3583 ——Increased cost of the upper part of the

+ school, though the fees are thé same throughout, appsoval of a certamn modification
of the fees tor the upper school, 10 3591 3094, 3596 30624-3627 Strong liking for
chemistry and scientific mstiuction by a ceriain_proporiion of the boys under witness,
question’ of increased faciities of scientfic study in the case of these, 6. 3613. 3649~
3657

Management of the school by a committee selected by the Common Council, Abdott
3658, 3659—— Establishment of the school for the sons of cilizens, 1t being now open to
all applicants, subject to « preference for freemen, . 3660-3606—-Modihcation of the
curpiénlum from time to Ume by the head master, 5. 3665, 3666. 3684—3686—— Advan-
tage 1f political econemy could be included mn the curnculum, 1h. 366g9—-3672——[nstruc~
ton given 1 buok-keeping ; doubt as to the amount of benefit thereby, 1 36813683
—_ lg.lmned extent to which any more time could be devoted to science teaching in the

middle or upper school, 1b. 3687-3693. Conl
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Report, 1868—continued

g ~

Cwil and Mechanweal Engmeers Ill-prepared state of the pupils 1n the offices of eil*
engineers, clever and enterprising pupils having, however, oppoitumties for qualifying
themselves tor the profession, Jenkin 2280—2282 Large proportion of those tramned
for avil and mechameal ‘engineers who subsequently abandon the profession, having
leained hittle or nothing, 16 2283-2285 Statement as to popils 1n civil and mecnanical
engineering n England bemg, on the whole, mote fit for useful work than pupils i the
foreign polytechuic schools, 2386-2388 2493-2497

Equal efficiency of German as of English civil engineers, as 1egaids the quality and
cost of the woiks executed, Jenkin 2389 2391-2304 2497—Su£erlor1ty of linghsh to
French enguieers, on the score of excellence and economy of works, 15 2389, 2390-——
Great 1mprovement 1if pupils were as well piepaied, 1 Encland, to enter an engineer’s
office as they are on the Continent 10 enter the polytechme schools, 26 2397 2446 246a
2493

Siatement m favour of a technical course being added to theoretical instruction m cvil
and mechanical engineering, Jenkin 2404-2409——Suggestion that a university examina-
tion, partly practical, should be passed by engineer pupils, and that on pasgng such
examination a diploma be given, b, 2409-2412. 242%—-—Propo~1uon that sotpe of the
Government engineerng appointments 1 India be hmited to men who had ieceived
methodical mstruction at such places as the umversities of Edinburgh o1 London, &
2413-2416 2419, 2420 2569 2572——Valueless character of the present competitive
examination for engmeer appointments 1a India, @b 2417-2419

Power of civil and mechanical engineers to secure efficient pupils if they would concar
m receviog those only who had recerved a certam amount of trammg, obstacle, on
account of the premiums or fees obiamed, Jenkn 2421~2425 Obstacle to the pupils
of civil and mechanical engineers attending a course of eveming Jectures, b 2446-2450
2556

See also France. ~ Mechanical Engineering.

Clapham, Calvert (Analysis of his Evidence }—Is a chemeal manufacturer at Walker-on-
the-Tyne; has been requesied 1o give ewidence on the pait of the Newcastle Chamber
of Commerce, and of the Laterary and Philosophical Soctety of Newcastle, 6941-6944
~—Estinated attendance of about 10,000 children at schools connected with large
works m the district from Tynemouth to Newcastle, very htile scientific education at
these schools, 6945-6952 Particulars relative to the conduct and operation of the
schools attached to witness’s works at Walker, system of compulsory payment by the
workmen and by the cinldren, 6953-6961. 7061~7072 7080—7092

Establishment of some science classes 10 connecuon with witness’s woiks at Walker,
the teacher bemng remuncrated by the Science and Art Department according to the
results of the exammations, very small payments thus received, 69626982 ——Great
want of increased facilities for the scientific mstruction of foremen in chemical works,
&c , mexpediency of the withholding of State aid and Government prizes fiom this
class, 6967-6972 70327044 706b-7068. 7073 7100-7103 -

Great want of science schools in the Newcastle district, 6981-6991 ——Steps taken
by the Literary and Philosophical Society at Newcastle as regards scientiic leciures,
and the formativn of science classes, G992-6999——General desire on the part of
chemical manufacturers for an extension of scientific 1nstruction, 6999——Information
relative to the operation of the laboratories attached to the chemical works on the Tyne,
as regards the pupils received in them, 70007031,

Improvement if the Sciepce and Art Department extended to hools the
system of payment on attendance jomtly with resuits, 7040-7044——Lvidence favour-
able to a compulsory rate mn aid of scientific education, workmen as well as manufac-
turers contnbating , difficulty as to the management of rate-supported schools, 7044~
7059. 7068-7070 7074-7079——Reference to the very deficient mstruction 1a science
at Durham University, 7059, 7060.

Advautage if children above thirteen years of sge could not work full time unless
they had passed an examinstion n elementary education, 7094-7099——Great unport-
ance attached to Government mnspecuon and support, as an Indispensable addition to
educational efforts of the manatuctuiers, 7104-7115——FProbability of 1ts not being
equelly feasible for small munufacturers as for faige ones, to enforce an educational rate
from their workmen, 7116-7126. .

Classics,  Advantage at the City of Loundon School of the postponement of the study of
the classics to a later period than s usual 1n other schools, Abbott 3694-3699
See also Ozford Unwersity End ts Secondary School Unwersitzes.

Cleveland Iron District. See Middlesborough Chamber of Commerce

Clfton, Professor Robert Bellamy (Analysis of lns End Y—Is Profe of Expen-
meutal Philosophy at Oxford Umversaty ; was previously professor at Owens’ Coliege,
Manchester, and took his degree at Cambndge in mathematics, 2605-2609 2632 ——

132 —1 B3 Soggestions




i4 CLA cocC
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Clifton, Professor Robert Bellamy, {Analysis of his Evidence}—continued.

Suggestions s to the different kinds of scientific mstruction desirable for labourers,
artizang, foremen, and managers, respectively, 2610-2615 2620-262g 2679-2681—~—
Conclusion as to the great want of improvement n the authmetical und muthematical
teaching 1n secondary schools, 2616-2619 2711-2716. 2744~2747. 2752-2754.

Advantage of the formation of trade schools, where, 1n addivion to general education,
technical instruction should be given in the particular trade represented by ench school,
2623~2628 2728-2735——Ilmportence of local colleges of science m the great manu-
facturing centres, 2630, 2631 2802 ——Use to be ma(i of the untversities for impartm
thoiougn screntific edacation, 8o far as the theory goes, to teachers in local schools an
eolleges, and to fucturers and gers of works; objection to techmenl instrue-
tion, 2633-2636. 2657-2671 2748, 2749 2796. 2801.

Details relative to the present system and arrangemeots of Oxford University for in-
struction in science; nature of the further facilities contemplated, concurrently with
certdmg, amendments 10 the examinations and the classical studes, 2637-2656.
27362743 nSxo—zBlG-———Enlmged facilities and accommodation bemg provided at
Ox’ord 1n connection with witness’s department, statement hereon as io the increasing
number of pupils atten@ng his lectures, 2638-2641 2698-2708

Importance of teachers, smenuﬁcally trained at the umversities, receiving in some
way or other practical or techmeal knowledge, 2658-2660 26712675 reat value
of a combination of theoretical &nd practical knowledge in all pupils betore enteimg into
business, 2676-2678 2799—2801———Expenence of witness for six years at Owens’
College in the matier of evenng classes, beneficral effect of the lectures, though the
wtudents were himited 1 number, 2682-2697——Advantage of evening classes for the
children of labourers and artizans, 2717~2727——Approval of practical or techmeal
struction 10 schools and workshops, though &t cannot be given in the umversities, 2748-
2751,

Question consmdered as to the laige number of emwent men who have passed through
Qxfurd and Cambridge, and as to the number who have taken degrees in science, with
ceference to the amcunt of discovery or vention by such men as regaids steam, ma-
chivery, &c., 2755-2778——Importance of scientific framing m the case of farmers snd
landowners, 2793-2795—— Necessity of some endowment for the payment of professors
1n local colleges of science, 2796-2798——Expediency of the professors 1n the proposed
colleges being required to bold evening as well as day classes, 2802-2805.

Advantage of some theoretical knowledge bemyg requued in all pupils entenng work-
.shops, 2805——Suggestion also for shortening the pupilage or apprenticeship in the
workshop.of those who show themselves thaioughly well prepared previously, 28052809
2817-2823 ’

Coal Trade Feeling of the coal trade m the north of England at to the importance of
mereased facillities for scientific techmeal education, Daglish 7322-7324.

See also Muning Sehools and Colleges.

Cochrane, William. ‘SAnnlyms of s Evidence }—Is a partner 1n the firm of ‘Cochrane
& Co , owners of colliertes and iron works, represents the Northern Institute of Minmg
Engmeers, 7128-7131 Want of facihties for a scientific education of foremen,
managers, &e. of collieries, 1t bemg necessary to briug such education home to the
collieries by means of travelling teachers, 7132-7134. 7153-7160——Steps taken for
the promistion of pnmary education m the colbery dstricts 1o Staffordshire and the
north of England, so that the children of those engaged 1n munes are generally suffi-
ciently advunced for recerving scienufic instruetion, 7135-7152.

With regard to the orgamsation in Cornwall for the mnstraction of the miners mn
science, wituess was not aware of 1t till recently, and considers that some similer plan
amght be adopted n the north of England, dificuity as to the colliery ownera sub-
scribing, except m providing the accommodation required, 7154-7175-——Necessity of
seicnce classes m the colhery districts around Newcastle being held in the evemng ; the
game teacbers could have day classes i the towns for the iron works, 7176-7179

Tllustration, 1n the case of a pumping engine obtaided by witness from France, of the
seccessful competition of foreign ‘manufacturers, owing o the lower wages than in Eng-
land, 7180~7188 5208, 7209 7249~7261 Equally good workmanship of the French
and UGerman engines as of Englsh engmes, 7188-7192——Opmion as to the comparative
1nfetiority of engineering tools made abroad, 7194—7196

Representaunn as to the want of insitutions, similar to the Jermyn-street School of
Munes, 1a tne chief mmng districts, 7197-7203. 7276-7293 ——Failure hitherto of pro-

owals for mmng amstraction at Durbam University,, suguestion hereon, 7204-7207——
Bllﬁcuhy 10 obtaiiin g Joremen for colherfies and 1ron works with the requistte scientfié
knowledge, 1t being very desirable that Governthent should aid employers 1 the matter,
S0 8 1o raise the standurd generally, 72107229 7243-7248.

Probabihity
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Ceehrane, Wilham  (Analysis of his Evidence)—confinued
Probability of mcieased educational efforts by parents 1f boys were not allowed to
. work 1a mines or factories below a certam age, unless they could pass an examination 1
readmg, wnting, and arthmeuie, 7230-7238 7262-7275 —Suggestion that where
parents caanot pay for the ptimary education of their ehildren, these should be educated. at
the expense of the local rates, 7264, 7265 7294——Expectation that larze fees would
readily be paid by students at colleges established by Goveinment in mming centres,
7277-7286——— Advantage of the professors at local mining colleges being required to
give scientific instruction to working men and foremen, 7290-7293

Cole, Henry, ¢ B ,and Captam Donnelly, R E. (Analysis of then Evidence )—(Mr. Cole.)
~Is Secretary of the Science and Are Department, 1 Enlargement of the former depart-
ment_of Practical Art 1to the Science and Art Department n 1853, letter from
1the Board of Trade mn explanation, 2, 3 Principle of action of the Science and
Art Depaitmert to make publie payients on behalf, almost exclusively, of the mdus-
tnial classes , that 1s, of artizans, 4~8 Brouad mterpietation placed upom ﬁl& term
“mdustnal classes,” g-13. .

Information relative to the former and presentstaff of the department at South Kensmg-
ton, 14-18 21-29 Effort made to keep the permanent staff ot the departwent as
low as possible, 18——Useful system of local mspection when the science examinations
are gomg on, 18—20——Multifarious and mportant duttes of Captain Donnelly as official
Inspector for Science, 23-26 30-33 Explanation of the ergamsation of the depart-
ment, asshowing the faciliies lor the consideration of professional questions, or questions
of general policy, accordingly as they atise, 26-40

Experimental character of the local science instruction through the department pre-
viously to 1859, no defimte system having been laid down, 41——Abohtion m 1860 of
direct payments or salaries on teachers’ certificates, approval of such abohtion m
favour of payment by results, 42. 51-56——Explanation of the system of payment by
results, as established 1n 1859 and as since modified ; careful deliberation before the adop-
tion of this system, 43-50——Increased earmngs of good masteis smce they bave been
paid on results, 55-58 ——Large earnings of the teacher at the Bustol school, the school
generally being a most efficient one, 55, 56 59, 60

(Mr Cole and Captain Donnelly ) Txplanation as to payment on results bemng alike
for all subjects, each subject bemng divided mnto grades, 61-6¢g. 362~365—— Explanation
also as to the abolition of the special examination 1n London for teachers’ eertificates;
Lioited operation of the new system, which only came mto force m February
1867, 70,71 82-95-—— Statement mn resard to the deficiency of teachers, many of
whom, after obtaming certificates and teaching for a time, leave the schouls for better
opporluninies elswhere, 71-81 g6-104

(Captain Donznelly ) Opportumty for teachersn'large towns to eain fiom 130! to
150 L a year from evemug clas-es alone, 79-81.

(Mr Cole ) Considerable mcrease 1n the payments of the masters m respect of science
teaching, under the recent Minute, 105, 106 1g91-196.

(Mr Coleand Capt Donnelly ) Immense 1ncrease 1n the number of science classes
and of students since 1859, although from time to time classes drop out of existence,
through the resignation of masters, 107-109 Conclusion that directly or mndirectly the
teaching m the science classes bears reference to mdustrial occupation, 110=112——
Information 1elative to the extent ot local action 1n Staffordshire, Yorhshire, Lancashire,
&e m the formation of science classes, 113137

(Capt. Donnelly ) Explanation relative to the navigation schools at Hull, Plvmouth,
&c , direct examination by the department of the students at Hull school, 138-142
Return (dpp 421) of the number of day science schools m each county in Eugland,
Wales, and Scotland, and 10 Ireland, in “connection™yith the Science and Ait Depart-
ment, 143

Mr. Cole’) Particulars relative to the operation of the school at Bristol, and the causes
which have rendered 1t so efficient, that 1t may be looked vpon as a model school, 144
155 172,173 -—— Consderation of the rale by which science schools do not receive any
bullding grants, whereas such grants are made n the case of art schools, 156-170——=
Conclusion as to the advantage of science schools having tramed teachers, and as to the
eapediency of increased facthties and encouragement in this respect, 172~175 184~1g0

(Cuapt. Donnelly ) Tnstances of efficient teaching 1n hools where the masters
have not been regularly trained, 174%-177.

(Mr. Cole) Opnon that most of the tranlng colleges might easily be made fit for

the tr gof teachers ; reference hereon to x recent official letter to the princi-
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Cole, Henry, ¢ B , and Captain Donnelly, R . (Analysis of therr Evidence)—continued.

gals of the traimng colleges, 178, 179. 183, 184 ——Large inciease w the amount of the
cience Vote in each year since 1865 , 191-156~——Statement explanatory of the creation
of new scholarships 1n science, of 54, 107, and 25 a year, under the Minute of Decem-
ber 1867, an annual sum of 2,000/, being allowed for tge purpose, 197-245

(M. Cole and Capt Domnelly ) Statement of the conditions of the grant of 257, a year,
as regards local contubution; prospect of these Lemng comphed with by several locali
ties, 244-257.

(Mr. Cole) Beneficial character of the changes made from time to time m the work-
ing of the Science and Art Depaitment, 248 Statement of the aid given by Govern~
ment to science instruction at the umversines ot London, Aberdeen, Glaszow, &c, such
mstruction having reference marnly to the unddle and vpper classes,258~268. 290, 291 a—m
Explanation as to 1ts bewng the policy of the Science and Ait Department to wid the
education of the artisan class manly, though inducements are also held out to the middle
and npper classes to attend the schools and to pay school fees, 266-271. 277-29g.

Pglicy of the department to encourage local effoit, and demand rather than to force
1ts 1nstitutions upon the locahties, 293 300~——Statement m explanation and defence of
the policy of teaching the bioad principles of science, 1ather than of nttempting to give
special and techuical 1nstiuction m science as apphed to paiticalar tiades, 301-328—~—

urther evidence relauve to, and m approval of, the orgamsation of the depirimeat, as
regards 1ts fauihties for obtaining an efficient consideration of all questions uf scsence or
art which may come before 1t, 329-348

Tendency, under the system: of payment in art schools, for the teacheis to prefer or
promote the wstruction of the middle clas<es rather thun of the artisan class, tiis does
not apply to science schools, 349-351 Continual edvance lor some years 1n the emo-
luments of the teachers, 352

(Mr Cole and Capt Donnelly) Obstacles to the depastment miting the number of
schools m any town, this matier 1esting entirely with the locality itself, 3453-361.

(Mr Cole) Further esplanationon the subject of building grants to science’ schuols
grants not being refused so long as there 1s some teaching m art, 366-376.

{Capt. Donnelly ) Opnion as to there bemng no necessity for a fixed annual meeting of
the council or examiners of the departinent for the consideiation of the system pur~
sued, 377-379——With regard to a more permanent engagement of the teachers, this
18 & quesfion entirely for the localities, whose servants 1hey are, 380, 381.

(Mr Cole) Better attendance at science schools, if the elementary education were
better, 382

(Capt. Donnelly ) llustiation of the proficiency attained n scientific wstraction by
many of the students at thc night schools of the department, 386, 387 392, 393

(M: Cole) Concurrence 10 the foregomg conclusion, 387——Apprehension lest the
scholarships about 1o be established by Mr. Whitworth in mechanical science will be
gaed almost entirely by the artisan classes, to the exclusion of theoretical men, 387-391.

(Capt Donnelly ) Difference between the science schools of the department and the
Ecoles des Aits et Metiers i Fiance, as regaids tiaining m manual dextenty, 394-398

Cole, Henry, c.B. (Apalysis of his Evid [S | E tion, ]—Particulars
relative to the steps bemy taken at Wakefield for the establishment of a school of
scrence and art, and of e musevm, the character of the scientific mstruction to be given
15 still under consideration, 828-831 848 —— Difficulty in diawing the line, where science
and art are divided, as 1egards mechanical drawmng, 831, 832 Necessity of art
masters bemg competent to teach geometrical drawing, whilst the majoriny take certifi-
cates to teach also mechapical drawmg, 833, 834——Regulation as to all drawmg
coming under the art division, 835 85

Statement showing the very compichensive course of instruction at Mr. Schneider’s
school, at Cieusot, n Fiance, as compared with the system at any elementary school n
this countiy, o m any art school, 835-842——Reference to a collection of Italian
peasant Jewellery, purchased for South Kensington st the Pans Exhibinon, as illustrating
the close alliance beiween art and science, 842-847 Facility given to mechames’
institates to hold cJusses 1 mechanical drawing in connection with the South Keawing-
ton Department, 850, 851~ Very backward state of mechanical drawing in this country
up to a recent period, 851.

Exceptional nstances of masteis beng certificated in both art and science, 852——
Doubt as to there being any complaints by art masters of 10:1dequate payment, as com-
pared with science masters, 853-855 {)lﬁ'erent modes of teaching m different schools
m respect of mechauical drawing, 855-859—Facility at p t for art ters to
qualfy at the May exawmination as teacl for h ! drawing, objection

to a speaific exammation 1 their case, 860-864-

Consideration
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Cole, Henry, ¢.B. (Analyss of his Evidence)—continued )

Censaderation of the relative expenditure upon science, and upon art, 1n connection
with the South Kenwungton Musenm, by 121 the larger expendituie has been for
techmical art, 865-868 Appruval of the careful policy hitherto as to expendituie upon
scientific teaching, though, subject to proper caution being taken, witness fully admits
the expediency of spending as much upou science as upon ait, 869-873 go6, goy
Establishment of the school of design at Somerset Llouse adverted to, partial failure
mmvolved, 871 g54~q56——Statement as to naval architectuie bemng the only science
directly taught st South Kensington, half the students bemg sent by the Admraity,
874-879 .

Information 1 connection with the students who have passed thiough the Jermyn-
street school since 1ts establishment, 880-884 Statement relative to the number of
students 1n Jermyn-stieet under the scholarships, 885——Increase from 200, n 1867, to
325, 1n 1868, m, the number of students teaclung science classes, 886——Vaiying average
payuent to setence teachers m different years, 887 Total of 739! pad in 1867 for
Queen’s prizes m science, 8§8——Paymnt ot 8,000/ for results 1n science m 1867, b

Staiement distinguivng the total expenditme m 1867-68, under varous hads, 1
respect of science, 888 Concluston as to the Jeimyn-street muning school beng as
* beneficral to the provimces as to London, 889-8g7. 9o8—914 Exceplion 1aken to the
union of the mming school with the ceologieal survey, 88g——Expediency of all local-
t1es being on the same fouting as regards state aid towards the establishment of schools
or colleges of seience, 8g2—go5 Opinton as to the sufficiency of one mimng college
Loudon, with several secondary muning schools in the provimnces, 894-896. 941, g42.
908-923 gge
Suggestions as to the extent to which Government aid should be afforded toward new
local sehools of science, 1t being essential that the localities should, take the inruative 1n
the matter, 898-008 945 acihties for providing techmical mstruction at Wakefield,
by devoting to the purpuse portion of the grammar school endowment, half the funds
employed 1n teaching Greek might with advantage be thus applied, goo. g31, 932
Expedienzy also of Bumingham applying to science teaching a portion of the laige
funds of its grammar school, goo—go2

‘Wise policy 1n spending moie public money on techmeal msiruction, the difficulty
bewng as to the amount and mode of Grovernment assistance 1n each locality, go2—gob
Encouragement to be given to science schoals by the proposed bmlding grant, go6
—-TImpottance of distinet day instiaction m science, 2b ——Special want of science
wstruction 10 the case of the middle and wealthier classes, goy Pressing need of
scientific knowledge 1n persons required as foremen and managers of works, goy
982, 983

Statement as to the mmport of wron girders from Belgium, &e., to this country, bemg to
some extent owing to better scientific knowledge abioad, go7 g72-981———Very com-
}:Iete character of the imnstruction m Jermyn-sireet, the operation the mstituaon bemng,

owever, no encouragement to Government to take the mitiative towards founding local
mining colleges, go8—ge3; Opmion that half the endowments of the grammai schools
throughout the country should be compulsonily applied to scientific 1nstruction,
933-937.

Importance of local exlibitions of woiks of science and art, 943, g44——Very httle
done at South Kensigton for the science of agnculture, g46-948———-Probable facilities
at the Queen’s colleges, n Ireland, for giving ceitificates to science teachers, 950, g5t
~—Belief as to the beneficial operation of the naval school at South Kensington, gse,
953~——Doubt as to an extended sysiem of schools of science being' taken advantage of
by the muddle clegses almost exclusively, and not by the artizan class as well,
g6r-g71.

Superfority still mamtamed by the machinery of Uns country, though on account of
more scientihic knowledge abroad, and the gieater cheapness of labour, there 1s a risk of
our losing cettawn trades through the competinon of France, Belgum, e, 973 -yg1——
Convenience of evenming classes 1n science for the mstruction of foremen and managers,
though not capable of accomplishing all that 18 reqmired, 993, 994.

Cole, My, Memorandum, by Mr. Cole, on the question of combining the School of Mines,
the College of Chemstry, and the School of Naval Architecture, mto a Metropohtan
College of Science, Donnelly’s Ev. p 3g2. )

Suggestions by Mr. Cole, dated 28th November 1867, on the subjects, respectively, of
primary or elementary education, of secondary or technical mstruction, of public hbraries
und musenms, and of the general principles of admimstration, App 459-461.

v

COLLEGES OF SCIENCE*

Approval of science colleges, suppdrted by Government, in London, Dubhn, and
Edwnburgh, it being desirable to have further colleges, supported paitly by Government
and partly by the localities 1 the centres of wdustry, Donnelly 432439 453-459.

4391 C 485-445
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COLLEGES OF SCI1ENCE-—conunued.

486-495. 558~576—Propobed establishment of lacu} exhilutions or acholarships fur the
arsan class, 1n tion with colleges, Donnelly 437. 441~444- 572 576 ~mmm
Postponement, by the Education Depurtment, pending the present commitiee, of the
question of aid to ceniral colleges, b, 677-680-—— Doubt as to tge expediency of requnng
prolessors attached to central colleges to hold mght classes, or give leciures, 88 a condition
of puyment from the state, b, 681-683

Espediency of local effort being enconraged by Government aid in the establishment
of colleges of science, Carpenter 2077~2082 2197-2199; Sales 5064, 5065, Watts 5169,
Roscoe 5684-5691, Platt 58445849 5851-5861, Wright 6870-6873. 6904-6ge7 6g13~
6915, 6928, 6g2g——— Disapproval of schools or cofleges 11 which there are separate or dis-
tinct departments for classes, mathemarics, and science, Jenkin 2584-2591———Suggestion
that evening lectures, by eminent men, for the better cluss of artizans, be a condition of
the endowment of science colleges, th 2563 ——Importance of local solleges of science
1 the great manufactuiing centres, Jenkn 2601, Clifton 2630. 2631, 2801,

Considerable difficulties 1 the estabhishment of céileges of science 1n the centres of
mdustiy, Miller 3444. 3465-3468 —— Necessity of endowments, or such colleges would
mot pay thew wav, Muller 3444, Roscoe 5550, §684~5691. 5732-5736. 5745, 5746,
Platt 5812, 5813. 5843, 5844.

Supgested esiablishment of central schools of science m Leeds, Manchester, Birmmg-
ham, and South Wales, 10 be supported partly by fees, by local rates, and by Govern-
ment, Kuson 4923-4927 4934, 4935 4945-4951. 4968-4981———Question considered as
to the cost of a student’s education 1 a college of scrence, tb 5692-5698 - — Objection
to many colleges of science, 1t being better to have a few colleges of a first class character
in the centres of industry, tb 5699, 5700~——Several existing mstitutions which might
be made to serve the required purpose, 16 5700-5703——Approval of a condition that
evening lectures must be given te working men wh any profe hip 1s endowed
by Goveinment, 25 5743, 5744

Expediency of schools of science, 1n England, being established by Guvernment m the
chiet centres of manofacture, Platt 58:11 5832 5857-5860, Fueld 6797, 6798—
Approval of a few more such colleges as Oweun’s Colleges, and of state aid to such
colleges m support ot local mamntenance, Bumney 6o32. 6035-6038 6046-6048 Boge,
6093~—Suggestions for the formaton of schocls, or colleges of science, m manufactur-
mg towns, for adults, where the teaching of natural science should be of a general and
advanced character, .Lloyd 6814~6817 6831~6839 — Importance attached to Govern-
ment supervision of the proposed local colleges or schuols of science, Government aid
bemng also given, b 6818-6820. 6822-6830. 6840-6843. 6845~—Claim of Birmmng-
ham, and other locahties, to aid from the State 1n the matter of science colleges, Wright
6870-6873, 6904 et seq. B

Estimate, by Professor Roscoe, of the annual cost of mamtaiming a first-class science
college for 200 students, Sy C Lanyon 6939, 6940.

Advantage of the professors, at local mning colleges, bemg required to give scientific
mstruction to working men and foremen, Cockrane 7290~7293.

Views of the Committee of Couneil relative to the formation of a few local colleges of
science, on the model of the Dublm College of Science ; contemplated aid by the
locahues and the Government respectively, Donnelly 7872-7882. 7g06-7910.

Witness explamms the views of the Education Department upon the subject of a
central umiversity and local colleges of science, Lord B. Montague 7918 ot s¢g ——The
amount of Government ad towards each local college was io be a matter of negotiation
with the localuy, the estimated cost to the State being 25,0001 a year for ten years,
mcluding the ecntral and Jocal institutions, b, 7924-7931.

Inexpediency of new colleges of and chemistry with plete staffe of pro-
fessors, belief that they couid net be made self~supporting, as, 1 orden to be efficient,
they would be very expensive institutions, Frankland 8089 80g92-8098 8147-8160

Conclusion of the Commuttee that superior colleges of * , and schools for special
scientific mstruction requiring costly bwldings and laboratorres, eaonot be supported by
fees alune, without aid trom the State, or from the localities, or from endowments, or
other benefactions, Rep. x——Such colleges and special schools are most kikely to be
successful 1f establi-hed 1n centres of industry, b .

See plso Burmingham, 7, Central College of Science. ~ Dublin (College of Seience).

Government Grants.  Jermyn Street Instututwon,  Mining Schols and Colleges.
Owens’ College FProfessors.

Colheries  See Mining Schools and Colleges.

Compulsory Education. Facihty under the Induatnal Schools Act, and the poor law for
compelling the education of & vast number of ehildren who do not attend sehool at all,

Lingen 715, 7\16. 779, 780——Expediency of makisg pnmary education co:}x;lp:lnz?lg
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£
Mundells 4614 4716, 4717. 4737—— Opinion as to the necessity of rate-sepported
pnmaly schools, and of compulsory attendance, Watts 5138, 5139 5210-5215. 5237
~—— Want of tompulsory regulations on the subject of prumary education, Platt 5790
5797——Belief that the compulsory system 1s necessary in order to bring education
howse to the people 1 such places as Manchester, Rumney 5877-5880.

Great want of primary educafion of the working classes i1 Burmingham, 8c , witness,
m fact, 18 favourable to compulsory attendance at primary schools, Autken 6326-6334.
6373-6375 Approval of cémpulsory attendance at primary schools, and of elementary
teaching 1 science, Bragg 6408-6411—— Anomaly of compulsory attendance at schools
when the schools are not free, Hibbs 6606,

Evidence favoutable to a compulsory rate i aid of scientific education, workmen as
well ag manufacturers contnbutiny , diffieulty as to the management of rate-supported
schools, Clapkam 70447059 7068-7070. 7074-7079— Probabihity of 1ts not bemng
equally feasible for swall manufcturers, as for large ones, to enforce an educational rate
from their workmen, tb 7116~7126——Excellent attendance formeily at a ceitam scoool
of Earl Vane’s, where each workman paid a weekly fee, whether he had chudren or not;
falling off 1n the attendance on the aboliuon df the compulsory payment, Daglish 7312
7316 73867388

Coomber, Thomas. (Analyams of lns Evidence.)—Has been master of the Bristol Trade
Schoal for eleven yeais, had previous training in the Cheltenham Normal School and at
Jermyn Street, 3798-3806 3816-3819 Mention of some masters tramed 1n Jermyn
Street, witness being the enly one ndw engaged as science teacher, 3807-3813——Suadry
.particulars relative to the Bristol Trade School, the number and class of pupils, the fees
end other means of support, and the system of instruction, 3820 ef seg 3921-3948.

‘Statement showing that but ‘for extianeous aid the school would not be self-supporting,
3836-3855 3921-393¢4——System of enabhing subscmbers to nominate boys, the
amount of the subscription being set off against the school fees, these being 37 a year
3841, 9842 {mportance of eombimng day schools and evening classes i the same
building , excellent effect of this plan ut Bristol, 3856-3858 5954, 3955 3957 3959

Reluctance of pupils to prepate themselves m the more difficult subjects, discourage-
qent also to masteis to take up these through the payment on results being the same
all cases, 3858-3863 Amended system of examination desirable wuh reference to
theoietical mechanics, 38593861 3864~3869 3876-3879——Advantage of the practical
charactcr of the examnation papers of Professor Tyndull n physics, 3870 3876-38y9
~—Importance of facilities at lge Bristol school 10 regard to the use ot 100ls, 3870-3872
~——Very hittle use of museums 1n connection with trade’schools, 3873-3875

Infoimation relative to the nuniug school at Bustol, difficulty through the want of
some extranecus aid or employment for the master, 3880-3884——Pronpect of success
of & mimng school 1f established at Merthyr Tydwl, 3885, 3886——importance of
seconday science schools 1 the centres of industry, 3887 ——Suggestions relauve to the
provision and training of teachers for secondary schools of science, 3888-~3895.

Want of a physical laboratory in Jermyn Street, and also of mstruction 1n mathema-
ties, 3899, 3900 Reference to the Dublin College of Science as a model school for
teachers, 38g1~3893 Qlijection to a constant successton of student teacheis mn trade
sebools or normal echools, 3895, 3896 Non-objection to the recent Minute allowing
payment on results to teachers who have passed merely the May examination, 3897-38g99
——Advantage of the 10/ scholmships In science 1 connection with the Science and
Art Department, they are of little use, however, as regards elementary schools,
3900-3g902.

Expediency of modifying the system of payoient upon iesults- 10 the case of science
teaching, thatis, by some payment for work independent of results, 3903-3905——Undue
amount of mathematical knowledge required by the examination papers of Mr Cowie’,
unprovement through the appomntment of Mr Anderson n lieu of Mr ‘Cowre, 3904-3920.

Attendance of about 140 students at the evening science classes of the Bristol school,
nearly ull of whom are of the artizan class, 3942-3948——Excellent effect of witness’s
teaching n quahfying persons for chemical appomtments at Bristol, 3949-3953——
Advantage of taking the Buistol school as a model 1n founding a science or trade school
at Birmingham and sumlar towns, 3954-3959

Cornwall (Miming School, §c )—Details explanatory of the constitution and operation of
the mimng school, or Miners’ Association of Cornwall, check to the beneficial effects of
the Assouation, owmg to the falling off 1n the funds, Hunt 1826. 1829-1845. 1856.
1875-1877. 1893, 1894 1897-1903 1gog-1914—— Injuricus effect upon the health of

rnish miners through the severe labour 1 ascending and descending the mines, and
through the character of their food, t» 1868-1870 1874——Great emigration from
Corawall during the lust two years, 15 1875-1877. 1904-1906. 1908.

Beneficial operation of the mimng school adverted to by the Commuttee, Rep. tv.

432—I, o ' Creusot.
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Creusot (France).—Statement showing the very comprehensive course of 1nstruction at Mre
Schneider’s school at Creusot, as campared with the system at any elementary school 1n
this couniry, or 1n any art school, Cole 835-842.

Cromwell, the Rev Jokn G., m o (Auvalysis of his Evidence )—Is principal of St. Mark's
College at Chelsea, was formerly piincipil of the Duiham Traming College, 3960-398a
———Discomagement to superior scientine teaching 1n the trainmg colleges since the
w;}bdrawé'l of the Government grant of 100! a year for efhcient trammng in physical
science, 3963-3970. 3985, 3g86——Suggestions as to the elementary teaching 10 science
desirable in the case of primary schools, 3971-3980. 4006-4010.

Facilities at St Mark’s College for the scientific iaming of teachers, and for the stady
of chennstry, physical geoaraphy, 8.c , suggestions on this subject, 3981-~3984. 3987-
3994 4001-4005——Very sumilar course of Instruction at the Battersea College aud at
St. Mark’s, 3905-4000—— Advantage of a supply of tramed teschers for impaitin
science 1 middle class schools, 4001~4005-—— Doubt as to the necessity of & specia
normal school of science, the existing schools being adequate 1f the course of training be
modified, 40024005

Approval of the teaching of geometrical and mechanical drawing i primary schools,
4007~4ut0— Impoitance of teachers n elementary schools being able to impart
scentfic knowledge, 4011-4014-—— Success of an experiment at St Mark’s for giving
scientific 1struction to children above the artizan class, 4015-401——Advantage of the
teaching of physical science and mathewmatics 1 all mddle class schools, 4018 -4022.

Cunnengham, John William, and Dr. William Allen Miller. (Analysie of their Evidence )
~(Mr. Cunmngham) g secretary of King’s College, London, 3182, 3183——Foundation
of the College 1n 1829, the money baving been rwsed partly by shares and partly by
donations, and the land o1 site having been given by Government; value of this land
adveited to, 3184-3197 3346, 3347~ Expendituie ol 130,000/ on the buildings,
meluding the laboratories, museums, &c, 3198-3204 Total of about 500 students 1
the departments of the college, there being sbout 650 1n the cvening classes, and about
375 1 the school, 3205-3208,

Number of students of the applied sciences 1n the school, and character of the seiennfic
preparation, 3109-3212 3222-3227. 3237-3240——Reception into the college of boys
from schools generally as weli as from the college school, an entrance examination being
requued, 3213-3220 ——Total of 24 a year as the fees tn the school, includmg books,
&e , 3221-3228 ~—Small nuwbet of boarders mn the school or college, the accommoda~
tion being hmited, 3229-3231. 3324, 3325 Contiol 1 the case of some young men
from the provinces, who live 1n a hostel attached to the college, 3232-3235 ~— Outline
of the instiuction 1 thecollege in the department of applied sciences, 3236. ,

(Mr Cunmngham and Dr. lelcr? Particulars 1 connection with the students 1 the
applied suence department o! the college, their class 1n lite, and the different studies pur~
sued by them, 3241-3246 3330-3343 Details relative to the workshop mstruction m
the college, conclusion as toits very beneficial operation, 3246-3267 3336-3338. 3364~
3379 3380-3400 — (Mr Cumrangham ) Large attendance of clerks from engineers
and architects’ offices at the evenmy classes n apphed science, suljects taught 1n these
classes, 3268-3271 3290, 3297 3333-3335 3386-3389

(Dr. Muller ) Statement explanatory of the system of day and evening 1nstruction 1n
chemistry by means of the laboratory and of lectures, number of students under such
mstruction, 3272-3285: Practice as to the examinations 1n applied science, and as to
the certificates given for proficiency, 3286-32g90 Very few students from the apphed
science department who go to the umiversifies, 3291-3293——Frequent instances of
students from the evening classes passing the matriculat on exammation at London
Umiversity, 3293-3296

(Mr Cunmngham) Enbenced costof a cential college of science if the professors be
attached to 1t escl ly, 32g8,8209-——Doubt as to many of the students at King’s
College having been instructed 1 schools connected with the Science and Art Depart~
ment, 3300~3302—— Nature of the imstruction at King’s College 1 drawing, 3303-3308

System of nstiuction 12 hameal and machine constraction, 3300-3314——(Dr.
Miller ) Explanation of the amount of teaching in chemical processes, 3315-3319
(Mr. Cunmingham’) Small ber of students who for the whole course of

three years, 3320, 3321 Certificates can be taken at the end of the second year,
3322, 3323 Large mcrease of studeats mn the apphed science department ; want of
accommodation for a larger number, 3326, 3327. 3331, 3332~—(Dr. Miller.) Bteady
merease of students in the ch | department, 3328-3330.

(M. Cunmngham ) Particulars relattve to the fees in differept departments, and the
revepue generally of the college and echool, conclusion as fo the applied science depart~
ment being self-supporung, 3344, 3345 3354-3363. 3445-3457——Management of the
college by a council elected by the shareholders and d , 3348, 3349——Facilitres ::
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Cunmngham, John Wiltam, and Dr Wilham Allen Meller. (Analysis, &c.y—contmued
to the admission of students to the college and school, 3353-3353——Regulations as to
puptls 1n the school availing themselves of the workshop, 3380-3385

(Dr DMhaller) Suggestions o5 to thecienufic culture desirable 1 secondary schools,
&c, preparatory to advanced teaching and technical trammg m colleges, proposed
elementary mstiuction in mathematics, physics, and chemistry, 3401-3416 3419-3422
3406, 3467-—Lxpected sufficiency of supply of science teachers, through the traming
colleges and universities, 3417 3425, 3426 3428-3432——(Mr Cumungham’) The
college 18 now entirely self-supporting, 341

(Dr Mhller y Special course of instruction 1n the college for students mtended for par-
ticular pursuits, 3421, 3422—— Doubt as to its being feasible to teach science to cluldren
m ptunary schools, 3427 3470, 3471 ——Satisfactory teaching m chemistry of the senlor
boys 1 Kmng’s College school, 3433-3436——Increase of science teaching m the

" elassical school at the college, 3437-3439—— Obstacles to technical mstruction in con-
nection with the course at Oxford and Cambridge, 3441-3443

Considerable difficulties mm the establishment of colleges of science in, the centres of
industry, 3444 3465-3468 Necessity of endowments, or such colleges would not pay
thewr way, 3444 —— Important advantage of the establishment of schools and colleges 1a

. connection with each other, as at King’s College, 3458-3464

D.

Daghsh, Jokn  (Analysis of s Evidence )—Is mining engineer of Earl Vane’s colheres,
and 18 manager of the Londondery colheres , has under lus charge a very large number
of workmen and foremen, 7295-730! Establishment of severah schools by Earl Vane,
fees being requued from the children attending, and the average attendance being very
good, 7302-7312 7373-7378——Excellent attendance formerly at a certamn school,
where each workman paid a weekly fee, whether he had childien to attend the school or
not ; falling off 1n the attendance on the abolution of the compulsory payment, 7312-7316.
7386-7388

Feeling of the coal trade mn the north of England as to the mmportance of increased
faciities for scientific techmeal edueation, 73322-7324 Tendency to increased safety
m the working of mines if the foremen had sciennfic training, 7325 7389, 7390
Sufficiency of the primary education of thosg selected for foremen as a basis of scientific
mstruction, 7326-7335. 7360-7371 7379-7385- _

Expediency of the mining distiiets m the north bemng better nformed as to the aid
recervable through the Science and Art Department, 1t being mportant that the depart-
meut should oiganise local science schools, and should mamtan nspection over them,
7336-7351 7401, 7402—Necessity of itinerary teaching, i order to reach the mnng
population, 7339 7400.

Corsideration of the question of establishing a mining eollege i Newcastle; relative
advantages and disadvantages as compared with a college m Lendon, as1n Jermyn-street,
7352-7368—-—Objection to Durham as the place for 2 mining college, 7358 —Advan-
tage of the managers of mines being educated in collegiate schools of science, 7371, 7372
—— Conaiderable difficulty 1 carrying out evening classes in connection with the day-
schools at Earl Vane's collieries, ¥391~7400——Doubt as to the expediency of making
it compulsory for ovetmen or foremen of wines to pass an examination, 7403, 7404

Day Schools of Seience Importance of distinet day mstruction 1 science, Cole go6——
bsstacle to the atiendance of the artizan class at day schools of science, Tselin 1383~
1335
Return of the number of day science schools in each county of England, Wales,
Scotland and Ireland, m connection with the Sciencg and Art Department, App 421-
425
Return of schools m England, m Scotland, and in Ireland, having day classes 1n
science, together with the number of students mn each branch of science, App 436-438.

Dockyard Schools. Establishment of o naval school at each dockyard, Woolley 3109, 3110
—Limutation of the dockyard schools 10 dockyard studéuts ; approval of arrangements
for admitting private students, Reed 31743175 3181 Tustance of students or appren-~
tices leaving the Government service after passing through the dockyard schools ; check
apphed on this score at the South Kensmgton School, tb” 3177-3180

Dolerty, J J. Letter from Mr. Doherty, teacher at the model schools at Batheboro,
Cavan, showing the excellent eflect of the esammations m science, under the South
Kensington Department, Zyndall 2250.,

432—1L c3 Donnelly,
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Donnelly, Captain, R.E. (Analysis of lis Evidence.)}—{Second Examiwation.]—Enumera-
tion of the subjects fowards mstruction 1 which aid s given by the Science and Art
Department, total numbel of students in each subject, 399 Nyetessary formation of
-2 local commuttee of management, 1n order to connect anyschool with the department, 3.
~—Conditions required on the part of traming colleges desirous of aid from the depart=
aent towards scientific 1nstructian, 400, 401-——Fout separate heads under which aid 18
;given to scientific teaching, 401 .

Lamstation of the payments on results to the case of artizans or persons whose income
18 less than 1ool a year, the payments varying from 17 10 §1 per student, 40N e
Establishment 9f six 10yal exhibititions of 5ol each, tenable for three years, system of
competition for these exhibitionsy 401 403~405——Statistics of the progress ot science
schools since 1866, 401 ——Practice of holding the examinations in May, on the same
mght, i each subject all over the kingdom, 16 ——Fauctlities to the public generally to
be exsmned wherever there 1s & committee of five persons to look after the examination,
401~403 ‘

Explanation as to the conditions under which 1t has been recently submitted to the
“Ireasury by the Department tu give bullding grants to science schools, 406409, 673~
678 ——Recent arrangement by which science teachers 1n provincial schools, as well as
art teachers, are allowed to come to London for a time for purposes of study and
improvement, and ere paid a certain sum on each occasum, 410-115——Statement
showing the advantage of the system of the departwent 1n 1ts ready adaptativn to all
kinds of schools and mstitutions throughout the country, 416-420———Approval of
payment on results 1n respect of classes established for only a year or so, 416 649-654
——Faeility to schools m connection with works to recerve aid fiom the department, 416.

Reference to the report of the Fiench com on technical mstruction appointed
in 1863, as showng that the recommendations arfwed at are 11 conformity with the
-principles of action of the Science and Art Department, 421—25——Grounds for objecting
to the special traimng of science teachers by Government, though every facility should be

ven to tenchers to learn science, and to hold science clusses, 426-431 476~484———
.Epproval of science colleges supported by Government 1a London, Dublin, and Ediuburgh,
‘1t bemg desirable to have further colleges, supported partly by the Government and
partly by locahties, 1n the centres of mdustry, 432-439 453-450 485~495. 558-576

Recommendation by a commuttee of the British Association, that scientific 1struction
in public schools should begin in botany, and that physics be the next subject, 40—
“Care taken m the science schools to make the subjects of examination of equal difficalty,
i —-—Grounds for contending that the middle and upper classes should pay fees for
ther mstruction 1n science schools and calleges , advantage 1n such case of their having
facihities for nstruction, 441451 460. 4674714 496-503. 538-570——Approval of
‘the middle classes being allowed to compete tor scholarships, 461—463.

Successful operation of the mght seience clasees 1a the elementary schools, 464——-—
Circumstanees connected with the abolition of :a prof hip of technology estanhished
at Edinburgh, 472-475——Lated usefulness of study at the Jermyn-street Institution
1n the case of young wen prepanng for ihe umversities, 480484. 558, 559 -—Doubt as
to any better teaching of the artizan class 1o scieace 1f the mddle class were excluded
from such teaching, 496—503. 538-——Concurrence in the view that the scitntific instruc~
110n should mot be dogmatical, 504.

Advantage of asystem of lectures m provincial towns, hike the course of lectures n
Jermyn-tireet, 505, 506——=Suficient facilities aow given for qualifying as teathers by
means of dertificates, 507, 508-——Several istances of pupils at the evening classes
b g teachers, there being, however, no system of apprenticed pupils in science,
509-511———Advantage 1n lending out specimens from the museuw at South Keneington,
512-515——A1d by the departmeut 1 the pablication and distribution of scientific books,
515

Necessity' of techmical instruciion of the working classes being given throngh the
medium of evening classes and“secondary schools, §16——Statement 10 explanation of
the 5/ scholarchips established under the new Miaute, .517~520. 528-531 Great

of mechanies’ mstitutes 1 connection wish the bolding of evening classes,
§31-527.——Varyng ber of l tings of g ¢l m , the
mammum pumber of lessons enutllng to payment being 25, 532540,

Approval given by many of the teachers of hools to the system of payment
by results, 541, s42——Concerted action hetween an associauon of teachers and the
. department, the latter having adopted many suggestions made by the teachers, 543~

47— Explanation as to the much larger ber of hools and students in
Lancashire than m Yorkshire, 548-557 620, 621

Conclusion as to the expediency of State aid to sciennfic instruction, 560-576. 597

599——Wont experienced by facturers m I ire, &c. on the subject of
f an gers, so that foreigners are often employed, grounds for this
conclusion considered, 563-566. 585-596-~—Regulation now 1 force by which elam;n-
y
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Donnelly, Captaorn, R E. {Analysis of s Evidence)—continyed,

tary teachers holding science certificates may bold science classes, 576-581——Advenced
age of many of the artizans n science classes, 582-584.

Furiher reference to the report of the French Commission of 1863 on technical educa-
tion , witness 15 not aware of any subsequent report baving led to the estabhishment. of
a wraming college at Cluny, 600-6o7 Concuirence 1n the views of Mr Cole m favour
of colleges where persons might fit themselves for science teachers, the State, howover,
not being answerable for the cost of teaching and traming, 608-615 668—672——Extent

to which the existing tramning colleges are applying themselves to saientific mstruction. of
student teachers, 616-619

Objection to any attempt to force the establishment of seience schools on any locality,
though possibly some increase of central imspection may be desirable, 622—631——
Earnings of teachers further adverted to with reference to the difficulty of the different
subjects of examnation, 632-638—— Approval of successful science teachers in elemen-
tary schools as the best teactiers for appointment to secondary schools, 639-642.

Causes of the imited success hitherto attending the teaching operations of the Jermyn-
street msntution, suggestion for renderng, the mdustral 1nstruction more general, 643
648—~—Suspension of a mming school at Briswl, its temporary operation bemg, how-
ever, better than 1f 1t had not been established at all, 655-661-—~—Doubt as to the ex-
pediency of mcreasing the earnings of the teachers, so as to make them mdependent of
other employment, 662-665——Great advance in the number of scienee schovls and of
pupils simce 1860, teachers bemng readily forthcoming, 665, 666

Postponement by the Department, pending the present Committee, of the question ot
aid to central colleges, 677-680 Doubt as to the expediency of requiring professors
attached to central colleges to hold muht classes or give lectures, as a condition of pay-
ment from the Stale, 681-683——Spiead of science schools i Ireland adverted to n
connection with the scientific lectures formerly given m the provinces, 684-689——Ad-
vantage of science teachers dividing their students mto two classes, withi reference to age,
and teaching them separately, 6go-6g2.

[Third Examination,] Statement to the effect that the French law of 2ist June
1865 has refereuce to the subject of commercial schools, and does not touch the question
of technical instruction as dealt with by the Commission of 1863, 995, g9

[Fourth Exammation ] Submifs eertam letters and papers recaived from the College
of Science 1 Dublin, 6607—— Sanction by the Tieasury of the proposed buldmg-grant
to seience schools, 6608, 660g—— Jomt letter from the professors . the Dubhn College
of Science in defence of the sepmation of the executive fiom the educational department,
and 1n approval of theaction genesally of the secretary, 6610,

[Fifth Examiation,] Witness delivers m, and glves sund1y explanations upon, a
memorandum by Mr Cole, on combmng the Royal School of Mines, the Royal College
of Chemstry, and 1he Royal School of Naval Arclutecture, into a metropolitar college
of suience, 786e. 7883-78gy 7898-7017

Statement of the views of the Commitiee of Cooncil on the question of a central
college of science , draft Minute prepared by the Board adverted to hereon, 7861-7871.
7685-7891~——Inaccuracy m Dr. Carpenter’s evidence on the subject of degrees n
mung in the University of London, 7868, 7869—— Views of the Committee of Council
relative to the formation of a few local colleges of science, on the model of the Dubhn
College of Science, contemplated aid by the localities and the Government respectively
7872-7882, 7906-7910.

Explanation m connection with the Minute passed by the Board upon the stbjeet of
building grants for schools of science, and' the conditions of such grants, 7892-78g7=—
Grounds for concluding that the proposed central college would be appreciated m
London and throughout the country, althongh the mynig interest has shown buta very
hmited appreciation of the Jermyn-street msfitution, y910-7916 Doubt as to the
expediency of a chair of agriculture 1n the proposed central college, 7916, 7917.

[Sixth Examination ] Tmpetus to be given to the forn.ation of a school of mmes i
the Newcastle Wistrict by means of visits and explanations by the orgamsing master of
the Science and Art Department ; facilities offered by the department n this respect,
8180, 8181—~—Beueficial effect of the circulation of models and other selections from
South Kensington, 8182, 8183

For Furst Examination, see Cole, Henry, and Captéin Donnelly.

Donnelly, Captain. Memorandum prepared by Ceptain Dornelly, dated 12 November
1867, contaming sundiy suggestions on the subject of enlarging the system of State axd
to scientific schools, App. 447-449. .

432-—‘. cg . Drawing.
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Drawwmng, Payment by the Science and Art Department in respect of drawing in elemens
tary schools ; doubt as to mechanical or geometrical drawing being much taught, Lingen
697 789-795——Difficulty n defining where science and art are divided as reyards
mechunical drawing, Cole 831, 832 Necessity of art masters being competent to teach
geometrical drawing, whilst the majority take ceruficates to teach als» mechanical
grawssngs, 1b. 833, 834——Regulation s to all drawing coming under the urt division, 1h,

35 850.

Very backward state of mechanical drawing n this country up to 4 recent peiod, Cole
851—~———Difterent modes of teaching m different schools 10 respect of mechanical draw-
my, 15, 855-859-——Facility at present for art masters to qualify at the May examinauon
as teachers for hanical diasing, objection to a specific examination in their
case, i, 860-864—-—Advantage of mechanical drawmg and descriptive geometry ag
taught in the schools, deficiency generally m the matter of practical geometry, IZelm
1411,1412,

Large 1ncrease of artizon students expected to come under instroction 1n geometrical
and mecharacal drawing, 1t greater faciities were afforded, important advantages of
such nstruction, Stopford 4386—4399 ——Conclusion that an art master who has tuken
the mechamcal certificate is pertectly competent to wnstruct classes in geometrical and
mechamecal drawing under the science division, and could readily qualify asscience master,
decided advantage 1 his doing so, 1b 4400-4426: Advantage ot elementary insti uc~
tion 1 geometnical drawing 1n pumary schools, b, 4432 ——Early age at whicli children
may begin to Jearn mechanical drawing, 1b 4434, 4435 ‘

Statement as to the mechanical and geometrical drawing taught in ait schools not being
equal to that taught 1n science schools, and as to the expediency of such teiching bemng
confined to science classes, and being kept distinet from the ordinary teaching 1n art
schools, Iselin 5304-5400. 5430-5450. '

Recommendation by the C ttee, that el tary wstruction m drawmg be given 1n
primary schools, Rep. 1 See also Elementary Education.

DuBLiN (COLLEGE OF SCIENCE):

Statement as to the College of Science not bemg yet fanly in operation, this being its
first session, Sur B Kane 2836, 2837 —— Careful consideration by the Royal Commission,
of which witness was a member, of the scheme of study to be pursued 1 the College of
Seience, formation of the scheme upon the model of the Ecole Centrale des Arts et
Manufactures in Paris, 15, 2838-2841. 2854——Anangement that four diplomas shonld
be given, one in practical mechunics and gngimeermg, one m chemistry and chemical mana-
factures, one 1 miung aud metallurgy, and one m aguculture, 3b 283y,

Belief that the establishment of the College of Science, 1n Dublin, 15 not  advance
of public opinion, and that 1t will, 2 a short time, be fully appreciated, Sir R. Kane
28452848 2850—— Statement as to the withdrawal of the popular element of scientific
mstruction at the college, and as to the hmitation of the scope of the museam , grounds
for complamt 1n the matter, B, 2848, 2849 2890-2915. 2047-2951-——Importance
attached 10 the mdustrial museum of the coliege, 15, 2848, 2849 2914 2049, 2950——
Excellent staff of professors attached to the callege, there being, huwever, two or three
chairs not yet ﬁlleg up, zb. 28512853

Modifications required 1 adapting to particular locahties m England the scheme of m-
struction pursued m the Dublin College of Science, Sir R. Kane2854~2856 Question
considered as to the sttidents who came to the College in Dublin, bemng provided with a
sufficrent amount of preliminary scientific knowledge , advantage hereon of cerfain exhi-
bitions and scholarships founded by the Science and Art Department, 5 2862-2871.
2y74-2078——Doubt at present whether civil engineermg 15 to be one of the studies sn the
college, 2b. 2877 Explanation 1n connection with the fees of the students, 15 2898.
2g05——Obstacle to the professurs at the college undertaking a course of evening lec~
tures to artizams, 5. 2006, 2907."2971~2973

Representation as to the teachmg body of the college being too much subordinated
to the admimistration or action of the secrefary, expediency of the Committee taking
evidence on this subject direct from the professorial staff, Sir B Kane 2980-2992

Reference to the Dubhn College of Science as a model school for teachers, Coomd
3891-3893. .

Jomt letter from the professors in the Dublin College of Science 1n defence of the sepa~
ration of the executive from the educational department, and 1 approval of the action
generally of the Secretary, Donnelly 6610.

A t of the Estimates for the College of Science for 1867-68,and 1868-69, dpp
427
Last of Royal Exhibittons in 1805, 1866, aid 1867, to the Museam of Irig In fustry

nd the Royal College of Science, App 463
* v ® " CFP Explanation
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Dubbn {Royal Dubhn Society) Lxplanation of the system of lectures and scientific i~
struction 1 operation m Dublin, through means of the Royal Dublin Society, and subse~
quently of another mstitution, pieviously to the establishment of the College of Science,
Swr R Kawe 2830-2835.

Amount of expenditure or of estimates m each year, since 1858, in respect of the Royal
Dublin Society, 4pp. 427.

Dulurch College Comment upon the ¢ to teach at Dulwich College, Buck-
master 8275,

Durham (Mining ICnZlege). Objection to Durham as the place for a ming college, Dughsh
7358.

Durkam Umversity, Obstacle to a course of mstruction at Dutham University 1n the applied
sciences, Playfair 1029—— Reference to the very dehcient mstruction in science at Dur-
bam Unversily, Clipham 7059, 7060——Failure hitherto of pyoposals for mmning nstruc-
tion at Durham University , suggestions hereon, Coclrane 7204~7209

Dyeing Trade. Evidence as to the pressmg want of scentific tramng of foremen and
man igers 1n the dyemg trade, and as to the growing foreign competition 1n the trade,
Ripley 4037 et seq. mmense waste 1a dyeing establishments, through the want of
scientific knowledge, 15 4047. 4131-4133 4198. 4225— Failure of attempts by witness
to introduce scientific persons 1to his establishment, b 4047, 4048. 4243, 4244—— Com-
parative position of Enghsh and foreign manufactures with respect to dyeing, farther ad-
verted to, superiornity, at present, of this country, 1b, 4126-4142 4175 ef seq Dissent
from 1he wiew that the process of dyeing of mxed goods originated 1n Lancashire mstead
of at Biadford, 15, 4177-4181 rospect of Russian competition in dyed goods, ib,
4182-4185——Increased requirement of scientific knowledge in foremen, owing to the
increased complication and difficulty of the piocess of dyeing, as extended to varous
mixed goods, 15, 42174225,

Supeior dyeing process on the Continent, owing to better chemical knowledge,
Mundelle 4589~4593. 4674-4677 46944696 — Want ot scientific foremen n Notting~
ham adveited to with reference to the si1ze ol the dyemng estabhishments in the silk tiade,
&e,, 1b, 4719-4728—— Question cousidered as to the 1e-pective natural facihties of
France and ot England for the silk trade, 20 4729-4736—— Want of chemical educa-
tion 1 the men employed as silk dyers and stamnets, Burkin 4900.

E.
LEDINBURGH :
1. Unwersity.
2 Watt Inst:tulion and School of Asts.
' 8. Industrial Museum
4. Edinburgh High School
5 Lectures

.

1. University :

Explanation of the abolition of the former Profescorship of Technology at Edmburgh
Umwversity, Donnelly 472-475, Plagg‘mr 1188—— Several improvements and extensions
sull required m connection with the University, m order to render 1t complete as regards
scientific instiuction, Playfair 1042-1050 1155—— Low [ees in the Edinburgh Uni-
veisity as compated with the University of London, Carpenter 2147-2149.

Explanation relative to the course of instruction 1n engineering proposed to be given
at Edinburgh University, Jenkin 2401~2404——Advantage 10 witness, as professor at
the University, being puid by stipend, and m his being enabled to require the students,
to pass a matriculaticn examnation , disadvantage on this scove at (?mvemty College,
London, th. 2425-2428 2566-2568——Abolition some years since of the chair of tech-
nology ; desire for its 1e-estabhishment, Macadam 7525-7530-

Paper contaimng details relative to the system of the University n reference to exami~
nations and to degrees m science, App  464-466——Arrangements and conditions pro-
posed 1 connection with 1the proposed degree 1n veterinary surgery, 1 466

2, Watt Insutution and School of Arts
Statement relative to the operation of the Watt Institution at Edmburgh, and its

success, as regards scientific instruction m compavison with mechanics’ wstilutes in
England, Playfaw 1178-1187

Sundry details relatine to the ongm, congtitution, and working of the Watt Institution,
showing its very successful and beneficial operation ns regards the scienufic mstruction
a3—~I. D of
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EpINBURGHE—continued.

2. Watt Institutwn and School of Ariz—coutinued,
of the artizan classes, Macadam 7457 et seq , 75507559 7584-7587. 7600-3603 ——
Foundation of the insntution 1 1821, pro~pectus issuel at the tine, 1h. 7457, 7458 ——
Excellem attendance of students ; claswfication of these according to trudes . 7457
7463-7467. 7550-7553 —— Large number of cierks and shopnen amoug the students, 15,
7467, 7468. 75527555

Support of the institution partly by the students’ fees and vartly by contnbutions,
Blacadam 7472-7478 %611, 7612——Statement of the arrangem:nts for lectures and
instruction ip cherms'ry, mathemalics, &c , 16 7479~748R-——System of granting diplomas
to students who attamn proficiency m chenustry, natural philosophy, and mathematrcs, i,
7480——Several mstauces of etudenis having attained excellent situations, winlst man
bave sutnbutcd their guccess to the scientifio training recerved 1 the Schuol of Arts, 1.
7489y 749" 7555, 7666 7584-7587- ’

Recent crrangement by shich the Watt Ineutution bas become connccted wuh the
Seience and Art Depertment, Macadam 7495. 7615———Atiendance prncipally of the
artizan class at the msutetion, b 7506—— Expediency of an extension of the [nstitution
m order to meet the demand 1 Edmburgh for better facihties of scientific w-truction, 16,
7507-7515———Stat t of the bet of students who have atended the different
classes, 5. 7550.

Absence hitherto of any ard from Government towards the School of Arts, belief that
such aid would increase the usefulness of the institution, Macadam 7558, 5559. 7682,
7583. 7604~7607. 7611~7615——Means of imparting an u-elul knowledge of chemstry,
&c., m the institution, as appled to trades, though it 15 hardly possible mn the technicat
school to teach the various tiades, ib. 7576-7581 —— System of evening clas-es excig-
sively ay the Watt Instuution, there being junior and senior « lasses, and 1he atrendance
being much larger 1 wintes thun m summer, 14, 7610, 7621, 7622——Pasticul us refative
10 the salaries or fees of the teachers, 1b. 7625 7628-7630.

Testimony fo the benefial effec t of the Wait Institution in witness’s case; great value
of its operalion as regards the artizan class generslly, Bain 9827-78,9 7853-7850——

Suggeston that the institution be enlarged, and 1hat 1t be endowed by Gover t,as g
means of increasing 1ts usefulness and importance, tb, 7850-7852.
Paper handed i by Dr. Macad t particulars relalive to the course of

nstruction 10 the Watt fn-titution, and the re« exppts and payments of the institution for
the year ending g1st Octuber 1807, App 471

3. Industrial Museum

Informat on relutive to the Industrial Museum at Edinburgh, its system of lectures,
and tbe excellent att'ndance of the artizan clas-es, objection to a direct convection
between the Museum and School of Arts, Macadam 7531-7543——Support of the
Indastnal Museum by Government Giant, 4. 7544.

Retorn of expenditure 1 each year since 1858, dpp 427.

4. Edwnburgh High School:
Arrangements n force at the High School of Edinburgh for the teaching of elementary
science, Macadam 7632, 7633.

5. Lectures:
Good attendance at popular leciures on scietice delivered by witness and other
professors i Ednburgh, Macadam 7546-7548 Atiendance chiefly of the nnddle
classes at ceitain lectures at the Pinlosophical I 10m, 1b. 7549.

See also Agriculture Seotland.
Educatin. See the Headings géuerally throughout the Index.

-

ELeMENTARY EPUcATION (PRIMARY SCHOOLS)"
1. Want of Improved Primary Education as a bass for Scientific Instruction.
2. Swuggestions as to Elementary Science teaching wn Primary Schools.
8. Very huuted extent to which Science can be taught in Elementary Schools.
4. Importance attached to smproved Prumary Education rather than to

Scientafic Instruction.

5. Amended system suggested by Mr. Cole.
6. Conch and R dations of the Commattee.

1. Want of ITmproved Primary Educaton as a dasis for Scientsfic Tustructin

Better attendance at science schools if thé el y ed were better, Cole 382
—— Conaideration of the extent to which a better foundation may be laid for scientific
wstraction
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ELEMENTARY EDUCATION (PRIMARY SCHOOLS)—continued
1 Want of Improved Prumary Education, §c —continued

instruction by improving the elementuy teachmg , <usgeshons on this powmt, Lingen
717-728 739 754-%65 773-778 8:3 821-824 — Fiequent obstacle to the success of
~crence classcs for workiny men on acconnt of the defiviency of prmary education, Tselin
1408-1410
Importance of <ome elementary knowledge 10 sciencs <tudents, Jarmawmn 4463 4467
45574553 Obsiacle to scientific mstruction unless primary education be msisted
upon, Mundella 4693 4702 4717 4740——Necissity 10 the st place of 1mprovement
w the primary education of the workpeople m order that thev may avail themselves of
scientific mstruction, Ashwell 48194825 4860-3862——Statement showing the great
want of elementary mstiuction of the labouring classes \n Lancashne and Cheshive as a
necessaty prohnnnary to technwal education, Watts 5131-5140 5210-5215 5242 5243
Great deficiency of pumary edueauon, so that screntfic msiruction 18 largely
rendered 1mpracfiable, Lawton 5276 5e80— —Necessity of primuy education of the
worhing classes m order to fit them for an extended systew of scentific instruction,
Roscoe 5591 Great want of primary education, and of compulsory regulations on the
subject, Platt 5790-5707
2 Sugyestions as to Elementary Science teaching wn Primary Schools

Suggested te-o12anisation of the whole educational system of the countiy, with a view
to better msiruction in science, Playfair 1017 — Advantage 1if 1n the pimary schools
the teachers were to give <ome elementaty wstiuction m science, Playfar 1126-1133
1172-1177 , Perey 1405, 1496 1538-1545 Conclusions as to the great advantage of
teaching ele montay science i the schools, both of the nuddle classes and of the working
classes, suggestions on this subject, Carpenter 2045-2050 2065-2070 2102-2107 2150—
2157 2178-2197

Snggestions as to the elenentary teachiny i science desu 1ble m the case of pruwary
schools, Carpenter 2046-2048 2066-2070 2151-2157 2178, Cromwell 3¢71-3980
4006-4010, Hatts 5149, 5150, Authen 6366-6371, Chance 66:8-0636 6645 ©712—
6714—L xenience of witness as a teacher of science 1 secendary schools, nference
as to the gicat suceess of scieuce teaching m the cise of brys of fiom eleven to siateen
yeals ot age, Tyndall 2229 2237 Approval of tne teachiny of geumetnical and
mechanical drawing in primaly schools, Cromwell 4007—-4010

Concluston as to its being feasible to give | telumpary mstruction m seience to children
of about twelve vears of age, Jurmawn 4483-44y2— —Impoitance ol 1tioducing elemen-
tary scieuce to prinaiy schools, Sales 5053—5056 5100, 5101 Opinicn that scientifie
mstruction shoula be ptimary, and that hterary mstruction <hould be based upun it,
practice of winess i 1mpartng elementary science adverted fo heieon, Angell 5364~
5368 5387-5392

Facilities alrcady m opera 1 n for the better scientific cultwe ol those who requue1t,
suggesied mcieise ol facilities m connection with unproved sy~tims of primary and
secondary education, Rumney 5891 6008 et seq , 6107-6111 Niture of the amend-
ments desuable mn the present system of pnmary education, approval of elementary
science teaching, @b fooB-Hoz1 610y, 6110 — Advantage of the elementary principles
of sctence bemg taught in clementary schools, chiluren bemnz requued to 1emn at
school tl 1 lucer age tor that puip e, Habos 6518 0311-6525 6505-6571 6576-6585
Lutioduction by witnews of some teaching i chemistry, &c , mto schicols attached to
his works, Chance 6628-6632

Want of mducements to 1he teacline of science 1 the day time by elementary teachers,
Macadam 7498-7502 7604——Suggestion as to the character of the teaching 0 science
which may be acopted m elemenary schools, such teacling to commenee at the age of
ten, or fiom ten to twelve, 2 75ub, 7509 7608, 7609 — Beliel as to the faciiv of
giving elementaly nstiuctiou n science to childien 1 elemeutary schools both i Seotlind
and kngland, Mayer 76g,-7697 -

3 Very lunited extent to which Steence can be tought in Elementary Schools

Concurrence of opinton as to the very hmited extent to which any scientific knowledge
could be profitably imparted 1 elementary schools, Zingen 694~098 , Jenkin 2482-2485
2504-2598 Obstacle on account of the caily age at which the children leave the
schools, Langen 699-712  744-747 Vety elemeniary and popular character of the
scientific mstiuction fea~tsle m the case of the ordinary labounng classes aund ot primary
schools, Clfton 261; 2679-2681 2717-2719 Doubt as to us bemng feasible to teach
science to children m pimary schools, Meller 3427 3479, 3471 Lunited extent to
which sctence ¢ be mntioduced mto Jementary schools, Moseley 3762

4 Importance attached to Improved Primary Education rather than to Scientific
Instruction

Ewvidence to the effect that it 1s infiurtely more 1mportant to give primary education to
the mass of the people, than to provide special scientific mstruction for the artizan classes,
Lumney 5891-5900. 6008-6017

432—L D2 5 Amended
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ELEMENTARY EDUCATION (PRIMARY SCHOOLS)—contnued
6. Amended system suggested by Mr. Cole «

Suggestions by Mr. Cule for extending the system of State aid to schools for prnary
or ele:gentnry education, wrrespectively of the employment of ceruificated tescheis, 4pp.
459, 400.

6. Concl and Rec dations of the Commatee:

Great want of proper elementary wmstruction of children of the working classes, Rep.
it —v~——Jusufficiency generally of the present xystem of primary educaton, ib. m, 1v,
Conclusion that with the view to enable the working class to benefit by scientific in-
struction, it 18 of the utmost importance that efficient elementary wstruction should be
withm the reach of every child, Rep. vni Also that unless regulur attendance of
children at echool for a sufficient period can be obtaned, hitle con be dona 1n the way of
their scientific mstiuction, th.—— Also thut elemeutary mstruchion w drawing, i plivsical
geography, and n the phenomena of nature,should be given mn eleluentary schools, b.
*  Further recommendation that all whose necessities do not obhge them to leave school
before the age of fourteen, should receive instruction in the elements of science as part of thew
geneial education, Rep 1x——Also that teachers in elementary day schools should be
puid on results for teac hing science to the vider scholars, in the same way as payment 18
now made for drawing n such schools, 1h.

See nlso Age of Children. Botany. Chemustry. Compulsory Education.
Drawng. Employment of Children, Half-tume System, King's Somborne
Schovl.  Mumng Schools and Culleges.  Rute for Education. wised Code.
Scotland. Teachers,

Employment of Clhuldren. Beneficial effect if employers of labour gave direct encourage-
ment and prefeience to boys who remuamed at school uatil they became sufficiently ad-
vanced, Lingen 34-738. 748. 753 ——Proposal that 4 certain amount of pnmary educa-
tion be 2n indispensable condition of the employment of children, Playfair 10171021,
1076~108g. 1157 Probability of incieased educational efforts by pareats if buys were
not allowed to work in mines or factories below 2 certam age, unless they could pass an
exanination in readng, wnting, and anthmetic, Cochrane 7230-7238. 7262~7275.

See also Half-time System.

End ts (G'r Schools, §c.) Approval of the endowments attached to some of the
grawmar schools Leing apphed to scientific instruction, Lingen 814-816——Opiuton that
half the endowments of the grammar schools throughout the country should be compul-
sonly appled to scientific wstruction, Cole 933~937—— Suggestion that numerous exst-
ing schuols and colleges be required to supply nstruction 1n applied science, and that for
.thlé purpsose their educational endowments be made available, Playfarr 1017. 1026-1028,
1167-~116g.

Conclusion as to the expediency of remodelling the whole system of school endowments
m England, aud of devotinz portion of the funds to scientific instruction, Carpenter
2177-2180- 2200, 2201——1mpetus Lo be given to science schools by a revision of exist-
g endowmeuts, Jerkin 2559. 2579-

Dafficulty as to the ful establishment in large towns of schools Iike the City of
Londou School, unless there be some endewments to start with, reference more especially
to the question of the teachers’ emoluments, 4bbatt 3592-3600, 3706-3710~———Import.
ance of ntroducing scienufic teaching 1nto every endowed or free grammar school, Parha-
mentary powe:s being required for the purpose, Waits 5146——Concurrence n the view
as to the advantage of troducing seievtific teachng mto endowed schools and grammar
schools, Rumney 6027-6031. 6107,

Condlusion of the Comuiittee that it 1s desirable that certain endowed schools should
be selected 1n favourable situations for the purpose of being tituted as hools,
having i view the special requirements of the distric1, Rep 1x.

See also Bumngham, 8. Newcastle Dustrict.  Scotland.,

End ts (Science Schools and Colleges). See Colleges of Science. Government
Grants.  Professors.

Engineers, See Cwd and Mech 1 Eng . Mechanical Engineeruig.

Euchd Opinion favourable to Enclid as the foundation of scientific tratning for elementar
teachers, Zingen 810-812——Advantage if Legendre or some other book than Euchd,
were used n the teaching of geometry to beginners, Woolley 305%-3063—~—Approval of
mstruction 1 kuchd bemng suppl ted f)y 1 m g try, dbbott 3621~3623
~——Opinion favourable fo some mstroction 1 practical geomentry before the use of
Euclid, Moseley 3794, 3795

Evenmng Schools and Classes. Ilustiation of tHe proficiency attaned n ecientific mstruc-

tion by many of the students at the mght schools of the Science and Art Depzfmmt:l;lt;
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Evening Schools and Classes—continued.
Donnelly 386, 387. 392, 393——Coucurrence m the foregoing coaclu-ion, Cole 387——

. Successful operation of the night 1 in the el tary schools, Domuglly 464
———Varymg ber of H ings of i 1 n sei the
ber of | ling to payment being 1wenty-five, ib. 532-540-
Advantage of evening clisses in science for the children of lab and =r »

Clifton 2717-272 Expedicocy of the profe m the proposed colleges being
req'ﬁred to Zold e7vening as well as day classes, ib. 2802-2805-——Beneficial effect of
the mght cl m m with 1he S¢ and Art Department, as sup-
p! y to day teach Moseley 3757-3759- 3790, 3791——Entre inadequacy of
might classes for the scientific teaching of cluldren on leaving nativnal schools, ib. 3760,
3761, -
Importance of combining day schools and e e cl m the same building; excel-
lent effect of thig plan at Bnstol, Coomber 3856-3858. 3954, 3055. 3957 3y59——Value
attached to evening classes 1n science asa supp'ement to day classes, Rply 4078. 4103~
4105 —lmpediments to satisfactory scientific teaching in the case of boys attending
evening classes 1n at Manch , Angell 5320-5340. 5350-5354- £369-5375
Obstacles to the successful operatton of mght schools attached to factories for
science clasces, reference hereon to the bad attendauce at a former night school estab-
Iished by witness, Wrighe 6893-6895 6918-6924. See also Colleges of Science.

Ezamnations (Seience and Art Department). Useful system of loeal inspection when the
tions 1 e non with the § and Art Department are gong on
throughout the countiy, Cole 18-20. Practice of holding the examimations in May on
the same night, 1n each subject, all over the hingdom, Donnelly 401 ——Facilities to the
public generally to be examimed, whenever there 1s a commuiltee ot five peisons 1o lovk
after the examination, 1b 401—-403——Earning~ of teacheis adverted to with reference to
the difficulty of the different subjects of examunation; care taken in the matter, 25 4.40.
632-638.

Disapproval of a scientific subject for the seventh standard of ex tion m
tary schools, Lingen 743 Jed system of e: tion desirable with reference to
theoretical mechunics, Caomber 3859-3861. 38643869 3876-3879 — Advaatave of the
practical character of the examination papers of Professor Tyndall n physie, . 3870.
3876-3879 Importance attached to the annual examinations 1n schools m connection
with South Kensington, Mayer 7710, 7711.

Ezaminations { Teachers’). See Teachers, 5.

Ezeter. Explanation as to the non-success hitherto of efforts to establish a science school
at Exeter, Buckmaster 8238, 8239.

Ezhibitions (Works of Art, §c). Importance of local exhibitions of science and art, Cale
943, 944-

Ezlabuons and Scholarships. See Scholarships in Science.  Seience Schools and Classes.
Secondary Schools,

Ezpenditure (Science and Art). See Government Grants. Payment on Resulis.

F.
Factory Schools  Conclusion as to the wsufficiency of the pnmary education received ia
the factory schools, Rep. ui, 1v.

8ce also Elementary Education Half-time System.
Fees. See Colleges of Science.  Middle and Upper Classes.

Field, Alfred, (Analysis of lis Evidence }—Is Chairmen of the Birmingham Chamber of
Commerce ; has had a very extensive expenence n the export of Bummngham macufac-
ture: to th: United Sml:es’ 6715-6719——Much less ready al and adaptation of
goods in this tountry than 1 the United States to new requiremen 722. 6735
~——Great deﬁclenc{Jof general and suentific education am?mg the :E,ruunﬁmch-él in gl:g;—.
land, whilst 1n the United States the reverse s the rule, the result being an immense
impetus to the munufacturmg product of the latter country, 6723 ef seq. =

Importance of the netessary schools for primary and scientific i ¥ t
promptly provided, and being eZtanished by ('i)ove::{:ent, 6724. 67;. gxcﬁl?;ﬁbﬁ?;%
——Statement as to the educational facilities in the United States, and the excellent
effect thereof ns regards the working classes, 6725. 6742-6753 6780-6782..6;84.

Detuuls relative to the great decreace in the export of the manufactures of Birmiogham,
&c , 10 the United States, and to the Bpush Colonies, and to nevtral markets generally,
owing to the successful competition of American and C i facturers, 6728~

433—1. 3 N 6738.




30 "Fl1E -FAR

Report, 1868—contmued

»

Field, Alfred, {Analysis of his Evidence)—continued. .

6738 6770-6779. 6783 6785-6796~——Large use of An erican mach.nery and wvenhons
1 this country, 6739 6740 07606762 —— Relutive value attat hed to Enghsl workmen
and American wotkmen by employers in the States, 6754-6759.

Belief that there is no opposition by working men 1 the Umted States to new inven-
tions, and that stikes very rarely bajpen, 6703-6767~— Conclusion that the import
duties 1 the States have had nothing to do with the diminution of Buush export, 678~
6796-—— Expediency of schuols of science in England bewng established bv Goverament
n the chief centres of manufacture, 6797, 6794

FOREIGN COMPETITION»

Larger distribution of screntific knowledge on the Continc ut thao n Englaud, Carpenter
2083~2085-——D.ssent from the view that lubourers and artisans are more scientifically
mstructed of more efficient on the Conhinent than in Englund, Jenhin,2433~2439. 2486~
2489——— Superior screntific koowledge of masters and managers on the Continent, 8.
2430-243Y4 2442—— Expedincy ot the same proficiency 1 scientific education being
attamed generally m Eoglund as on the Continent, tb. 2552-2557.

Evidence ns to the advantage of foreign manufacturers on the scoie of the superior

" sewntific knowledce of therr foremen, and managers, Ripley 4037 et seq ; Watson 7428~

7432, Gull 77te-7764. 7779-7781 7808, 780g———Greater ntelligence of foreign

manufaciurers on scientific subjecte than of English manufoctureis, Hipley 4175, 4176

4266-4272~— Increasing capial employed by foreign wanutfacturers, whilst they are

vot only more suientifically educated, bus aie for more earnest 1z then buminess, than
Epglsh nianufacwaiers, 12 4256~4273

Immense progress made of late years by foreign manulacturess, though us regards the
hostery trade they are still Lebnd British manufactusers, Mundella 4568~4574. 46784090
4787-4790~—0Crounds for the conclusion that sn injutious foresgn competition has
already ari~en, and will still furiber meieave, as tegards t{ne hostery, suk, und other trades
of this Lountry, through the great atiention pmd on the Coutsnent to scienific acquire
ments 1w foremen and managers, whilst England s dormant 1 ithe matter, b, 4571
et seq 4757-4793—— With equal advantages as regmids scientific struction, the
Eughsh manufacturers will assuiedly hold thewr own aga st toreigners, 1b, 4582-4588
4087-4690. 4736. 4787 4791———Liess advantage nbroad a» regards « heapuess of labour
than 18 generally supposed, b 4632- 4634 4638-4685 4690.4753 4787

Hesult of 4 visit by winessto the Paris Exhibitron of 1867, s conclusion being that
foreigners have not vet equalled English wanufacturers in the making of Jocomotives, &e.,
or of tonls, Kitson 4904~4907 4941-4943 4982——Experience of witness in connection
with the Pams Fxhbitions of 1849, 1855, and 1867, and with the state of scientific
knowledge of arusans n France, &c, m different years, conclusion as to the greater
advance made on the Contmnent than wn this country, Asthen 6279-6287. 0336-6349.

Employment of some foreigners by witness, doubt, however, as to foreign workmen
baviug mute screntific knowledge than Enghsh workmen, Chance 66246627, 6708-6711
——Doubt 2s to the want of scientific knowledge on the part of witness's workmen
having been mjurions to him as regards foreign competition, Livyd 68466858 ——Very
good qualifications of the woiking men 1n forexgn factones, facilies for their education
adverted to bereon, Gall 7750 7758-7761. 7793~7796—— Particufars relative to the
wdustral schools i Prussia, Saxony, &c , and the arrangements for theoretical and tech-
mical mstruction, 3b. 77657778~ Increasmg competition ot foreign manufacturers in
the neutral markets of the world, 1b. 7804-7808

Statement showing the great dechne m many branc hes of manufacture at Burmingham,
&.c, owing tu the geeat nerease of foreign competition, such decline being to some extent
due to (he want of scientific knowledge, Wright 6854-688g—— Details relative to the
great decrease 1n the e¢xport of the manufuctures of Biraingham, &e., to the United
States, to the Briush Colonies, and to neutral markets generally, owing 1o the succeesful
compention of Amerwan and Continental manufactures, Freld 6728-6738. 6770-6779.

' 6783. 6785~6796.

List of some articles made m Birmingham and the hardware district which are largely
replaced m the common markets of the world by the productions of other countries,
App. 479-481.

Consideration by the C tree of the evid on the sabject of foresgn p
and of 1he »aientific attammenis of (orelg manafacturers, Kep. wi, vin—-Conclusson
as to the pressvre of foreign competition being owng to other canses rather than to the
supenor suentific attsmments of foreign manufacturers, b, vl .

See also Artizans. Belgium. Brrmmgham. Bradford.  Calico Printing
Trade.  Dyewng Trade. Foremen und Ma;aim. France, ~ Germany,
Iron Manufacture. Machinery and Tools. cfuctures and Manuf ers,
Metallurgy. Unibed States. Woollen Manufacture.
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FOREMFN AND MANAGERS .

o Want experienced by manufactuters in Lancashue, &e, on the subject of scientific
-foremen and managers, so that foreigners are often employed , grounds for this conclusion
-conmdered, Donnelly 563-566 585-596-—Piessing nced of stientific knowledge m

persons required as foremen and managers of woiks, Cole 907 g82, g83——Conventence

of evemng classes 1n science fior the nstiuction of forrmen and munagers, though ot
capable of accomplishiny all that 18 required, 4, 9935 994+ ! v

Bspecial importance attac hed at present to the prowision of fucilities for the scientific
struction of foremen and managers, Playfawr 1070-1075 1094, 111g-1122 Facility
to foremen 1n small worhs obtaming scientific knowledge at the proposed secondary half-
time schools, b, 1143, 1144—— Considerable dewmand for scienufic managers thronghout
.the eountry, there being ak the same time a laige number of students and young men
desirous of jnereased facibties of instiuction 1 science, 5. 1145-1156.

Statement shpwing the great importance attached by witness to thedretical knowledge
m foremen engineers, Whetworth 1656+ 1698-1704——Selection of joremen by witness
«chiefly from the artizans themselves, b 1708 1755 Imponance of Siate aid n the
seientific mstruction of managers and foremen of works, rather than of aitizans, Jenkin
. 2439~2443—— Great. want o scientific train.ng of foremen and managers in the dyemng
trade, and 1, British manufactures generally, 1f this countiy 18 to continne m successtu]
competition with foreign manufacturers, Ripley 4037 et seg

Want of facilities for the scientific instruction of foremen and managers rather than of
workmen, Ripley 4243—4255, Kitson 4919 -Evidence ‘as to the pressing want of
more suentific foiemen and managers m the hosiery and other trades, Mundella 4571 et
seq — Character of the facilities of scientific educats ¥ requuied 1n the case of the sons
of foremen, Kutson 4958-4964 499g-5001~— Large employment of English foremen
and manageis m foreign engmeering establishments, Platt 5764, 5798- s801 Emport-
ance of the workmen un | foremen 1 England baving more science added to then practical
skill, 1 5782, 5783. N

Expediency of a combination of practical training with screnufic knowledge 1n the case
of manageis of large works, and ot the aitizan class geneially, Rumney 5998-6002
60g4—6065 Importance of foremen and m nagers of woiks having special facilities for
gher scientific stiuction, Chance 6636-6640——Excellent opportuntities of foremen
and nmnagers for sel'-nstruction i scientific knowledge, 16 6690~6693— —Facility .
workmen Lecoming faiemen, 1f they have bad a sound elementary education, 25 6712 6714

Great want of meieased tacilities for the screnufic nstruction ot foremen m chemieal
works, &c , mexpediency of the withholding of State and Government piizes from these
classes, Clapham 6967-6972. 7032-7044 7066-7068, 7673 7100-7103 ——~Diffic ulty n
obtaining foremen for cothengs and 1ron woiks with the requisite scientific knowledge,
1t beng very desinable that Government should aid employers 11 the mattes so as to raise
the stendard generally, Cochrane 7210-7229——Opimion as to the foremen and managers
bemg better educated 10 Frauce than n bnglaud, Hatson 7428-7432——Decided advan-
tage bewg derived by foreign manufacturers frum the saentific acquirements of therr
man gers and foremen, imference v to the ty of atta ts m English
manageis and foremen,, Gull 7762-7764 7779-7781 7808, 7809,

Insufficient state of education of foremen ns regards screntific knowledge adverted to
bv the Commitice, Rep m, 'v——Very deficient mstruction of the smaller manufacturers
and managers, 1b v, vi— Opportunities for mstinction n the case of the proprietors and
managers of large works, 1. v, v General concurrunce of evidence as to the mport-
ance of our managers being thoroughly wstructed 1n the principies of thewr aits, 16 vau.

See nlso Artizans. Cabceo Printing Trade Dyewng Trade

Forergn Com-
Mech ! Engineerung. Muning Schools and Colleges Rams-
P 1

Bottom , Mr

.

FRANCE:

»

Detuils relauive to the system m France for the traming, education, and sppointment
of civil and mechameal engineers, paiticulars more especially as to the Ecole Polytech-
mque, the Ecole des Ponts et Chaussées, und the Ecole Centrale, Jenkin 2286-2354.
2361, 2362, 2458, 2459 2503-2509 2532-2542——Extremely severe exammnation m
order to enter the Polytechnme School, n beng, n fact, a competition for Government
Appointments, th, 2290-2296—— Almost equally severe entiance examnation at the

cole Centrule as at the Ecole Polytechmque, 15 2306-2309 Pecuhiar featuies of, and
very excellent mstruction and traning at, the Leole Ceutrale, tb. 2317-232g.

Very complete scientific traming at secondary schouls 1 France; much more o0 than
in England, Jenku 2331-2334——Explanation” relative to the practical and theoretical
traming given at the Ecole des Arts et Méuers a1 Chalons; its imperfect character, b,
2335-2341. 2539—— Excellent drawing at some of the schouls n Fiance, conclusion as
to the umportunce of teaching mecndnical drawing at a sery early age, . 2341-2343.
2349. 2353, 2354. 2467-2470———Very good drawing at the Chalons school, 16. 2343~
2343

432—L Dg Very
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FRANCE—continued,

Very mteresting lectutes given to the working clusses and others at the Conservatotre
des Arts et Métiers, Jenkan 2344~-2946~~ Explanation relative to the svstem of wstroge
tron at the Ecole St. Nicholss, it being a very good primary school for workmen, th, 2347
2352—ODbjection to the laboratory course at the Polytechmic echool, 1b. 2380, 2381

Very successful operation of the Ecole Centrale, ib. 2537, 2538.

Doubt as to any advantage of French over British manufacturers a8 regards general
mtelligence, Mundella 4781, 4782——Compuratively recent nequimition of fi
knowledge by kiench manalacturers, 1b. 4783 ——Opinion that French workinen are not
s0 good as English woikmen, Birhin 4872

Great progress made by French manufacturers, owing very much to the scientific
knowledge n%rthel\‘ wmanagers, who ere much superor to menagers in England, Kitson
4906-4914. 4997-4998.~—— Successful competition of Iiance witb England in ihe supply
of neutial markets, :b, 4982-4988. .

Dhssent from the view that workmen snd foremen in France posse<s more screntific or
more useful knowledge than Eonghsh foremen and workmen, Platt 5764. 57776779
5798-580g~——Evidence as to the nfirionity of Franre to Englend as a manufactunn
country, 1. 5765-5772—— Fullacious choracter ot statements by Dr, Lyon Playfarr, an
others, as to the successful and growing competition on the part of French manulacturers,
. 5772, 5773

Conclusion as to the more scieritific and artistic edvention of artiz ms in France than n
England, Authen 6279-6287. 9335~6349; Huibbs 6484~6497 Information relatne to
the respecive atiamments of the artizans, &c., in Birminghem end 1 Frunce, as regards
the manufacture of gun banels, Hibbs 6484 et seg ——Superiormachinery usedin 1 rancead,
6493—649g—— Behef that, on the whole, artizan labour 18 not «heaper i France than m
England, 5 6300-6506. -

Statistics of imports from Fiance m 1859, 1861,and 1866, great increase of the import
of silk manufactures, &c &e. App, 452.

List of artiles made 1o Birmingham, &c , which are laigely replaced n the common
markets ot the world by the productions of Frauee, 4pp. 479~481.

See elso Foragn Competation.

Frankland, Dr. Eduard, F.RS {(Analysis of his Evidence }—Is Professor of Chemistry
at the Royal College of Chemistry in Oxford-street, 8033 Explanation of the course of
msiruction of the students, and of the sysiem of technical education after a certamn point
has been 1eached in the general course, 8034,~8036. 8044-8053——Advantage of pupilsnot
commg to the coilege ull they are about 16 years of age; agproval, however, of the
teachinyg of elementaiv chemisiy at a much éarlier age, Bo37-8044.~——Practice as to
the Jaboratory nstruction at the College of Ch ty, these students also atterding the
lectures , want of increased accomodation in the laboratory, 8045~8053. 8168-8172.

Statenient of the destinations of the students; several students intended for brewers,
8049 8106, B107—— Particulars relative to the fees charged to different classes of students
for the laboratory instruction, and for the lectures 8054-8064——Sufhciency of a two-years’
course for traming mn chemisiry, 8065-8068——Regulations respecting the grant of diplo-
mas of proficiency, 806y-8076——Small number of occasional students who attend for
very shoit petiods mn the laboratory, 8077, 8078

Grounds for the conclu~ion that the existing institutions in London and in the provinces
for nstiuction 1n chemistry are quite suffictent to meet the present demands of students,
8079-8091. 8125, 8126. 8147-8160 Inexpediency of new collegzes of Betence or
Chemsiry with incomplete stafts of professors, belief that they could not be made seli-
supporting, as m order to be efficient they would be very espeunsive mstitutions, 8089,
8og2-80g8 8t47-8160

Payment of witness partly by salary but chiefly by fees, approval of thig plan 1 the
case of (hemical professors generally 80g6~8101-———Question of an mcrease of the
tutorial staff under witness, 8102-8104~——Great want of an increase of staff m the Scheol
of Mmes, and m Owens’ bollege much larger staffs 1 foreign mstitutions, 8104, 8105.
8161-R105——Good prospect of employment of the students from the College of
Chemstry, 8108-8112. -

Consideration of the measures desirable, with a view to an adequate supply of tramed
and efficient teachers of science; advantage of a special course m chemistry for such
teachers, and of a system of exinbitions, 8113-8124 8173-8176——Great mportance of
special science traling of persons likely to become managers or proprietors of chemncal
works, 8126-8132 Very little progress sn th's conntry as regards cheaieal mnveriions,
forexgners baving made more advance m this respect, 8128-8132. 8166, 8167. .

Suggestions as 1o the system of technical instruction desirable i connection with
collezes of science or chemistry, 8133-8137——Yery unprepared siate 1o which students
cuine to the Colleze of Ahemintry, 8138-8141 Imporant advantage anticrpated from
»’fusion of the scientific mstitutions n the metropohs, 8142—— Escellent effect of the

teaching in the School of Mines, 8143 Very useful mstruction 1o science, i the c!as"es
B
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Frankland, Dr Edward, FR S (Analysis of his Evidence)—continued. - )
1 connection with the Science and Art Department 8i44-8146——Tmpression as to

Birmingham being behind hand m desire for science wstruction 8151-8159.

<

G

Geography  Suggestion that geogiaphy, and especilly physical geography, be taught 1n
all primary schools, Cromwell 3978-3980. 4006

Geologrcal Survey (School of Mines) Explanation as to the mode of preparmg the maps
of the geolovical survey, with reference to agricultural purposes, Reeks 1324~1330——
Advantage of the Mining School m prepaiing students for employment on the geological*
survey, 3b 1331, 1332,

Geometrical Drauing See Drawzng.

:

Germany  Conclusion as fo the high standaid of scienufic instruction at secondary schools
i Germany and Swiizeiland, Jenkin 2382-2585——Better elementary insiruction m
Germany and Switzerland than 1o England and France, 25 2434 2448- 2461 Very
efficient system of scientific schools in Germany. impetus given to such schools by
Government, 25 2558-2565. 25692574

Large aid given by Government in Germany towards secondary schools and science
mstruction, Mundella 4658, 4659 4754—4760——Want of a systematic course of scientific
1ostruction, and of day classes in science, 1n this eoantry, as m Germany, :5 4785, 4786

Information relanive to the peculiarly high character of the scientific mstruction given
m Germany, and the causes of the more scientific gulture of the people than 1z England,
Roscoe 5616-5622 56275629, 5642-5656. 5706 — Vetry large expenditure upon labora~
tories m Prussia, 16 5618——-More severe character of the general school sysiem 1n
Germany than i England, :b 5642-5645.

List of articles made m Birmin:ham, &e , which aie largely replaced m the ecommon
markets of the woild by the productions of Germany, App 479-481

Gibb, George (Analysis of s Evidence }—Is Head Master of the Hahifax Working Men’s
. College, und of the Haley-Inll Day-school, 4282—— Supplies sundry particulars relauve
to the consuitution and working of the college, the number of students, amount of fees,
&ec., excellent effect of the scienufic and other wmstruction by means of evenmg
classes, and of the union between these classes and the Haley-hll Day-school, 4283
et seg —— Details relative to the Haley-lll School, which 1s & factory-school, a large
majority of the chiidren being half~zme workers , satisfactory mstruction of the half-timers
and full-umets by the same masters, 4305 et seq

Gull, Robert  (Analysis of his Evidence )—Is a manufactuter at Innveilerthen , represents
the South of Scotland Chamber of Commerce, 7531, 7732——Inquiry made by witness
on the part of the Chamber into the state of the manufaciures on the Continent and the
education of the artisan classes, 7733, 7734—— Want of scient/fic foremen and managers
m the woollen manufsciure m Scotland, more especially 1n the dyeing branch, 7735-7742
—— Supenior machiaery and supetior woollen manufacture m many parts of the Continent

as compared with this country, owing very wmuch to the better facihties for scientific
wstiaction, 7742 ef seq.

Very good qualifications of the workmg men 10 foreign factories , facilities for their
education adverted to hereom, 7750 Y758-7761. 7793-7796~—— Large mmportation of
i')arns fiom Belgium and Saxony nto Scotland, 7755, 7756 7810-7813. 7816~7820——

ecided advantage being denved by foreign manufucturers from the scientific acquire-
ments of their managers and foremen, nference as to the necessity of sumilar attainments
m Enghsh managers and foremen, 7762-7764 7779-7781 7808, 7609——Particulars
relative to the industrial schools 1n Russia, Saxory, &c., and the arrangements for
theoetical and techmeal tstruction, 7765-7778.

Proposition for the establishment of science schools in all manufactunng towns, sup-
gvorted partly by the localities and partly by Government, 7781~77g2. 7814, 7815——
ilhingness of manufacturers 1n Scotland to pay an education 1ate for science, 7788~7792
~——Increasing competition of foreign manufacturers m the neutral markets of the world,

- 7804-7808——Excellence of the dyes in Persian and Turkey curpets, though the dyers
bave not had scientinc education, 7821~7824.

Glasgow (Unwersity, Mechanics’ Instuute, &c) Ilustration in the case of Glasgow Uni-
wversity of the advantage of Government contribution 1 aid of local effort, Carpenter

2079, 2080 S ful teaching of the elements of science at a Mechanics’ Institute
m Glasgow, Macadam 7491.
Particulars relative to the operation.of the lar and el ry school 1n Glasgow

* 1 which witness teaches; mformation more especially ss to 1he mstruction 1 sclence
- and ns sausfactery results, Mayer 7636-7648. 9720 7725—~——Statement as o the
4331, E extent
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Glasgow (Umversity, Mechanics’ Institute, §c.)—continued ) .
extent and character o} the screnbific instraction at the Glasgow Mechanics' Institute
very hmited commection with the South Kensington Department, Mayer y669-7672. 7675
7648,

Information relative to the several classes in science at Glascow Unversity, and the
number and position 10 hfe of the studeuts, Mayer 7680-7688-——Charge of 75 6d.
quarterly for the mstruction given in the Glasgow secular echool, & 7700-——Absence
of mstruction m science m the normal schools at Glasgow, 16 7701-7703 7730,
7721, -

See also Andersoman Unwersity

Glass Manufacture (Burmingham) Almost total absence of scientific knowledge 1n the
lass trade of Birmingham, so far as the artizans are concerned, Aathen 62766278 o~
uffictent scientific education possessed by the menagers and foremen 1 the several

departments of witness’s busiess, Chance 6622, 6623, 6637. 66go.  *

GOVERNMENT GRANTS (SCIENCE ScHooLs AND COLLEGES).
1. Expenditure hitherto through the Science and JArt Depariment.
2. Question of Government tuking the imtiafive wm Founding Local Schools
or Colleges.
3. Question generally as to Government and Local Ard respectively.
. 4. Concls of the Commiit

1 FBaxpenditure kutherto through the Scvence and Art Depurtment :

Large inerense 1n the amount of the Science Vote m each year since 1865, Cole 191-
196———Four separate heads under which aid 18 gtven to sctentific teaching, Donnelly 401
~m Statement distinguishing the total expenditure an 1867~68 under varous beads m
respect of scrence, Cole 888,

Financial statistics 1n connection with science and art m each year since 1854, showng
‘the public expenditure under verious heads, 4pp. 427. '

Statement submiited by Mr. Cole relative to the expenditure for science teaching
under vanous heads mi 1867-68 ; total of 20,2181, App. 432.

Detailed return of expenditure m respect of science, previonsly to and since the years
1860-61, App. 450, 451,

2. Question -of Government taking the imtwstwe wn Founding .Local Schools
or Colleges:

Goveinment might take the imtiative g and in proniding
wspection, Lingen 820——Approval of the careful policy hitherto a8 to expenditure apon
scientific teachmg, though, subject to proper caution beng taken, witness fully admits the
expediency of spending as much upon seience as upon art, Cole 869-873. go4-go7——
Expediency of the mtiative resting with the localiues, 16 898-go6

Propostuon that the department at South Kensington should take active steps to
amitiate and propagate scientific instruction throughout the country, Watts 5152-—— Con-

£ d heaol

clusion ‘as to the expediency of Gover t pushing forward the required demand for
peientific struction, Lawlon §304-5307.
Evidence m support of the present action of Gover t i aid of teaching m

any locality, rather than of onginating action of Government in ithe rinatter, Jrehn 5415~
5426 5451, b452-
8. Questson generally as to Government and Local Aid respectwely :

‘Evidence faveurable to Government support of science colleges in London, Edinburgh,
and Dubhin, as well as to State aid towards local colleges of mn the centres of
ndustry, Dornelly 432-439 453-459. 485-495- 558~576-——Conclusion as to the expe~

- diency of State aid to scientific mstruction generally, b. 560-576. 597-599.

Suggestions as to the extent to which Government aid should be afforded towards new
schools of science; approval of mcreased public expenditure, Cole 869-873. 898-go6.
945——Necessity of al] localibes being on the same footing as regards State ard towards
the establishment of schools or colleges of science, tb 892-905.

Expediency of Government md n the endowment of professors of engimeenng and
mechanics, and towards the formation of Iocal eolleges and museums for scientufic mstrue~
tion, Whitworth 1668, 1669. 1724~1732. 1789-1796 1806-1811.

Concorrence in the view as to the mnportance of Government aid in the formation and
support of local colleges of science, Carpenter 2077-2082. 2197-2199; Kirtson 4923~
4927 4945-4951. 4968 4981, Sales 5064, 5065, Platt §5811. 5832, 5867~5860, fum-
ney 6035~-6038. 604660485 Field 6797, 6798 ; Lloyd 6814 et seg.

Contemplated ard from Government towards the better instruction of workmen as well

as towards the scientific education of fi and s, Ripley 4163-4174——Sug-
. ; ) : ) gestion
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GOVERNMENT GRANTS, &c—continued
8 Question generally as to Government. and Local Awd resp Iy d

gestion that Government should pay half the expense of the proposed high-class schuols
of science, Warts 5169

Objection to the Consolidated Fund being charged with the expense of the ordmnary
science teaching throughout the country m the shape of fees for the results of teaching,
Iselin 5453-5455

Necessity of Government endowments in order to st}gporrt science colleges, and to
remunerate professors of the first class, Muller 3444, Roscoe 5550. 5684-5691. 5732~
5736- 5745, 5746 — Suggestion that, Government aid towards colleges of science be con-
ditional upon localaid, Mundella 4649-4659. 4700-4705 4749-4752 , Roscoe 5690, 5691.

Impracucabilicy of seience schools being self-supportiag, so that mcreased assistance
from the Statg 1s essenual, Platt 5812, 5813 5843, 5844——Opimon that Government
should aid localiues 10 establishing or supporting science schools by contributing as much
as the Joca! contnibutions, 5 5844-5840 5851-5856

Conclusion as to the expediency of increased Government assistance m aid of local
effort, towards the scientific mstruction of the artizan classes in Birmingham and else-
where, Hibbs 6526—6546 6580-6599.

Expediency of sehools of science for the benefit of manufacinres being provided by
the manufacturers rather than by Government, Chance 6641-6645 6689 Circum-~
stance of Government aid bemng received by witness’s schools 10 respect of science
teaching, though, on principle, he would not object to the withdrawal ot such aid alto-
gether, 16 6694-5701 Importance of the necessery schools for primaiy and scientifie
instruction bemng promptly provided, and being estabhished by Government, Field 6724.
6741, 6742. 6797, 6798.

Claun of Birmingham and of other centres of 1ndustry to aid from Government 1 the
egtabhshment of scientific msututions or colleges, Wright 6870-6873 6go4-6go7 6913—
6gx5. 6928, 6929~ —Very Intle now done by the State towaids scientific mstruction 1
Birmmgham, Sheffield, &c, 15 6906, 6go7 6929g——Great importance attached’ to
Government mspection and support, as an mdispensable addition to educational efforts of
the manufacturers, Clepham 7104~7115-

Suggestions by Captamn Donpelly, in memorandum of November 1867, upon the ques~
tion of an amended and extended system of Government grants to scientific schools, App.
447-448-

4. Congl, of the Ce tee

Views submutted to the Committee 1n favour of the active promotion by Government
of seientific schools and colleges, Rep vin.——Conclusion that the provinces and agni-
cultural districts of England are entitled to such a modification of the public grantsies
wil afford them mctensed aid, supplementary to the funds which they may raise in their
own localities, for the purpose of promoting scientific mstruction, 26 1% Also that
grants of money from the national exchequer, for local scientific imstraction, should be
chiefly désigned to promete local activity, and a beiter use of resources othermise avail-
able, and should be regarded as occasional or temporary, b.

See_also Buwding Grants. Central College of Scrence Colleges: of Scrence.
Jermyn-street Instrtution Laboratories Local Actiwn and Suppert  Middle

and Upper Classes. Payment on Results. Professors. cholarships in
Scrence..
Graduates of Umversities Qualification of graduates of umversities. as teachers,

without passing any examination ; there 1s now a large number of tns class, Donnelly 401.

Grammar Schools. Concurrence in the view as to the expediency of applymg portion of
the endowments of grammar schools to the teaching of science, Lingen 814816 ; Cole
933-9373 Playfair 1017. 1026-1028 1167-1169 ;Qvarpenter 2177-2180. 2200, 2201 ;
Watts 5146 ; Rumaey 6027-6031. 6107,

Expeotation of the Education Department that the proposed central university and local
collezes of science would tend to produce better scientific mstruction m the grammar
]

schools, Zord R Montagu 7952——C t upon the ab of t g
gr achocls, Buckmaster 8244, 8245.

Suggestions 1n paper prepared by Mr. Cole, dated 28 November 1867, with reference
to teaching mn gr schools, App. 460

See also B:r;lngia;m, 3. Endowments (Grammar Schools),

H.
Half-time System (Factory Acis). Means by which, under the Factory, or Half-time Acts,
ildren may, by remamng longer at school, receve scientific mnstruction; belief that
the half-ime system 1 the chuef means by which the elementary schools may aid scientfic
433—1L. B2 mstruction,
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Report, 1868—continued.

Half-time System (Factory Acts)—continued, '

instroction, Lingen 713,714 749-752 781~783, 8og 826, 827—— Propesition for a system
of half-time secondary schools tor children wp to the age of 15 or 16, Playfarr 1017-
1021 1076-1089. 1138-1142 1158, 1150 ery mmperlect munner in which the educa=
tional provisions of the Colliery Act, and the Workshop and Factories Act, are carred
out, tb 1086, 1087-——Advantage as regards education, if the limit of age under the Fac-
tory Act were extended to 14, Ripley 4107~4114.

Information as to the operation of the Factory Acts and the half-lime system in the
midland counties; obstacles to the operation or success of the system m regard to educa-
ticn, Mundella 4604-4614 4601,4692 4697-4699 4765- 4778 4794, 47956~ Benefiual
resull anticipated from the half-time gysten 1f properly carried ont; hitherto the benefits
of the Factory Act educationel clauses in Mavochesier, &c, have been but hinited, Watts
5133-5138. 5209. 5244-5251 Statement s to the smproper carrymng out of the balf-
time regulanons i the Manc hester distriet, Lawton 5276, 5277, ¢

Benefit anticipated in course of time from the extension of the Factory Act, and of the
Labour Re._ulation Act, asregards primary educstion, Platt 5701 5794~5797— Failure
of the hali-time system 0 the Manchest=r district, Rumney 558b-5890—— With regnid to
the enactments of last session providing for compulsory attendance at school n connection
with factory employment, these have led i some instances at Birmingham to the dis~
chaige of cluldren from employment, Aithen 6600, 6601—— Expected re-employment of
hali-timers when trade revives, 1b 66o2-6605

Obstacles to clnldren m faclones availing themselves of the facilities under the Labour
Regulauon Act, and the Factory Extenswon Act of 1867, Lloyd 6844—~ Ffivct of the
education elauses m the Labour Regulation Act, and the Factory Extension Act, 1n throw-
ing out of employment large numbers of (hildren at Birmu.gham, Wright 6890~68g2.
6846, 68g7——Advantage if children avove 13 years of age could not work full-time
unless they had passed an examination m elementary education, Clapham 70g94-7049.

Reference by the Commuttee to the unsatisfactory state of education of children under
the Factory Acts, Rep. m, v

Halyfaz Witness supplies sundry paiticulars relative to the constitution and working of
the Halifax Working Men’s College, the aumber of studenis, and amount of fees, 3
excellent effect uf the scientific and other mstruction by means of evening classes, and of
the umon between these classes and the Haley Hill Day-schoul, Gibb 4283 et seq ———
Details relative to the Haley Hill School, which 1s a tactory school, a large majonty of
the children bemng half-tune workers, eatisfactory mstruction of the balf-timers and full-
timers by the same masters, 26 4305 ef seq

Teaching of geometrical and mechanical drawimng i the Halifax school, mncluding the
branch school at the Working Men’s College , number ot pupils recerving instructiou,
Stopford 4380—4383 Good attendance of some of witness’s students at the Art School
m mechanical and geometrical drawing, 14 4427-4430-——Statement showing numerous
mstances 1n which the science instruction at the Halfax Working Men’s College has
been very beneficial to the students 1n their careers, Jarman 4451~4454-

Details relative 1o the system of techmeal instruction and science teaching at the
Working Men’s College, App. 441, 442.

Hibbs, Charles. (Analysis of bis Evidence }~Is a working gunsmith at Bummgham;

" vistted the French Exhibition, »nd 1s commissioned to represent the views of a socsety of
artizans formed at Birmmgham with reference to scientific education, 6478-6483—
Conclusion as to the more scientific and artigtic eaucation of aruzans m France than in
England, 6484~6497— Improved processes used mn France i the manufacture of gun
barrels, 6493-6499—~—Beliet that, on the whole, aitizan labour 15 not cheaper France
than m England, 6500-6506.

Very hmted demand among wrtizans 10 Birmingham for screntific education, 6508-
6533——Benefits anticipated from the Birminghant Society of Artizaps, as regards m-
straction 1n , 6500-6514——Suggestions as to the mereased facilines desrable at
Birmingham for the scientific mstruction of the artizan class; madequacy of ihe
machivery of the Midland Institute for the purpose, 6515 et seg.~— Advantage of the
elementary prinerples of science being taught in elementary schools, children being
required to remain at school il a later age for the purpose, 6518, 6521~6525. 6665~
6571. 6576-6585-

Conclusion as o the expediency of d Gover t t m ad of local
effort, towards the scientific instruction of the artizan classes 1 Bivmmgham and else-
where, 6526-6546. 6586-6599—— Importance of scientific musesms m Bimingham,
especially if each trade bad 1ts own museum, 6538, 6539 6547-6552-

Great disadvantage of the subdivision of labour at Birmingham, artizans not having
proper opportunities for b t with the prnineiples of their trade ; increased
need, therefore, for better scientific knowledge, 8547-6564. 6571~6575——Strong :o;;lotzg

'
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Repurt, 1868—continued.

Hibbs, Charles (Analysis of his Evidence)—continued.
among workmen n Birmingham in favour of free education and of an educational rate,
6594-6596
(Mr Aitken y—With regard to the enactments of last Sesston, providing for compul-
sory attendance at school 1u connection with factory employment, these have led 10 sume
instances, at Birmingham, to the discharge of children from employment, 6600, 6601
Expected re-employment of half-timers when trade 1evives, 6602—6605 (Mr Hibds)
—Anomaly of compulsoy attendance at schools when the schouls are not free, 6606.

Hosiery Trade Ewidence as to the necessiy of more scientific acquirements 1 the fore-
men and managers n the Nottingham hosiery trade, with reference to foreign competr-
tion, Mundella 4578 et seg—— Particulars relative to an estaolishment of witness at
Chemnitz, 1n Saxony, for the manufacture chiefly of cotton hosiery, 5. 4594~4598. 4684.
4711—4715. .

Huddersfield Misapprehension at Huddersfield on the subject of hools, and the
conditions of axd from the Science and Art Department, Donnelly 551, 552. 620.

Estabhshment of a class i the chenustry of dyeing, mn connection with the Hudders-
field Mechanies’ Institute, a circular having been sent out on the subject very satisfac-
tory attendance at this class, Jarmain 4458, 4457. 4461. 4524-4528. 4554, 4556—
Increasing demand 1n Huddersfield for science teaching, though a day school of science
18 not yet required, 1 4527-4536 4555.

Statement by the secretary of the Mechames’ Institute explanatory of the course pro-
posed n the matter of techmcal education, App 439.

Hull. Very good science teaching in the Hull school, Buckmaster 8246, 8247.

Hunt, Robert, F R 8 (Analysis of is Evidence }—Is Keepe1 of the Mining Records; has had
considerable experience 1n matters of muning ond metallurgy, 1812-1817——Increasmg
desire amongst working miners for scientific nstruction, owners and managers, however,
not generally attaching advantage to such nstruction mn the men, and bemg frequently
prejudiced agamst it, 1818-1826 1867. 1882, 1883, 1892. 1922-1925 Impiovement
in the operations of mining and metallurgy m this country, 1822-1825. 1827 Detalls
explanatory of the constitution and operation of the mining scheol or Miers’ Association
ot Cornwall, check to the beneficial effects of the association, owing to the falling off in
the funds, 1826. 1829-1845 1856 1875-1877. 1893, 1894 1897-1903. 190g-1914..

Importance if mining schools similar to that 1 Cornwall were established in the several
colliery districts, benefit 1hereby to employers as well as employed, 1846-1873— Ex-~
pediency of Government aidwng the locahiies m establshing and mantaming minmg
schools, 1863-1867. 1886-1888, 1894-1903. 1923, 1924——Injurious effect upon the
Cormsh miners through the severe labour n ling and d ding the mines, and
through the character of ther lood, 1868-1870. 1874——Diminished number of colliery

accidents 1f the men were better educated, 1873.

Great enngiation from Cornwall during the last two years, 1875-1877. 1904~1906. 1908
Dificulty of any scientific 1ustruction of miners through the want of pnmary education;
advantage on this score of applying the half-ime sysiem to wnnes, 1878-1881. 1907,
190g, 1910. 1937-1944 1995-2000——Statement as to the machmnery bemng better m
some German mines than 1n minss w Cornwall, &c., 1915-1922: Want of facilities for
the circulation and mterchange of mformation amongst mmers in different districts, 1927~
1932 ~——Circulation and receipt of munng statistics through means of witness's office,
1933-1036.

Suggestions for improving pnmary education 1 the mming distriets, and for combimng
with it some elementary knowledge of science, as preparatory to increased scientific in-
struction after the age of fourteen, 1937-1949g——Proposed attendance at evening classes
m science w the case of boys at work n the mines after the age of fourteen, course of
nstruction suggested, 1946-1951——Explanation of witness’s views as to the scientific
studies desirable 1 reference to mimg, n the case of young men attending the Jermyn-
street nstitution, or local schools or colleges of a similar hind, 1952 et seq.

Dufficulty as to local mming studeats attending the Jermyn-street course , convemence
and mcreased attendance 1f there were colleges in Newcastle and other mimung centres,
1977-1981. 1986-1991~——Great advance made 1n this country i the matter of economy
of fuel mn metallurgical operations, 1992-1994——Reference to the picking of ore by
clildren as not unhealthy, 2001.

Huxley, Professor Thomas H , LL.D., F.R 8. (Analysis of his Evideoce.)—Is one of the
Exawiners m Science under the deience and Art Department, and one of the Professors
at the Koyal School of Mmnes m Jermyn-street, 7954, 7955——Requirement of all the
students who go through the whole course i Jermyn-street to study dunag the first year
Ehysxcs and chemsiry, 7956——Study subsequently of mineralogy and geology, tb.~—

ventually the student pesses out and takes an associateship either in geology, metallurgy,
or mining, . .
439-—?.’ B3 Enumeration
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Repurt, 1868—contsnued.

Huzloy, Professor Thomas H., LL D., F.8.8. (Analysis of bus Evidence)—toutvaued. °

Ennmeration of several causes which account for the numerical want of suceess of the
School of Mines, 7957~7966 — Denial, however, that the School of Mines has been a
falure, 7958~+—I :norance and apathy of the manufactaring claeses rdverted to as partly
aceounting for the scanty attendance at the school, 7958. 7964 8008, Boog———Unecar~
tamty as to the associates’ future career, though many of them obtamin excellent snd -
postant appointments, 7958-7g62.

Approval of & fusion mto one central institution of the School of Naval Architecture,
the Royal College of Chemustry, and the School of Mines, 7967~7971. 7983~7587 e
Difficulty experienced as to the name of the Jermyn-street mstitution, 5972 ~——Opmion
favourable 10 the direction of the schaol by a council of professors rather than by one
governing head, 7973-7975-—~—Conditions under which an extension of Government sap~
port may farrly be given to the Jermyn-street mstitution or to a central college of science,
withont giving mse to well~founded jealousy on the part of other insututions having
endowuniments, 7576~7932

Explanation of witness’s views as to the expediency of preliminary trammng in the
prireiples of the sciences before the apphcations aie studied, 7987~7991———Sugsestions
as-ip the branches of science desirable 1o be taught as & common foundation for all other
sejentific teaching, 7988, 7989———Great 1mportance of conveying ta all classes sound
mstruction 1 social science; 7988. Booo. 8018, 80i1gm——Character of the theoretical
studies desirable for medical students previously to the study of the art wself, 7989-7992
——Course proposed to be pursued with a view to the aequisition by students of maaual
dextenity or practical tact m any profession or trade, 7993~7999.

Statement showing the great success of the hools of the S and Art
Department m spreading a knowledge of science among the people, 8000 ~——Suggestions
for the better greparation and instruction of the teachers i hools, 8000-~8voy,

Obistacle to any useful wstruction at the umversities of young inen intended for manu-
factaring pursatts, 8009-8016. 8o24. 8031, 8032—~— Comment npow the want of a system
of seientifie culture as part of the curriculum of the umversities, radical change required

*1n ths respect, 800g~8017 8024-80ge———DBeneficial resvlts anucipated frow she proper
teacting of physiology with teference to-samtary considerations, 8020, 8o2i.

L ,
Industrali Scrence. Conclusion that directly or indirectly the teaching in the science classes
m tion with the S and Art Department bears reference to 1industriel occupa~

- tion, Cole and Donnrelly 110~112~—Argument as to theimportance of teaching mdustrial
seience to the mdustrial classes, rather than mere science which 18 not applicable to any
vseful mdustry, Moseley 3736-3739- ,

Concl of the € tee as o the ntimate connection between mdustnal educa.
tron and radustnial progress, Rep, vi1, vii——Conelusion further that adult science classes,
though of great use to artizans, 10 foremen, and to the small facturers, cannot provid
all, the smentifie mstruction which those should possess who are responsible tor the con~
duct of important indastrial undertakings, .

Ses alsothe Headings generally throughout the Index.

Inspection (Sewence and Art Schools), Advantage of a system of Government mspection of
schools, though the present mspection 18 unduly expeunsive, Mundella 4704-3707 ~——

, Importance attached to Government mspection and supervision of lacal schools of science,
Clapham ‘7104~7115

ector for Sewence (Scrence and Avt Department), Multifanons and smportant duvies of
tnm Donnelly, as Official Iuspeator for Science, Cole 23~26. 30~33.

Tnventions: Large pertios of the mventions of the country due to working men, Waits
5228———Deubt as to certain ruportant mventions bemng dae merely to 2 scientific know-
fedge of ehemustry, Rumney 5983~50¢7 ~——See also Unted States,

Ireland: Spread of science schools in freland adverted to in connection with the scientific
lectures formerly given in ihe provinces, Donnelly 684-689

Explanation relative to the constitution of the model or normal schools m Ireland
under the National Board of Education, very satisfactory operation of these schools n
the matter of scientifict instruction, Sir R. Kane 2879-2886 2941, 2944——Useful
wstruction given 1n the schools of the Christtan Brothers, ib 2886-28g0 ——Details
relative to the constitution and operation of the agneultural schools under the National
Board ; usefuloess of the agrcultural knowledge thas imparied, 4. 2931-2040. 295%

2g962-2967. o
Return of the sci haola 1n Ireland, and of the ber of studeats 10 each ,
App. 429~ 424, 435

See also Dublin (College-of Science).  Quees’s Colleges.

Iron Manufacture Statement a8 to the import of jron girders from Belgium, &e. 10 this
eountry bewng to some extent owing to better scientific knowledge abroad, (hsk go7-
972-951——
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Tron Manufacture—continued ) 3

¢72-981+— Reference to the manufacture of ron as being conducted more scientifically
and economtcalily on the Contment thanun England,the result being that girders, &c are
frequently amported from abioad, Playfarr 1008-1014 1118-1122-——Immense waste-of
fuel 1n the manufacture an England, 6 1014.

deration of a stat t as to there bemg much greater waste of fuel iz the manu-
Aacture of iron, &c 10 England than m Belgum or France,~ dissent from this view, Percy
1498-1510 1559-1562 1575-1590——Explanation 10 regard 4o the use m this country
of ron girders made mn Belgium, b 1510-1512 1528, 1529—O0nigmation n England
of alinost all the improvements 1 the manufacture of wron, 26 1510 1512,

Great advance made in this country 1n the matter of economy of fuel m metallurgreal
operations, Hunt 1992-1994 —— Importance of a knowledge of science in the manufac-
ture of 1ron , allustration of this 1 the case of Mr. Bessemer, Platt s821-5823

See also Metallurgy

Iseln, Jokn Frederick (Analysis of his Evidence )~Is an mspector of local schaols under
the Science and Art Department, his inspection extending sover the whale of the Unned
Kingdom, 1336-1348——Appreciation of science strustion n the Lancashwre district,
1349~1351——Vety httle mstruction m science being gwven 1o artizans, wrespectively of
the schocls m counection with Sonth Keusington, 1352-1357——Scientific mstruction
gwen at Halifax and Huddersfield by a former natoual schoil teacher, 1357-1359 ¢

Esceptional mstances of science teachers who have had special tramming , advantage' of
such training, 1360-1380—— Approval of the traming of teachers and of mstruction
science at Owens’ College, Manchester, 1380—1382——QObstacle to the attendance of the
artizan- class at day schools of science, 1383-1385-—— Character of the laboratories avail-
able for scientific students m different places, as at the Midland Institute, Birmingham,
the Bnstol Trade School, &c , 1386-1400.

Very limited mstruction in science at the schools 10 connection with the department at
Newcastle, Gateshead, &c, 1401, 1402——Failure of ithe mining (school at Wigan
adverted to and explained, 1404~1407——Frequent obstacle 4o the success of science

- wlasses for working men on account of the deficiency ef primary education, 1408-1410
~—— Advantage of mechanical drawing and descriptive geometry asitaught m/the schoals,
deficiency generally 1n the matier of practical geometry, 1411, 1412.

[Second Examunation] —Statement as to the mechanical and geometncal ‘drawmg
taught 1 art schools not being equal to that taught i suence schools, and as to the
expediency of such teaching being confined to 1 , and being kept distinct
drom the ordinary teaching i art schools, 5394-5406. 54 30~54 50——PBlan now under con-
sideration for enabling teachers to takea higher grade at the May exemination , appraval
of thi» distinction being honorary, and of its being optional to take such grade, 5407-5414.

Evidence m support of the present action of Government in aid of ‘science teaching m
my locality, rather than of an orygmating action of Giovernment i the matter, 5415-5426.
5451, 5452 Illustration 1 the case of Noweastle of the wanl of sufficient local support
tof science schools, 5416 g427-5429——Objection to the Consahidated Fund bemg
chaiged with the expense of the ordinary science teaching throughout the country, mn the
:shape of fees for the results of teaching, 5453-5455. !

£ ‘

Jarmain, George. (Analyss of his Evid Is a teacher under the Science
and Art Department, har evenng classes at Huddersfield, Halifax, and other rplaces,
under the depaitment, and has several day classes not under the department, 4436~4444
——Varous branches of science in which witness gives instruction, 4445, 4446——
Large proportion of witeess’s pupils under the department belonging to the working class;
ancreasing number of these pupils, 4447-4450—— Stat; t showng n ous 1mstances
an which the science instruction at the Habfax Workxgg Men’s College has been very
Jbeneficial to the students in their careers, 4451—4454-

Expediency of the attention of the working classes bemrg called to the advantages of
science teaching by means of public lectures and otherwise, 4455-4460, 4521-4523~—
Establishment of a class 1 the chenustry of dyeing in connection with the Huddersfield
Mechanics’ Institute, 8 circular having been sent out on the suhject, very satisfactor
aftendance at this class, 4456, 4457 4461. 4524-4528. 4554, 4555—Importance’ of
some elementary knowledge 1n science students, 4463 4467. 4550-4553. s

Varymng attendance and progress of the students under witness 1n .chemistry, 4464
4469-—-—§Partlculnrs relutive to witness’s income from fees and fram Government; large
decrease of recetpts from Government since the withdrawal of the certificate qpayment,
4470-4478. 4494-4510——0bjection to the system of enabling pupils to become teachers
on passing merely the May exammations without any certificate exammation, ga7g.
45114515 4537-4543. . : )

Approval of towns uniting to obtain the services of a science teacher, 4480, 4481-+—
Facihty to witness’s teaching, 1f he had the assistance of one or two pupil teachers, 4482.

432—1. B4 4545-4549—

b
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Jarmain, George  (Analysis of s Evidence)—continued.

4545~-4549——Conclusion as to its being feasible to give prelimmary mstruction i science
to children of about twelve years of age, 4483-4492——Staiement as to the new scholar-
ships offered by the department not having been yet taken advantage of 1 Yorkshire;
advantage if they were open to students 1a mght classes, 4516-4520 4557-4559.

Increasing demand 1n Huddersfield for science teaching, though 2 day schonl of science
i8 not yet required, 4597~4536. 4556——Advaatage 1f the artizan classes 10 West York~
shire could obtain sciennfic mstruction 1 some central school, with reference to their
parlicular occupations or industnes, 4559.

Jenkin, Professor Fleeming (Analysis of is Evidence.}—Has recently heen appornted to
the Professorship of Civil Engincering at the University of Edinburgh, having held a
similar appomtment at Unwversity College, has had experience both as 8 mechanical
enggxeer and & civil engineer, and was educaled paitly in France and Germany, 2251-
2256, ¢

Advantage derived by witness, when a pupil at Mr Fawbairn’s, from the scientific
education which he had previously receved, very unprepared state generally of the pupils
at Mr, Farbaimn’s and at Messrs Penn’s 1n mechanical engimeerng, 2254-2271 2529+
2524——Very bttle information imparted by the masters or foremen to the pupils or
apprentices 1 the workshops, 2271-2276. 2454~2456. 24902494 2500-2503 ——-[J{Jecep.
tion of twent) five pupils, who pay premiums, at Messrs Caston’s factory, there bemng
about 800 workmen, 2277~2279.

Xil-prepared state of the pupils m the offices of cwvil engineers, clever and enterprising
Pupils having, however, opportunities for guahfymg themsclves for the profession, 2280~
2982-—— Large proportion of those tramed for ctvil and mechanical engineers who sub-
sequently nbandon the piofessious, having learned httle or nothing, 2283-2285.

Considerable experience of witness as to the arrangements in foreign countries for the
education and traimng of engineers, 2286-2e88——Details relative fo the system n
France for the traming, education, and appowntment of cinil and mechameal engineers ;
particulars more especially as to the Ecole Polytechnique, the Ecole des Ponts et Chaus-
sées, and the Ecole Centrale, 2086-2354. 2361, 2362 2458, 2459. 2503~2509. 2532~
2542——Very complete seientific traimng at secondary schools w France; much more
o than 11 England, 23312334 ——Excelient drawing ai some of the schools 1n France;
conclusion as to the impoitance of teaching mechanical drawing at a very early age,
2341-2343 2349. 2353, 2364 2467-2470.

Particulars relative to the system of instruction at the Zurich Polytechnic School, and
the arrangements ‘generally for the working of the 1nstitution. very complete and
efficient character of the mstruction, 2355~2375— Support of the Zurich school by a
Government grant, whilst the ma_]untly of the students are foreigners, 2363-2366 2510,
2511——Information relative to the plan of mstraction at the school at Carlsruhe, which
1s supported almost entirely by the btate of the Grand Dutchy of Baden. large pro-
portion of the students not helonging to the Duchy, 2375-2380. 2479~2481 2513,

Conclusion as to the ligh standard of scientfic nstruction at secondary schools in
Germany and Switzerland, 23822385 Stat t as to pupils m civil and mechanical
engineering in Ingland being, on the whole, more fit for useful work than gzplls n the
forerzn polytechnic schools, 2386~2988. 2493-2497——Equal efficiency of Germau as of
English ctvil engineers, as regards the quahty and cost of the wurks executed, 2389,
25391-2304 2497———>Supentonty of Enghsh to Fiench engmeers on the score of excel-
lency and economy of works, 2389, 2390

Obistacles to a similar system of larze polytechmic nstiutions 1 this country, as in
France and Germany, 2394~2396 2498, 2499 Great ymprovement 1f pupils were as
well prepared m _England to enter an engineer’s office, as they are on the Continent to
enter the polytechnic schools, 2397 2446. 2460. 2493 —Conclusion in favour of the
formation of & new class of sggondary schools for wnparting scientific knowledge on 2o
extended and mmproved plan, 23982403 2557 ~—Explanation relative to the course of
Instruction 10 engineermg proposed to be given at Edinburgh Unmiversity, 2401~2404.

Statement m favour of a technical course being added to theoretical instruction in
civil and mechanical engimeerng, 2404—-2409——Suggestion that a aniveraity examnation,
partly practical, should be passed by engioeer pupis, and that on passing such
examnation a diploma be given, 2409~2412. 2425-——Proposition thaf some of the
Government_engmeermg appomntments 1 India be hmed 10 men who had recesved
methodical instroction at such places as the Unwersities of Edmburgh or Lol:d‘on,
2413~2416. 2419, 2420. 2569. 2572———Valuel haracter of the p t petitive
exammnation for engineer appointments n India, 2417-2419-

Power of avit and mechamcal engineers to secare efficient pupils, if theyl_wonl‘d
concur 1o receving those only who bad received 2 certam ¢ of ¢ g 5 obst
on t of tl or fees obtained, 2421-2425——Advantage m wit-

he
ness, &8 professor at ﬁdmbmgh University, being pad by stipend, and 10 fus b;iz-i
ena

.
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Jenkin, Professor Fleeming  (Analysis of his Evidence)—continued,

enabled to require the students to pass a matriculation examination, disadvantage on
this score at University College, 24252428 2566-2568-——Importance generally of
competent professors and first-class teachers bemg paid by stipend rather than by fees
2429, 2430——0bjection to payment by results i the case of teachers mn secondary
schools, 2430-2432

Dissent from the view that labourers and artisans are more scientifically mstructed, or
more efficient, on the Continent than in England, 2433-2439 2486-2489~——Better
elementary mstruction in Germany and Swiizerland than mn England and France,
2434 2438 2461——Behef as to the mpracticabihity of any general technical or
scientific instruction of the working classes as a body, 2434 2436 2439 2443 25432551
——Superior scientific knowledge of masters and managers on the Continent, 2436-2438.
2442——Ilmportance of State aid in the scientific mstruction of managers and foremen
of works rather than of artisans, 2:1_39—2443——Advantage of facihties, mn the shape of

nmight cl , for the tific g of portions of the artisan class, mstance 1n the
case of the carpenters’ society, 2443-2445 2544—2551 «
Obstacles to the pupils of civil and mechanical s attending a course of evenmg

lectures, 2446~2450. 2556—— Very bad scientific ed ucation gwen 1n middle-class schools 1n
England, as compared with silar schools abroad, 2462, 2463 2556——Varied wstruction
In science given in the agricultural depariments at Carlsrube and other foreign schools,
diplomas bemng also given, circumstance of agricultural diplomas bemng also given
Scotland, 24642466 2471-2481.

Very hmited extent to which any scientific knowledge could be profitably mparted mn
elementary schools, 2482-2485 2594~2598 Better technical education ot arusan
apprentices 1n engineer workshops than of pupils who pay premums, 2516-2520
Importance attached to workshops as a means of mstinetion, 2522-2526——Instances of
very eminent engmeers who possessed no scientific knowledge, 2527~2531——Expediency
of the same proficiency n scientific education bemg attamed generally n England as on
the Continent, 2552-2557. .

Suggestions for the creation of some first-class schools of science, 1n which classics
should be subsidary to science, 25572575 2583 — Very efficient system of scientific
schools in Germany, impetus given to such schools by Government, 2558-2565 2569~
2574——Impetus to be given to science schools, by a revision of existing endowments,
2559 2579—— Importance of raising the matrlcuiatlon exammation at the umversities as
a means of 1mproving the scientific education mn the schools, 2565—2569

Concurrence 1n some of the recommendations of the Schools Inquiry Commissioners on
the subject ot district schools of science, 2579—2583 —— Disapproval of schuols or colleges
m which there mie sepmate and distinet departments for classics, mathematics, and
science, 2584—2591—— Suggestion that eveming lecturgs by eminent men for the better
class of mitisans, be a condition of the endowment of science colleges, 2593.

Obstacles to engineering pupils 1ecerving professional mstruction mn the works, 259g,
2600—— Advantage of schools or colleges of m the facturmg towns, 2601
——Absence of any superiority as to fimish 1 the case of foreign engineenng work, as
comwpared with English work, 2602-2604.

JERMYN STREET INSTITUTION (ROYAL SCHOOL OF MINES).

1. Lumsted Operation of the School of Mines: Suggestons for als Extenston
and Improvement.

2. Admmstration . Amendment suggested

3. Particulars i connection wnth the Students, and the System of Instruction

4. Eveming Lectures to Working Men

5. Ezpenditure and Recewpts from Fees.

6. Approval of the Institution bemng in London.

1. Limted Operaton of the School of Mmes'.?Suggeslmc for 1ts Extension
and Improvement.

Limited usefulness of study at the Jerm

yo-street Institution, in th f
men preEanng for the universities, Donnelly 480-484. 558, 559—,Cans:s c«?fh‘l hyr:::ltgg
success itherto attendng tne teaching operations of the mstitution » suggestion for ren-
denng the mdustrial instruction more general, 35, 643-648.

Exception taken to the union of the wining school with the geological sury C
le
11389 Very complete charactea of the mstrucuor]x‘ s the operatlongof zh§ msmutlo:yl’)el:g,

owever, no encouragement to Government to take the mtiat
b ';o"eges. ur ggo et mmtiative towards founding local
Very lmited number of students adverted to1n tion with the mach |
..... and
staff available; doubt whether there wou%i be any great increase if the msututxonjwere
F

mwade complete as a college of science, Reeks 1245~1266. 1298-1300. 1314~1317 ——
433—I. Disadvantage
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JERMYN STREET INSTITUTION (ROYAL ScHOOL OF MINES)—continued.
1. Lumsted Operation of the School of Mmes: Suggestrons for ws Eztension and
Improvement—continued. f it *
Disadvantage in there being no house attached to the institution, where students from
the provinces could reside and be boarded, Heecks 1317-1323.
lmg;;rtance of & prof hip of mech 1 engmeenng 10 Jermyn-street, with refer-
ence

th to mining and metallurgical machinery, Percy 1440-1 1549=155 L e
Advantage of more fully utihsing gche admirable staff amche?l 10 ?l‘\‘Z ms%ﬁ?mobu&m ths
traming of teachers in science, Carpenter 2201,2202——Facilities for making the
wmstitution an efficient techaical sehool, Tyndail 2219-2227———Approval of the School
of Mioes being used as a traumng college for teachers, a model trade school being
attached to 1t for the purpose, Moseley 3753-37506 — Want of a physical faboratory in
Jermyn-street, and also of mstruction wn mathematics, Coomber 3899, 3900 —Very hmted
operation of the institution m supplymg managers for wonworks, &c4 this being chiefly
owing to its distance from the centre of industry, Ketson 4929~4933. 4978-4980.

Enumeration of several causes which account for the numenical want of success of the
School of Mnes, Huxley 7957-7966 Fundamental defect 10 theie beng no chair of
mathematics, b. 7057——Want also of a chaw of botany, this being a minor defeet,
b, ~——Defect i the entire busmess of teaching being thrown apon the professors;
want of a tutonal system in addition, 2b. 7957, 7058. 7963~——Demial, however, that the
School of Mines has been a failure, 16 7958~——Difficulty experienced as to the name of
the mstitution, 25, 7972

2. Administratwn: Amendment suggested
Improvement if the School of Mimes in Jermyn-sueet were under a director and pro-
fessors, who could devote all their energies to tie mstitution, Playfair 1053-1057——
Control of the Science and Art Department over the institutton, tb 1058-1061-——0pinion
favourable to the direction of the school by a council of professors rather than by one

governing head, Huzley 7973-7975

3. Particulars m connection with the Students, and the Sysiem of Instruction.

Tnformation 1 conuection with students »ho have passed through the Jermyn-street
school since 1ts establishment, Cole 880-884~——Statement relative to the number of
students under the scholarships, 5. 885.

Special object of the school to teach science in 1ts application to mining purposes,
Reeks 1190, 1191 —— Information relative to the subsequent purswits of the students at
the school; several mstances of great success mn hfe, owing to the scientific knowledge
dertved at the institution, b, 1192-1194. 1236, 1237. 1242, 1243 1300-1302. 1311~
1313——Details relative to the number of matriculated and occasional students of
different classes, there bemg also three exhibitioners 1 each year, and six students from
the Inland Revenue Department, :b 1197-1214 1245-1253. 1333-1335——DBeneficial
effect of the Jermyn-street lectures ta the case of schoolmasters, Tyndall 2243.

Requirement of all the students who go through the whole course 1n Jermyn-street, to
stady during the first year physics and chemstry, Huzley 7956 ——Study subsequently
of mweralogy and geology, th.——Eventually the student passes out, and takes an
associateship, either m gevlogy, metallurgy, or mining, 2 Uncertanty as to the
associates’ future careers, though many of them obtamn excellent and tmporiant a;l)!)omb-
ments, zb, 7958—7962——Excellent effect of the teaching 1 the School of Mines, Frank-

land 8143
Total of 1,346 students (including occasional students), who‘ have passed through the

school smee 1851, Ayp 426——Number of students 1n each h 10 1866 an lBGJ,
th,——Last of royal exhibitioners fo the school, n each of the years. 1863 and 1867, ib.

463.

8. Evering Lectures ta Working Men.

System of leciures to working men 1 the g, the atlend being very nu-
merous ; doubt as to any pracucal benefit resulting from these lectures, Reeks 1215~
1224 1232-1235. 1238-1241 1244 1293-12y5~——Great avidity displayed by working
men for the evening lectures, Tyndall 2244~2249-

6. Ezpenditure und Recerpts from Fees.
Partrculars relative to the public coat of the School of Mmes, and the receipts from
fees; way 1 which the latter are divided, Reeks 1225~1229. 1276-1291.

Amount of fees recerved m each year since 1851, aggregate of 11:269 1, App. 426
—~——Return of expenditure or of estimates for each year since 1858, sh. 427.

6. Approval of the Institution being 1 London :
Conclusion as to the Jermyn-street muning school being as b

ficial to the provinces
as
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JERMYN STREET INSTITUTION (ROYAL SCHOOL OF MINES)—conunued

6 Approval of the Inst:tution being tn London—continued.

as to London, Cole 889~-897. yo8-914———Advantage of the school bewg mn London, as
enabling first-class professors to be retamed, Reeks 1296, 1297.

See also Central College of Scrence Chemistry,2  Geological Survey  Metal-
lurgy Natural Philosophy.

Jewellery Manufacture ( Birmingham.) Large employment in Birmmgham w the manu-
facture of jewellery, the wages in the trade being very good, Bragg 6381-6383 6458——
Statement as to the great want of a knowledge of science 1n those engaged 1n the trade,
and as to the serious injury and loss through the absence of such knowledge, 15 6384~
6396 6455——Superior class of men in witness’s manufactory, several of them having
wecerved metruction at the Midland Institute, b 6395-6399——Want of a special pro-
fessor at Birmmgham, for gwing constant scientific anstraction to the persons engaged i
the manufactare of jewellery ; claim to Goversment aidl n the matter, 1b. 6400-6407.
6417-6436. 6456-6477—1 g competition of foreign jewellery with Burmmgham
Jewellery, more especially in nentral markets, tb. 6465-6473.

K.

Kane, Sir Robert (Analysis of his Evidence }—Is Fellow of the Royal Society, Presi-
dent of Queen’s College, Cork, and Dean of Faculty of the Dublin College of Suence,
bas for along tme taken an active interest 1 the question of scientific instruction,
2824-2829 —— Explanation of the system of lectures an3 scientific 1nstruction 1 operation
in Dublm, throngh means of the Royal Dabln Society, and subsequently of another
mstitution, previously to the establishment of the College of Science, 2630 ~2835~—State-
ment as to the College of Scrence not bemg yet farrly m operatzan, this bewng its first session,
2836, 2837——Careful consideration by the Royal Commission, of which watness was &
member, of the scheme of study te be pursued m the College of Science; foundation
of the scheme upon the model ot the Ecole Centraledes Arts et Manufuctures n Pans,
2838-2841 2854.

Reference tothe origin of the School of Engineening an Tripity College, and toits successful
operation, 2841-2845——Belief that the establishment of the College of Science 1n Dublin
18 not 1 advance of public opimion, and that 1t will n a short time be fully appreciated,
28.45-2848 2850 Statement as to the withdrawal of the popular ek t of tific
mstruction at the college, and as to the himitation of the scope of the mu-eum, grounds
for complaint m the matter, 2848, 2849. 2890~2915. 2947-2951——Importance attached
to the 1ndustrial musenm of the college, 2848, 2840. 2914- 2949, 2y50——Excellent staff
of prafessors attached to the college, there being, however, two or three chaurs not yet
filled up, 8851-2853.

Modificanons required in adapting to particular localities m England, the scheme of
mstruction pursued in the Dublin College of Science, 2854—2856- ng.:estions as to the
course desirsble m regard to the teaching of mdustrial pursuits, in cevmeztion with seien~
tific and theoretical mstroction, 2856-2861—— Question considered as to the students
who come to the college 1 Dublin, bemg provided with a sufficient amount of preluni~
nary scientific knowledge; advantage hereon of certaia exhibitions and scholarships
founded by the Science and Art Department, 2862-2851

Information relative to the scientific nstraction given in Ireland by meuns of the Queen’s
colleges , suggestions for the appomtiment of two additional professois, i order to extend
the usefulness of each college, 2872-2878. 2041-2043 2945 2968, 2g69—— Doubt at
Present whether civil engineering 18 to be one of the studies m the College of Science, 2877
——Explanation relative to the constitntivn of the model or normal scheols m Ireland,
under the National Board of Education, very ~atisfuctory operation of these schools
the matter of suenufic mstruction, 287g-2880 2941 2944——Useful mstraction givenm
the schools of the Christian Brothers, 2886-28q0

Ex(glanauon m connection with the fees at the Dublin College of Science, 28g8-2g05
——Obstacle to the professorg at the college undertaking a course of evening lectures to
artizans, 2gaf; 2907, 2971-2973——~Evidence on the suiject of agncultural lectures i
the College of Science, the professor having but one student m attendance, question 8s
to the expediency ol the transfer of this professorship lrom the Royal Dublin Society to
the College of Science, 2920-2930 2033. 2948, 2949 2953-2961 Details relative to
the constitution and operation of the agrcuitural schoois under the National Board ;
usefulness of the ngnicultural knowledge thus ympa:ted, 2g31-2940 2952. 2962-2967.

Representation as to the teaching body of the Dublin College of Science bemg too
much subordinated to the adnumstratiof or uclion of the secretary; expediency of the
cumuitee taking ‘evidence on ‘this subject difect imom 'fhe professonal staff, 2gBo-npge.

4331, PR
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Report, 1868-—~continued.

KING’S COLLEGE: ~
1. As to the Establishment and Support of the College.
2. Management.
8. Number of Students i the College and School, and Practice as to
Adrssion,
4. Applied Science Department.
5. Chemical Department.
&, Workshop.
7. Generally as to the System of Instruction

1 As to the Estabhshment and Support of the College

Formation of the college in 1829, the money having been rased partly by shares, and
partly by donations, and the land or site having been given by Government ; value of
this land adverted to, Cunnengham 3184-3197 3346, 33¢7——Expenditure of 130,0004
on the buildings, mcluding the laboratories, museums, R, 10 319823204~ Particn-
lars elative to the fees i ditferent departments, and the revenue generally of the colle
and school , conclusion as to the applied science department beng self~supporting, b,
3221. 3228 3344, 3345 3354-3363. 3445-3457~—Total of 24! a-year as the fees of
each student wn the school, mcluding books, &e., #b 3221, 3228—~The college 13 now
enticely self-supportmmg, tb. 3418,

2 Manogement
Admmstration and manegement of the college by & 1 elected by the sh
holders and donors, Cunmingham 3348, 3349

8 Number of Students in the College and School, and Practice as to Admission :

Total of about 500 students 1 the departments of the college, there being about 650
1n the eveming classes, and about 375 m the school, Cunningham 3205~3208 —-Recep~
tion mnto the college of boys from schocls generally, as well as from the college school, an
entrance on being required, b, 3213-3220~——Small number of boarders
the school or college, the dation bemng hmited, ib. 3229-3231. 3324, 3325-—~—
Control 1n the case of some young men from the proviuces, who hive in 8 hostel attached
to the college, 5. 3232-3235—~—Doubt as to many of the students having been -
structed 10 school~ connected with the S and Art Department, 3300~3302~——Facili-
ties as to the ad of students to the college and school,sb 3350~3353.

4. Appleed Scrence Department :

Number of students of the applied science n the schaol, and character of the scientific
preparation, Cunmingham 3209-3212. 32223227 3237-3240——Outhne of the mstrac-
tion 1n the college m the department of applied sciences, 1b 3236——Paiticulars 1 con-
nection with the students i the apphed science department of the college, therr class m
life, and the different studies pursued by them, Cunningham and Miller 3241~3246.
3339~3343——A laige number of the applied students go mito gz and manu-
facturing purswits, Cunninglam 3243 3339~3343

Large attendance of elerks from engneers’ and erchitects’ offices at the evening classes
m applied science ; subjects taught n these classee, Cunnmgham 3268-3271. 3296, 3207.
3333-3335" 3386-338¢ Practice as to the examinations m applied science, and as to
the certificates given for proficiency, Mller 3286-32g0——Very few students from the
applied science department who go to the universities, ib. 3291-3293 ——Large 1ncrease
of students m the applied science department; want of accommodation for a larger
number, Cunningham 3326, 3327. 3331, 3332.

5. Chemcal Department ¢

Statement explanatory of the system of day and evening msiruction in chemistry by
means of the labuiatory and of Jectures, number of students under such mstrucuon,
Maller 3272-3285—— Explanation of the t of teachmg in the ch { process,
th. 3315-3319——Steady inMease of siudents n the chemical department, 20 3328-
3330——>Satisfactory teaching m chemistry of the sensor boys 1n the school, 1b. 3433~
3436.

6. Workshop : )

Usefulnesa of the workshop attached to the college, Jenku 2261~2285. 2522-2525——
Details relative to the work hop nstruction 1a the college; conclumon as to its very
beuneficial operstion, Cunmngham and Miller 3246-3267 3336-3338. 3364-3379. 3390~
3400—— Regulations as to pupils 1 the school avaihng themselves of the worksh :p,
Cunmngham 3350-3385.

The work=hop was miroduced on the suggestion of witness, but no great results came
of 1t whilst he was at the college, Moseley 3770.

7. Generally as to the System of Instrucfon:

Opion that the exananution at King’s College 15 not sufficiently scientfic or severe,
Jenkin 2401——Frequent wnstances of studepis Irom the evening classes passing the ma-
tricuiation examinativn at Loadon Usiversny, Miller 3293-3296. Nata

atare
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KiINe’s CoLLgeE~—continued.

7 Generally as to the System of Instruction—continued

Nature of the struction at King’s College m drawing, Cunmungham 3303-3308-——
System of instruction 1 mechanical and hme constraction, 2% 3309-3314—Small
number of students who remain for the whole course of thiee years, b 3320, 3321~—
Certificates can be taken at the end of the second year, b 3322, 3323

Spectal course of mstruction in the college for students intended for particular pursuits,
Miller 3421, 3422——Increase of teaching 1n the cl 1 school at the college,
b 3437-3439——Obstacles to technical mstruction in connection with the course at
Oxford and Cambndge, zb. 3441-3443— Important advantage of the establishment of
echools and colleges 1n connection with each other, as at King’s College, b 3458-3464

Kings Somborne School. Instances of rudimentary scientific instruction bemg given at
elementary schools with excellent results, as at Kings Somborne School, Lingen 723~
733

Kitson, James, Jumor. (Analysisof s Evidence )—Is an nonmaster at Leeds, was educated
at London University, 4901~4903~—~—Result of a visit by watness to the Paris Exhibition
of 1867, his conclusion being that foreigners have not yet equalled Enghsh manufacturers
1n the making of locomotives, &c, or of tools, 4904~4907. 4941-4943 4982 Great
progress made by French manufacturers, owing very much to the scientific knowledge of
their managers, who are much superior to managers in England, 4907-4914. 4906—4998

Conclusion that in pomt of education Enghsh workmen are superior to the workmen
of France and Belgium, 4915-4918. 4941. 5006-5011 -Want of a superior and scientific
education of foremen and managers rather than of woikmen, 4919—— Expediency however
of workmen also receiving some scientific mstruction, 4920 4957, 4958 Statement as
to the absence of proper faciities for scientific teaching 1n Leeds, want of sufficient local
nterest m the matter, 4921, 4922 4935-4940 5002-5005

Suggested establishment of central schools of science m Leeds, Manchester, Birming-
ham, and South Wales, to be supported partly by fees, by local rates, and by Government,
4923-4927 4934, 4935. 4945. 4961. 4968 4981——Very lmited operation of the

ermyn-street mstitution 10 _supplying managers for ironworks, &c., this being chiefly
owing to 1ts distance from the centres of mdustry, 4929-4933. 4978~4980

Superionty of English mechanics to foreign mechanics, 4942, 4943 3993 Much
lower wages 1n the wron manufacture m France and Belgium than 1n England, 4944
4994, 4995—— Character of the facilities of scientific education required 1 the case of
the sons of foremen, 4958~4964. 4999-5001 Contemplated scientific nstruction of
manufactuiers at the unversities, 4965-4967.

Information relative to the endowed grammar school at Leeds, and the amount of
science teaching there, 4969-4977 Successful competition of France with England
mn the su]gpl ot locomotives for neutral markets, 4982—4988—~—Less difficulty of foreign
than of English manufacturers on the score of trades unions, 4989-4992——Views of
Mr., Ramsbottom of the London and North Western Railway as to the importance of
scientific education of managers rather than of workmen, 5006-5008.

L.

Laboratories Want of two or three good laboratories ; Government aid m this direction
being very expedient, Playfawrr 1155——Limited accommodation and resources of the
chemicul luboratory of 1he School of Mines, as compared with continental Iaboratones,
Reeks 1267-1375-——Character of the laboratories avalable for scientific students 1n
different places, as at the Midland Institute, Birmingham, the Bristol Trade School, &e,
Jselin 138b~1400——Importance of Government aid towards the provision of suuable
laboratories, Roscoe 5630-5637—~——1Information relative to the operation of the laboratories
attached to the chemical works on the Tyne, as regrmtds the pupils recewved m them,
Clapham 7000-7031.

See also Chemustry, 2.

Lace Trade Details relative 10 the lace trade of Calais, and the growing competition
with the Nottingham tiade ; several advantages of Calais over Nottingham i the matter,
Burkim 4826-4%37. 4846-4859 4864-4874 4884-4896—— Employment of several French
designers 1n the Nottingham lace works, 1b. 4884-4886. 4893-4899.

Lancashire  Prospect of a large increase in the establishment of science classes mn Lanca~
shue, Donnelly 115 117——Explanation as to the much larger number of science schools
and studeuts in Lancasbure than 1n Yorkshire, . §48-557 620, 621——Appreciation of
science instiuction in the Lancashire district, Jsefza 1349-135:~——Causes of the much
gieater development of science teaching 1n Lancashire than Yorkshire, Sales 5037-5039.
5006-5077 ——Lumited science teactdng wm day-schools for the wrading classes, Lawton
5302, 53n3. .

432—L F3 Benefiaal
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Lancashire—continued.

Beneficial effect m Lancashire of the scienca clasees in connecton waith the Science
and Art De, aitwent, Roscoe 5740, §741——Spread of teachmg 1 1 hue
throug' th- action of the Science and Art Department, Buckmaster 8221, 8232,

Lanzashre and Cheshire (Urion of Mechamey’ Institutes, §e.).  Prominent part taken by
witness 1 troducing tive teaching 1nto the mechanics’ nstitutes in
Lancashire and Cheshire, atts 5106-51 12~Detatls relative to the sysiem of scientific
instrection in these mstdations, the tion in tion with the Society ot Arts
and the Science and Art Department, and the beneficial results produced, 13, 5108 ef soq.
s202-5208 5238-6243. 52525257

Several 1nshrtutions besides mechanies’ mstitutes comprised 1z the wnion of Lancashire
and Cheslire msututes, Lawton 5263. p2g7~5300-——Particulars relative 1o the number
of science classes m mstitutions connected with the Umion, thera being elso several
science classes in stitutes and day-schools not 1n union ; character of the nstruction
given, 1b. 5263-5273 5297-~5299~——Duty of witness 1n reference to exammations 1n the
mstitutrons m the Lancashire and Cheshire vnion; steps taken by tim in promoting
soience classes, sd 5281, 5282,

ZLanyon, Sir Charles (Member of the Committee). (Anslysis of his Evidence,}—Sabmuts a
memorandum received from the Middlesborough Chamber of ce 88 to the
amportance of Government ad in the formation of a schéol of science 1a the Cleveland
iron dwstrict, 6036, 6937 Also a communication from Dr. Andrews, vice-premdent of
Queen’s College, Belfast, relative to scienee and art 1astruction 1 Ireland, and the
furiher facilities required, more especially at Belfast, for scientific education, 8937, 6938
——Also an estimate by Mr. Roscoe, of Owene’ College, Manchester, of the annual cost
of mamtaining a frst-class science college for 200 students, 6939, 6940——Also 8 letter
trom the Rev. Mr Sonthwood, of Cheltenham College, as to the instruction given 1a the
smhitary and civit department of the college, and as to the cost of working a science

heol for 300 students, 6940,

Lawton, Thomas. {Analysis of hiy Evidence.)—Is agent of the union of the Liancashwe and
Cheshire Institute, §261~——-Several mstitutions besid h ! institutes comprised
10 the upion, 5263. 5297-5300——Particulars relative to the ber of I
m ipstitotions connected with the umon, theré being also several science classes 1n
wmstitutes and day-schools mot m unton; character of the wmstruction given, 5263-5273.
5297—5199———Su§geshon that, as regards payment on results, where large results are
produced, the teacher should obtam a certificate, 5274~5276.

Statement as to the improper carrying out of the half-time regulations in tae Man-
chester distuct, 5276, 5277 Great want of primary education, so that scieatific
instruction 15 Inrgely rendeied impracticable, 5267. §280~——Duty of witness 1 reference
to exammations 1 fhe mstitutions 1n Lancashire and Cheshire union, steps taken by
him in promoting science classes, 5281, 5282———Conclusion as to the decided vsefulness
of scientifie mstiuction to children of the working classes, and to working men them-
selves, 5283-5293

Want of a supply of teachers for the imstit of L hire and Coeshire,
5293~ Absence of any mstance of teachers leaving the profeseion for other positions,
5204-5296——Jncressing demand among arusans for science istruction, §301
Limited science teaching in day-schools for the trading classes, 5302, §303-——Conclu~
sion as to the expediency of Government pushing forward the required demand for
seintific instruction, 5304-5307

Leotures. Advantage of a system of Jectures 1 provincial towns like the course of Jectures
in Jermyn-street, Donnelly, 505, 506 Iinportance of evenmg lectures in the great
manufactanng centres smuiar to those m Jermyn-street, Tyndall 2250——Vakue
attached 1o @ system of provincial sciestific lectures, Moseley 37743777 ——Esxpediency
of the attentron of the working olasses being called to the advantages of science wm-h:jae%
bg means of putlic lectures and otherwise, Jarmain, 4455-4460, 4521-4523—Decr
objection to lectures as a of teaching sci to the working classes, dngell 5373.

Sugge-uions for stmulating the micrest of the people in seientific matters by means of
popular lectures, difficalty as to the funds, Roscoe 5592~5596——Excellent effect of
some popular lectures by watness at Manch on el tary ch 'y, the ad
fee having been only one penny, 1b. 5592 Value attached to free lectures as a means
of stumulating suientific colture, such fectures should be a condition of State aid to any
local college, Rumney 60326036, 608g——Very useful eEet;t of penny lectures 2'1 the

a1 ai 1 , ham

Midiaad fastitute ai Bammgham, 1 inducing att the
berlmwn, 6257-6260.
See nlso, Colleges of Science. Edsnburgh, 5- Treland, Jermyn-street In-
sktution. 4.

12

Zeeds. Statement as to the absence of proper facilities for ecientific teaching m Leeds;
want of sufficient local interest 1n the matter, Kuson 4921, 4922 4935-4040. 5oo¢s-5m5

—~——Suong
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Report, 1868-—contiuued.

Leeds—continued.
———Strong feehing agemnst local rates for education, rates bewng already very high, Kefson
4952-4956——Information ielative to the endowed gramwar school at Leeds, and the
amount of scrence teaghing there, 16 4969-4977 yllabus of the course of mstruction
m the scientific division of the grammar school, 4pp. 457

Luingen, R, R. W (Analysis of lis Evidence).—Is Secretary of the Comnuttee of Council
on Education, 693—— Very lunited extent fo which mnstruction n science forms part of
the system of elementary schools, 694—698————Pa{ment by the Science and Art Depart-
ment, m respect of diawing 1n elementary schools, doubt as to the mechanical or geo~
metrical drawing being much taught, 697 78g-795———Obstacle to scentific teaching m
the schools, on account of the early age at which the great mass of the chuluaren leave,
reference hereon to the operation of the standards of exammation, 699-712 744~747-

Means by which under the Factory or Half-time Acts children may by remammg
longer at schopl rccerve seientific mstruction , behef that the half-time system 1s the chuef
means by which the elementary schools may aid scientsfic instruction, 713, 714 749-752.
781~783. Boz 826, 827—— Facility under the Industral Schools Act and the Poor Law
for compelling the education of » vast number of children who do not attend schaol
at all, 715, 716. 779, 780~——Consideration of the extent te which a better foundation
may be laxd for scientific mstruction by 1mproving the elementary teaching, suggestions
on this pomnt, 717-728. 739 754-7065. 773~778 813. 821824,

Instances of rudimentary scientific wnstruction bemg given at elementary <chools with
excellent results, as at Kings Somborne School, 723733 Benefictal effect if em-
ployers of labour, gave direct eneouragement and preference to boys who remamed at
school unfil their education became sufficiently advanced, 734-738. 748 y53—In-
centive to increased scientific education, if 1t were held indispensable for different ap-
pointments, 740-742——Disapproval of & scientific subjects for the seventh standard of
examination in elerentary schools, 743.

Difficulty as to scientific mstruction 1 elementary schools, through the mesters not
being competent for the pmipose, 744. 757-765——Doubt as to the expediency of re-
quining boys to attend elementary schools up to the age of sixteen,in order tocompete for
scholarships 1 seience, 784-788~——Room for much improvement in the teacheng of anthe
metic in schools geneally, 796-801, 803, 804——Obiection to teach t

g the el
schoolmaster more than one branch of suence m the trammng schools, 805-809--—1
Opmion favourable to Euchd aa to the foundation of scientific trawing for elementary
teachers, 810~812. !

Approvel of the endowments attached to some of the grammer schools being applied to
scienvific stroction, 814-816———Facilities at the unversities and colleges for supplying
instruction in science, 817, 818 B25——Conclusion that those benefited by a system of
saentific teaching should be required to contnbute very largely to the expense of 1t, 819
——Government might teke the muative w found hools, and m providing
inspection, 820.

Lweng, G, D, Letter from Mr., Liveing, explanatory of the steps being taken at Cam-
bridge Univeraity, for the promotion of stientific knowled e, and containing suggestions
on the subject generally, dpp. 475

Lloyd, Dr. George, (Analysis of his Evidence }—Has been for several years engaged w
the glass manufacture m Birmingham, 6799-6806-———Very defective education of fore-
men, managers, and manufacturers et Birmingham, i the matter of science, 6807-6811
~——Grent want of means of scientific mnstruction, 6812———Suggestions for the formation
of schools, or colleges of science, in manufacturing towns, for adults, where the teaching
of nutural science should be of a general and advanced character, 6814-6817 68316839
~—Advantage if scientific instruction were given much more freely m pubhc schools,
6815, 6834.

Importance attached 10 Govers t supervision of the proposed local colleges or schools
of science; Government mid being also given, 6818-6820. 6322-6830, 6840-6843 6845
~——Great want of scientific education of manufacturers as well as of foremen apd mana, TS,
6821——Approval of mcreased facihites of acrentsfic education  the upper class of King
Edward’s School at Birmingham, 6834, 6835——Doubt a8 to 1he want of scientific know-
ledge on the part of witness’s workmen having been mjurious to hum as regarda foreign
competition, 6836-6838——Qbstacles to children m factories availing themselves of the
facilities under the Labour Regulation Act, and the Factory Extension Act of 18675 6844

¥

LocdL AcTION AND SUPPORT (SCIENCE SCHOOLS 4ND CLASSES)

Information telative 10 the extent of local action 1 Staffordshire, Yorkshire, Lanca-
shire, &c , 1n the formation of science classes, Donnelly 113-137 Policy of the Science
and Art Department to encourage local effort and demand, rather than to force is st~
tutions upon the localities, Cole 293. 300——Obstacles to the department hmiting the
vumber of schools in any town, this mhtter resting entirely with the locality itself, Cole
& Donnelly 353-361—~——Necessary formation of & local tiee of P , m
order to i:onnect any school with the department, Donnelly 3a9—~——Objection to any

432~-1. F4 \ attomné
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Report, 1868—continued.

LocaL AcTION AND SUPPORT (SCIENCE SCHOOLS AND CLASSES)—continued.

attempt to enforee the estabhishment of hools 1n any locality, though possibly
some measure of central inspection may be desirable, Donnelly 622-631.

Conclusion that those benefited by a system of scientific teaching should be required
to contribute very largely to the expense of 1t, Zungen 819

Txpediency of all localities being on the same fooling aa regards State ad towards
the establishment of schuols or colleges of science, Cole 8g2-go5——Suggestions as to
the extent to which Government aid should be afforded towards mew local schools of
science, 1t being essenuial that the locahties should take the mmhiative 1n the matter, 1b,
898--gob. 945

Approval of large local contribution towards science schools, hberal Government ad
being also required, Mundella 46494659 4700-4705, 4749-4752. 4761——Opinion
that Government should aid localities 1 establishing or supporung science schools, by
contributing as much as the local contnbutions, Watts 5169, Platt 5844~5849. 5851=
5856——Suygestion that Government aid towards colleges of science be conditional
upon local aid, Roscoe 56g0, 5691.

Imprachicabiity of science schools bewng self-supporting, so that increased assistance
from the State 1s essential, Plazt 5812, 5813. 5843, 5844—~ Conclusion as to the expe-
diency of mereased Government assistance w aid of local effort towards the scientific
struction of the artisan classes n Birmingham and elsewhere, Zibbs 6,26-6546. 6586~
6590

Expediency of schools of for the benefit of factures being provided by
the manufacturers rather than by Government, Chance 66416645, 6&8 ., 6694-
6701.

Clamm of Birmmgham and other centres of mdustry, to md from Government mn the
establishment of scientific wstituuons or colleges, Wraight 6870-6873 6904-6907. 6913~
6g15. 6928, 6929,

Particulars relative to the failure exPenenced m various localities, and the success
achieved 1n others, through the action of the Science and Art Desparlment 10 promoting
local effort for instruction 1n science, Buckmaster 8204 et seg.——Statement showing the
want of increased facihties of personal communication between witness and localities de-
sirous of promoting scientific struction, there being at present much misapprehension as
to the science aid afforded by tbe department, 26 8204-8220

Conclusion of the Committee as to the necessity of loca} activity and support n com-
bination with Government ad, Eep. 1x

See also Colleges of Science. Government Grents. Scholarships in Science,
Science Schools and Classes.

Locai Colleges and Schools of Sezence. See Colleges of Science. Science Schools and Classes.

LovpoN UNIVERSITY :

Necessity of preparation 1n a great variety of subjects 1n which the elements of science
enter, in order to pass the matnculation exammation of the Umversity, Carpenter 2004~
2008———Requirement at present of a sound elementary knowledge of Laun and Greek;
opwion that Freoch and German should be ahernatives for the latter, 1. 2007-2011——
Tilustration of the stringent character of the matnculation exawnnation, ib, 2012-2015
——Statement as to the several schools which have sent up students to the Umverslttg',
there being also a large number from Owens’ College, Manchester, and several from the
Jermyn-street Institution, 25, 2016~2025

Scientific proficiency reguired for the degree of Doctor of Science 1 the University,
those who go m for mn for this degree chiefly devoting ti lves to teaching, Carpenter
2026 2028 2030-—— Belief that many who take the degree of Bachelor of Science
afterwaids become manufacturegs, 5. 2027-——Sacentific programme required for the
degree of Bachelor, this was fialted very much with reference to the course of stady 10
Jermyn-street, i 2028 Explanauon as to proficiency not heing required at the
University in the technology of any of the sciences, tb 2031 -2037.

Satsfactory instruction now given i elementary at a derabl ber of
schools, owing to the matricalation exammation of the Umwersity, Carpenter 2038, 2039
2100, 2101. 21 58-2160—Instances of sous of arbsans coming up for matnculation,
b 2092-2094——Total of ebout soo matriculated students yearly, the mnimum age
being sixteen, and the average age about eighteen, . 2096-20g8,

Explanation relatve to the number of degrees of Bachelor of Arts conferred yearly in
the Unmiversity , highest standard required, so that efficient preparation 18 essem‘.xal,
Carpenter 2123-2130—Statement 1 defence of the p t matnculation on
of the Umversity as regards the rejection of men who fail 1 any one subject, such as
Greek, though proficient in all others, 5. 2161-2374.

Tnaccuracy of Dr. Carpenter’s evid on the eubject of degrees iz Mining m the
University of London, Donnelly 7868, 7869.

See also Owens’ College.

Macadam,
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Report, 1868—continued

M.

Macadam, Dr. Stevenson  (Analysis of his Evidence Y —Represents the Watt Institation
or School of Arts 1n Edinburgh, and 1s prepared to give evidence on the subject of
technical education 1n Scotland generally, 7452~7456 —— Supplies sundry details relative to
the ongin, constitation, and working of the Watt Institut.on, showng its very suceessful
and beneficial operation as regards the scientific wstruction of the artizan classes, 7457
et seq. 75607559, 7584~7587. 7600~7603.

Reference to the Andersoman Universily at Glasgow as also supplying a system of
lectures on science to artizans, 7491 Successful teaching of the el ts of L
at & mechanics’ institute m Glasgow, Existence of mechanics’ mstitates n several
towns in Scotland, by means of which an 1mpetus 1s given to the study of science, 7493
——Machmery afforded by mechanics’ institutes 1n connection with a systematic teaching
of sclence, 7493. 7496——Recent arrangement by wineh the Watt Insutution has
become connected with the Science and Art Department, 7495. 7615

Re-olutions adopted at a conference held in Edinburgh on 20th March 1868, with
respect to the measures desirable for carrying out an extended system of scientific
education, 7496, 7497 Appomtment of a committee by the Royal Scottish Society of
Arts for dealing with the question of scientific teaching ; conclusions of such eommittee
as to the want of increased aid and encouragement from Government 1 different ways,
7496-7498 ‘Want of inducements to the teaching of science in the dayume by
elementary teacheis, 7498~7502 7604.

Foundation m the Scottish Umversities of several chars of applied science, 7503~

505~—Attendance principally of the artizan class at the Watt Institution, 7506——

xpediency of an extension of the Institution, mn oider to meet the demand in Edin-
burgh for better facihties of scientific wstruction, 7507-7515——Capabihties of the
teachers i elementary schools 1 Scotland for conveying a certam amount of instruction
1 science, such 1nstruction being very feasible and desirable, 75167524, 7566-7572.

Abolition some years since of the chair of technology at Edmnburgh Unmiveisity;
degire for its re-establishment, 7525-7530 Information relative to the Industrial
Museum at Edinburgh, its system of lectures, and the excellent attendance of the
arbzan classes, objection 1o a ditect connection between the Mugeum and Schoot of
Arts, 7531-7543~——Support of the Industral Museum by Government grant, 7544
~——Good attendance at popular lectures on science delivered by witness and: other pro-
fessors in Edinburgh, 7546—7548——Attendance chiefly of the mddle classes at ceriain
lectuves 8t the Philosophical Insttution, 7549. )

Absence hitherto of any aid from Government towards the School of Arts, belief
that such aid would mcrease the usefulness of the wstitution, 7558, 7559 7582, 7583.
1?04—7607 76117615 ——Lamted attendance at ihe class of agriculture 1 Edmnburgh

mversity ; belief, nevertheless, that science is appreciated by the Scotch agrcultunsts,
7560~7565——Readiness of the people of Scotland to pay an education rate, if levied
over the whole country , expected opposition to a local 1ate, more especially in rural
distiets, 75737575 7588-7597

Means of mmparing an useful knowledge of chemstry, &e., m the Watt Institution,
as apphed to trades, though 1t 18 hurdly possible 1 & technical school to teach the vaiious
trades, 7576-7581——Suggestion as to the character of the teaching 1n science which
ma¥ be adopted 1 elementary schoolg, such teaching to com at the age of ten,
or fiom ten to twelve, 7598, 7599 7608, 76ug Readiness evinced by the working
classes to attend scienhific lectures, inespectively of attractive experiments, 7600~7603
System of evewng classes exclusively at the Watt Institution, there being jumior and sentor
clusses, and the attendance being much larger . winter than summer, 7610. 7621, 7622.

Suggestions as to the mode of scientific mstruction desiwable 1n connection with
mechauics’ mstitutes, 7616-7620——Decided value of technicel courses of 1nstruction
w chemstry with reference to manufacturers, 7623——Importance also of techmical
courses In engmeerng, 7624——Particulars relative to the salanes or fees of the teachers
n the Watt Institute, 7625, 7628-7630——Arrangements 1n force at the High School of
Edmburgh for the teaching of el tary , 7632, 7633.

Machinery and Tools Superionty still mantawmed by the machinery of tlis country,
though, on account of more scienufic knowledge abroad, and the greater cheapness of
labour, there 13 a nisk of our losing certan trades through the competition of Fiance,
Belgium, &e., Cole 972-991.

Question considered as to foreign competition m the manufacture of machinery and
tools; supremacy still mawntaed by this country, though great stndes have doubt~
lesa been made 1 Prussw, Belgium, &e, Whitworth 1656. 1698-1704. 1711-1715.
1746-1786—-—Efficiency of a class of men called * machine men,” empluyed by witness
in fimshing the machwes, 1. 1696, 1697, 1704-1706——Saopenonty of the machines or
tools made by witness as compared with foreign-made tools; ilustration of this at the
Pans Exhibition, . 17111713, 1771~#786.

Absence of any supenionty as to finish in the case of foreign engineering work, as
compared with Enghish work, Jenkin 2602-26u4——Explanation as to the large usg of
English ;nachmery i the Culas lace trade, Birkin 48284837, 4846-48s2 4872.

400 _—
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Report, 1868——contrnued.

Machinery and Tools~—~continued.

Necessary adopuon by witness of every improvement 1 the construction of machunery,
Platt 5756, 5757———Large export of machmery by witness to all parts of the world,
notwithstanding the import duties i foreign countries, . §758, 5759———Lesa competi-
tion of continental machine makers with English makers than m former years ; wstances
of ths, 5. 5760. 5780, 5781 ~—Practice on the continent to copy Enghsh machines;
exception m the case of the combing machine, b, 5761-5763 ~—Numerous rnveations
by Americans ; export, nevertheless, of English machinery to America, notwithstanding
the high export duty, sb. §761.

Statement as to the large use of Amencan machinery and mventions n ths y
Freld 6739, 6740. 6760-6769——Illustration, in the case of a pumping engme obtuined
by witness from France, of the successful competition of foreign manufacturers, owing
to the lower wages than 1o England, Cochrane 718u-7183. 7208, 7209 7249~7261-wee
Equally good workmavship of the French and German engines as of English engines,
15 7188-7192 — Opunion as to the comparative nferiority of engufeerng tools made
wbroad, b. 7194~7196. .

Statement as to the superior machinery produced at Chemmitz and other places abroad
as compared with this country, Gall, 7743~7750. 7797~7803

See also Foresgn Competitron. United States.

Managers of Works. See Foremen and Managers,

Manchester, Very imited attendance of witness’s foremen or workmen at the suience
classes, m Manchester, of the Science and Avt Department, Whitworth 1651-1654
~——Probability of artizans at Manchester attending scientific classes or institutions 1
Jarger numbers but lor 1he amount of the fees, 35 1744~1754 ——Failore of the Man-
chesier New College adverted to m connection with the success of Owens’ College,
Carpenter 2120-2123,

Statement a¢ to the excellent effect of the introduction of science teachwng into the

hester Free Gr School, Watts 5146-5148——Exceedingly beneficial opera~
tion of the Manchester Mechames' Institute, b, 5228,

Sundry particulars relative to the Manchester Mechames’ Institute, the character of
the scientific teaching, and the number, class 12 hite, and fees of the students, excellent
results produced, Angell 5311 et seq.——Probability of & much larger attendance of
pupis at the school of the mecl stitute but for social objection by parents; low
amount of the fees adverted to hereon, zb. 5376-5386.

Statement showing the special need of the Manchester district for a bigh-class of scien~
tific culture, Roscoe 5509-5515——Frequent employment hitherto of Germans in
alkah and other works 1n the district on account of thewr scientific attainments ; ncreas-
mg supply of Enghshmen from Owens’ College for these works, 1b, 5511-5525——Ap-
pointment of one of witness’s students as ter at Manchester Gr School,
where science 18 bemg carried on upon an extensive scale, sb. 5534-5536——Shght
prospect of mumeipal aid bemng forthcoming for Owene’ College and pumlar stitutions,
1b. 5732-5736 ‘

Expected willingness of Manchester to be rated for free schools for the use of the
poor, Rumney 59o0-5906———Falure ot the An School 1 Manchester, as ds in-

struction in design; present operation and expenditure of the school adverted to, 1b.

5975-5982-
See also Qwens’ College.

Manval Dezterty. Difference between the science schaols of the Science and Art
Department and the Ecoles des Arts et Méners in France, as regards traming i manual
dextenity, Donrnelly 394-398———Suggestions for instructing 1 the nse of tools young
children attending primary schools, Whitworth 162g9-1636— —Course proposed 1o be
pursued with a view to the stqusition by stadents of manual dexterity or practical tact
1u any profession or trade, Huxley 7093-7999-

Manufactures and Manufacturers. Witness 15 strongly of opwon that largely increased
facikities for scientific instruction are required 1n this country i the mterest of its manu~
facturers, Playfair 1005~1016-——Large ber of the students n chemistry, at King’s
College, who are the sons of factarers, O ham 3243———Concl as to the
necessity of scientific knowledge m the owners of large establishments, Ripley 4042~
4045——0Great want of scientfic knowledge n manufacturers as well as in their

" foremen, Mundells 4588-4590. 4747, 4748—~—Necessity of scientific imstruction in the
case only of facturers, gers, and f , though it is very deswrable for
artizans generally, 16. 4664-4667. 4792, 4793-

Witness, who 15 a graduate of the Unwversity of Cambridge, having been seventh
wrangler, finds bis scientific knowledge verywaluable 1 ns manufacture, Chance 6615-
6621. 6702~6707——Conclusion that the manufacturers, rather than Government, shonid
provide schools of science required for the benefit of manufactares, b, 6641-6645. 6689.

66g4-6701~———Great 1mportance attached to masufactorers being highly and cboroug;ldy
educated,

S
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Manufactures and Manufacturers: tinued

educated, Chance 6674-6688 6702-6707 Advantages o}' large capitalists and manufac-
turers having a umversity education, b, 6674~6676-——~Great want of seientific education
of manufacturers as well as of foremen and managers, Lloyd 6821.

Causes which account for the manufacturers not sufficiently encouraging scientific
mstitutions, Wright 68606868 ——Great 1mportance of screntific knowledge to the large
pumber of small manufacturers at Birmingham, b 6898-6903. 6916, 6917~ General
desire on the part of chemical manufacturers for an extension of scientific mstruction,
Clapham 6999.

Ignorance and apathy of the manufacturing classes adverted to as partly accounting
for the scanty attendance at the School of Mines m Jermyu-street, Huzley 7958-7964
8008, 8oog.

Last of articles made 1 Birmmgham and the hardware district which are largely
replaced 1n the common markets of the world by the productions of other countries,
App 4794817

See also Artizans Birmingham Bradford. Colleges of Scuence,  Forewn
© Competrtron. Foremen and Managers. France Government Grants.

Iron Moanufacture Machiwnery and Tools.  Metallurgy.  United States.
Unwersitres.  Woollen Manufacture.

Muthematies. Approval of a certain amount of mathematical culture as an essential
element n any system of education, Tyndall 2214, 2215—— Undue amount of mathema~
tical koowledge required by the exammation papers, of Mr. Cowie; mmprovement
through the appomntment of Mr. Anderson mn lieu of Mr. Cowie, Coomber 3904-3920

Mayer, Jokn, F c.5. (Analysis of his vadencez‘alx a science teacher at Glasgow, and
18 secretary of the Association of S T 8, 7634, 7635——Particulars relative
to the operation of the secular and elementary school m Glasgow, in which witness
teaches; information more especially as to the mstruction , and its factory
results, 7636-7648. 7720-7725——Details 1 connection with the Andersoman Institute
at Glasgow, the arrangements as to acienfific lectures by eminent professors, the system
of fees, &c., conclusion as to the very beneficial effect of the imstruction as regaids

. the artizan classes, 7649-7668. 7673-7675 768g-7694 7706~770Q 7714-7710.

Statement es to the extent and character of the scientific nstruction at the Glasgow
Mechanies™ Institute, very hmited connection with the South Kensimgton Department,
7669-7672 7675-7678 ——Indisposition n Scotland to take advantage of Grovernment aid
in the teaching of science, 7678——Increasing extent to which the Andersonian Institute
18 becounng connected with the Science and Art Department, 767g.

Information relative to the several classes in science at Glasgow Univeisity, ard the
number and poaition 1 Iife of the students, 7680—7688——Difficulty n ymparting scientific
knowledge to the artzan class m Scotland, through the waut of previous elementary

- knowledge; less difficulty, however, than 10 England, 768g-7694- Behef as to the
facility of giving elementary 1nstruction 1n scrence to children in elementary schools, both
1 Scotland and England, 7695-7697-

Exceptional mstances in Scotland of artizans Jleaving their children at schoo} up to the
age of thirteen or fourteen, 7698. 7704, 7705——Charge of 7 & 6 d. quarterly for the
struction given m the Glasgow Sec¢ular School, 7700——Absence of wstruction 1n science
m the nurmel schools at Glas§ow, 7701-7703. 7720, 7721—— Importance attached to the
annual examunations 1 schools 1o connection with South Kensington, 7710, 7711.

Suggestion that the examination for teachers specially should be resumed, and that the
examination be local, and be of a higher character, 7726, 7727. 7730——Approval of the
the system of payment by results, it being desirable to extend the system to day classes
In stience, 7727-&799-——-Improvrment if the candidate for the teacher’s certificate were
not examined 1 the same room as the pupil, 7730.

Mech I Dr See Dr

4 4

MEcHANICAL ENGINEERING .

1. Generally,
2, Whitworth Scholarships and Ezhibitions.

1 Generally:

Very hmited means at present for obtanng theoretical knowledge m mechameal
enguneenng, Whitworth 1625-1628——Outlne of the mstruction desirable to be given
in connection with mechauical engneering m such places as Owens' College, Mancheser,
th, 1637-1648——Conclusion as to Manchester bemng the best place for a college of
mechanical engmeenng, b 1649, 1650.

Advantage derived by witness, when & pupil at Mr. Faurbairm’s, from the scientific
education which he had previously reteived , very unprepared state generally of the pupils
at Mr. Fawbaurn’s and at Messrs. Penn’s, in mechanical engineenng, Jenkin 2254—2271.

433—1, [ X1 2522—
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MECHANICAL, ENGINEERING—continued,

1. Generally—continued.

2522-2524~——Very httle iformation nparied by masters or foremen to the pupils or
apprentices 1 the workshops, Jenkin 2271-2276. 2454~2456 2400-2494. 25004502~
Reception of twenty-five pupils, who pay premums at Messra, Easton's factory, there
being about 8co workmen, 1b. 2277-2279——Better techmeal education of artizan
apprentices In engieers’ workshops, thas of pupils who pay premwmms, b, 2516-2530
~—Instances of very eminent engineers who possessed no scientific knowledge, 5.
2527-2531~——Obstacles to engmneenng pupils receiving professorial 1mstraction 1n the
works, 6. 2599, 2600.

THustrations, 1 the case of mechamcs, of the importance of an amended system of
science teaching, Moseley 3737, 3738——Siatement showing the expediency of teachin
what 1s termed the theory of work, as specially required to be understood by mechanical
‘engineers, 6. 3739-3744 Suggestions as {o the course of nstruection desmrable for
engipeers and machiists, Platt 5816-5820——Advantage of a knowledge of chemistry
n engneers, 5. 5823-5825.

List of schools having day tlasses in science, and showing the number of students m
theoretical mechanics and m apphed mechanics, App. 436~438.

2 Whatworth Scholarships and Exrhibitions :

Apprehension lest the scholarships about to be established by Mr. Whuworh 1n
mechanical science will be gained almost entirely by the artizan classes, to the exclusion
of theoretical men, Cole g57-491.

Explanation that the prowision of better foremen and managers m the works of
‘mechanical engineers, 1s the main object of the endowments proposed to be founded by
witness, Whitwortk 1622 Intention to secure by the endowments the combination of
scientific knowledge with practical skill, 25, 1622-1624. 1656——Details 10 explanation
of the arrangements proposed by witness for the practical working of his scheme of
endowment in the shape of scholarships and exhibitions for mechanical science, 15, 1657
et seq. 1800-1805——Arrangement as fo the exammations for the scholarships being
undertaken by the Commuttee of Couneil on Education, 18, 1666-1671. 1800-1805———
Suggestion with a view to honorary degrees bemg conferred on those who succeed 1
obtaming scholarships, 15. 1666-1668.

Esxplanation of the action to be taken by the Education Department, 1 connection
with Mr. Whitworth’s scholarships and exhibitions, and with the examnation of the
students, Cole 1680-1691.

Probability of the scholarships bemng gained chiefly by artizans who qualify them-
selves for the theoretical exammation, Whitworth 16g2. 1694 ——Pruspect of some of
the scholarships bemy gemed by young men taken by mechanical engmeers as pupils or
apprentices, b, 1692, 1693 1733-1743.

Prospect of students . the workshop at King’s College competing successfully for
the Whuworth scholerships, Cunningham 3336-3338~——Importance attached to the
Whatworth scholarships, Liatt 5845

Communcation from Mr, Whitworth to the Secretary of the Science and Art Depart~
ment, dated 4th Mav 1868, together with a ndum contaimng sundry explanat
and suggesiions relanve to s scholarships for mechanical science, App. 4.33-435-

See also Cwil and Mechanical Engimeers.  France.

Mechanws’ Institutes. Great conventence of mechanics’ institutes in connection with the
bolding of eveming classes, Donnelly 521-52;7 —— Facility given to mechanics’ institutes
to hold classes m mechanical drawing m connection with™ the South Kensmgton Depart-
ment, Cole 850, 851. ~

Entire inadequacy of mstruction in tion with mechames’ institutes, as compared
with the scientific instraction ubroad, Mundella 4635. 4785——DBelief that mechanics’
institutions could be eastly adapted for the teaching of the body of the working classes
1n elementary science, Sales 5052~——Grounds for objecting, i the case of mechanics’
nstitations, to the restricuion with regard to payment on results in mght classes, where
there are no day schools, 5. go6o-5063. 5088-5091.

Promment past taken by witness m introducing 1ve Bei teaching nto the
mechanies’ mstitutes mn 1 hire and Cheshire, Waits 5!06—5112——ngls relative
to the system of sctentific struction 1a these mstiutions, the tions In t
with the Society of Arts, and the Science and Art Department, and the bre:{eﬁcial :esultsr
produced, 1b. 5108 ef seq. 5202-5208. 5238-5743. 252-5257~——Successful operation o
i m ! 100 with s nsttntes i Manchester, &ec., Rumney
6032. 6054, 6o55. 6085-6087.
32- D054, DO55. VOG5 7 . Exia
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Report, 1868—continned.

Mech s I tinued. N

Exstence of mechanics’ instrutes i several towns in Scoiland, by means of which an
mmpetus 18 given to the study of science, Macadam 7493——Machimery afforded by
mechanics’ mstitutes 1n tion with a systematic teachng of science, 2. 7493- 7496
——Suggestions as to the mode of scientific mstruction desirable 1 connection with
mechanicy’ institutes, 6. 7616-7620.

See also L hire and Cheshare. Manckester.

Medical Students. Statement as to the wnfernior state of education of students who present
themselves for medical examinations, expediency of the medical counail rasmng thewr
standard of requirements, Carpenter 2051~2063——Character of the theoretical studies
desirable for medical students previously to the study of the art nuself, Huzley 7989-7992.

Merthyr Tydnl., Prospect of ofa g school, if established at Merthyr Tydwil,
Coomber 3885, 3886.

.

Metallurgy The mstruction 1 metallurgy at Jermyn-street 15 gwen in connection with
the general course of the school, Percy 1415——There are also several stadents who
come to witness for instruction, without sttending the general course, 1b. 1415-1419——
Fees are payable by the students n respect of the laburatory mstruction, irrespectively of
1ts bemng a portion of the regular course, b, 1420-1424 —Details explanatory of the
Justruction given by witness, practical knowledge conveyed 1 addition to the principles
of the science, b, 1424-1438.

Particulars relative to the number and class of students who attend witness’s lectures,
or are mstiucted 1 the laboratory , improbabihity of any large number of students m
metallurgy, Percy 1448-1459 1520~1525 1546-1558. 1552-1558——Degree of
scientific knowledge possessed by the students when they first attend, the mstruction
given enabling many of them to obtamn situations as, assayers, &e¢ , m manufactories, zb.
1450-1464 1526, 1527——Great advantage if there were a school hke that in Jermyn-
street, 1a Birmingham and other metallurgical districts, for the scientific mstruction of
foremen and managers, &b 1468-1477. 1518, 1519. 1555-1558. 1591-1600.

Very useful operation of the science classes 1n connection with the Science and Art
Department, as regards mstraction n metallurgy, Percy 1478-1494 1564-1569 1604-
160g——Expediency of teaching not only the principles of the science of metallurgy,
but 1ts application to the smelting of metals, 1b 1530-1536 Doubt as to many
Englishmen now going abroad to study mwing or metallurgy, b, 1570-1574—— Satis-
factory progress bemg made generally in the knowledge of metallurgy within witness’s
experience, tb. 1604-1609. 1611~1616—— Improvement 1 the operations of mming and
metallurgy m this country, Hunt 1822-1825 1827.

See also Ir.n Manufacture,

5

Metropolitan College of Science See Central College of Science

Middls and Upper Classes. Explanation as to its bemng the policy of the Science and Art
Department, to md the education of the artisan class mainly, though mducemenls are
also held out to the middle and upper classes to attend the schools and to pay school
fees, Cole 4-8 266-271. 277-209————Statement of the aid given by Govermment to
science nstruction at the umiversities of London, Aberdeen, Glasgow, &c, such
wstruction having reference mainly to the mddle and upper classes, 1, 258-268. 290,
291.

Grounds for concluding that the middle and upper classes should pay fees for therr
wstruc tion 1 science schools and collezes; advantaze in such cases of therr having
factlies for instruction, Donnelly 441451 460.467-471 496-503 538 F7o——Approval
of the middle classes being allowed to compete for scholarships 1n science, 3h 461-463

Daubt as to any better teaching of the artisan class m science, if the middle classes
were excluded from such teaching, 16" 496. 5o3. 538

Speciul want of science mstruction in the case of thé mddle and wealthier classes,
Cole go7-——Doubt asto an extended system of schools of science bemng 1aken advantage
of by the middle classes almost exclusively, and not by the artisan class as well, 15 g61—
97!

Linntations subject to which witness approves of Government aid towards the scienbfic
instruction of the middle classes, Playfasr 1123-1125. 1134-1137 1167-1171——
Advantage of encouraging scientific mstrucuon 1n schools for the middle and upper
classes by means of exhibitions, scholarships, fellowships, and endowments, Moseley 3751,
8762——1Indirect educational aid received by the upper classes from the State, through
existing endowments under 1ts control, 2b 3789. 3792, 3793.

Argument as to the expediency of the State contributing towards the scientific
wstruction not only of the artisan class, but of the muddie cless, on atcount of the
benefits thereby to the national industrieg and to the country at large, Watts 5315-5237
5258, p259——Advantage if scienca were comprised m the teaching at many intermediate

432—1, [ ¥} schools,
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Report, 1868—continued,

Middle and Upper Classes—continued. ’
schools, and at snch colleges ag those at Framlingham, Crawley, Dulwich, &e., Buck-
master 8274, 8275. '

Stat t of Parl tary votes for science for the middle snd upper cl i
1867-68, extlusive of the cost of the Queen’s Culleges, Irefand, App. 462.P per Clussen in
See also Uwens’ College.  Payment on Results.  Secondary Schools,

Middlesborough Chamber of Commerce Witness submits u memorandum 1ecerved from the
Middlesborough Chamber of Commerce as to the importance of Government md 'n the
formation ot & school of science in the Cleveland iron district, Sir C. Lanyon Gg36,

6937
Bidland Institute  See Bumwngham, 2

Miller, Dr. Wilham Allen See Cunningham, John Wilham, §e,

MINING ScHOOLS 4AND COLLEGES*
1. State of Education of Working Miners; estions on the Subject,
2, Suggestums relatwe to the Scmmju’: S'E‘ggmhm of Far:r}g:n and
anagers.
8. Question of Establishing Local Mirang Colleges
4. Question of Local Mining Schools Like the School in Cornwall,

1. State of Education of Working Miners, Suggestion on the Sulyect ,

Increasing deswe amongst working mipers for scientific instruction, owners, and
managers, however, not generally attaching advantage to such instruction 1 the men, and
bem%)ﬁ'equently prejudiced agminstit, Hunf 1818, 1826 1867. 1882, 1883 1892, 1922. 1925
~——Diminished number of colliery accidents if the men were better educated, 14, 1873——
Dufficulty of any scientifiic mstruction of winers through the want of primary education,
advantage ou this score of applying the half-time system to mines, b, 1878-1881. 1907,
1909, 1910. 19371994 1995-2000 Want of lacilities for the circulation and mter-
change of wformation amongst miners in different districts, 1b. 1927-1932——Circula-
tion and recerpt of mining statitics through means of witness’s ofhice, 5 1933-1936,

Suggestions for improving prumary education i the miming diatricts, and for combining
with 1t some elementary knowledge of science, as preparatory to increased scientific
astrucuon after the age of fourteen, Hunt 1937-1949——FProposed attendance at evening
classes m science in the case of boys at work 1 the mines after the age of fourteen;
course of mstruction suggested, 1h. 1946-1g51.

Steps taken for the promotion of primary education wn the colhery districts m Stafe
fordshire and the North of England, so that the children of those engaged in mines are
geverally sufficiently advanced for receiving scientific instraction, Cochrane 7135-7152
Necessity of science classes 1o the colliery distrets around Newcastle bewng held m
the evening ; the same teachers could have day classes in the towns for the wron works
. 7176-7179.

Establishment of several colliery schoole by Earl Vane, fees bemng required from the
children attending, and the average aitendance bemng very good, Daglish 7302-7313.
7373-7378 Necessity of 1tnerary teaching, 1 order to reach the miomg population,
1 7330, 7406—— Considerable difficulty in carrying out g ck n t
with the day schools at Earl Vane’s collierses, tb. 7391-7400

2. Suggestions relative to the Serentsfic Educatwn of Foremen and Managers :

Approval of & certamn amount of scientific knowledge being msisted upon m the case
of those in charge of mining operations, Roscoe 5715~5719—— Want of facihtes for 8
scientific education of foremen, managers, &c. of colhenes, it bemng necegsary to bring
such education home to the colberes by means of travelliag teachers, Cochrane 7132
7134- 7153~7160. ~ -

Tendency to increased safety in the working of mynes, if the foremen had scientific
tranmng, Daglhsh 7325. 7389, 7390—Sufficiency of the primary education of those
selected for foremen as a basms of scientific instruction, 1b. 7326~7335. 7369-7371- 7379~
7385—~——Advantage of the managers of mines beng educated m collegrate schools of
science, th. 7371, 7372 Daubt as to the expediency of making it compalsory for over-
men or foremen of mines to pass an examination, ib 7403, 7494.

. 3. Questin of Establishing Local Mimng Colleges :

Opinion as to the sufficiency of one munng college in London, with several y
muiog schools in the provinces, Cole 894-896. 941, 942. 908-923. 992——Conclusion
as to the wodking of the Jermyn-street School of Mines being no encouragement to
Government to found local mining eolleges, 1b. 9o8-423——Qpiaion that there is not
sufhieient demand for another eollege or schpol of mines m the provinces, Recks 1268+
1300. 1308~1310.

Explanation

3
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Report, 1868 —contnued,

MiNiNG ScHOOLS AND COLLEGFS—continued, .
3. Question of Establishng Local Mining Colleges—continned.

Explanation of wilness’s views s tb the scientific stodies desirable m reference to
mnning 1n the case of young wen attending the Jer'mgl-street Institution, or local schools
or colleges of a sumlar kind, Huni 1952 et seq ~——Difficulty as to local mmmg students
attending the Jermvn-street course, convenience and increased attendance if there were
colleges n Newcastle and other mining centres, :b. 1977-1g81 1986-1gg1.

Representation ag to the want of mstitutions similar to the Jermyn-street School of
Mumes in the chief mmmg districts, Cockrane 7197-7203. 7276-7293——Expectation

that large fees would readily be paid by students at colleges established by Government
1 mimng centres, 15, 7277286 ;

4, Questwn of Local Miming Schools Like the Schools 1n Cornwall .

Importance if mining schools mmilar 4o that i Cornwall were established in the
severa! colliery districts, benefit thereby to employers as well as employed, Huuz 1846~
1873 Expediency of Goveinment axding the localities in establishing and mantainmg
mining schools, 26 1863 -1867. 1886-1888. 1894~1903

With regordg to the orgamsation in Cornwall for the wnstruction of the mmers m
geience, witness was not aware of 1t till recently, and considers that some simlar plan
might be adopted 1n the Neorth of England; difficulty as to the colliery owners sub-
scribing, except m providing the accommodation requued, Cochrane, 7174, 7175.

Expediency of the mimng districts 1n the north bemng better mformed as to the md
recetvable through the Scince and Art Department, 1t beng tmportant that the depart-
ment should organie local science schools, and should maintain mspection over them,
Daghsh 7336-7351 7401, 7402.

Importance attached by the Committee to the operation of schools sumlar to the
mining school of Cornwall, Rep.1v, v

See al<o Colleges of Science. Cornwall Durham Jermyn-street Institution.
Merthyr Tydwn Newcastle District Wgan Miming School.

Montagu, The Right Hon Lord Robert (Member of the Commrttee) (Amalysis of his Evi-
dence.)—Explams the views of the Education Department upon the subject of a central
awmversity and local colleges of science, 7918 et seg ——The amount of Government aid
towards each lacal college wag to be a matter of negouation with the locality, the esti~
mated cost to the State being 25,000 1 o year for ten years, mncluding the central and
local in~titutions, 7924~7931.

Moseley, The Rev, Canon  (Analysis of his Evd Y—Is a ber of the Counail -of
Miluary Education, and was formerly one of the mspectors of schools, 3711, 3712——
‘Was one of the founders of the applied science department at King’s College, and was
the onginator of the Bristol Tiade School, 3713, 3714——Explans the circumstances
under which a former national school at Bristol was converted nto the present trade
school, 3715~ Supplies particulars as to the constitution, management, and operation
of the school, the number and cluss of pupils, the system of scientific wstruction, and
its excellent results, 3715-3735. 3767-3759 3782, 3783

Argument as to the importance of teaching wdustnal science to the wndustnal classes,
rather than mere science which s not applicable tu any useful wdustry, 3736-3738-—wm
1llustrations in the case of mechanics of the mmportance of an arnendment system of science
teaching, 3737, 3738——Statement showing the expediency of teaching what 1s termed the
theory of work, asspecially requuied to be understood b, b | engineers, 373g-3744.

Proposition for the establishment of a normal school for the traming of teachers of
mdustrial suience, the students to be drawn from the existing traing schools, 3745-3748.
3753-3756. 3765-3769. 3784-3786———Advantage if some of the teachers proposed to
be tramed at the public expense were eventually to become connected with manufactures,
8747. 3784-3786 3797 ——Suggestion that the system f “payment mpon results be
extended to all middle-class private and public schools giving mstruction in industnal
science, 3748-3750. 3787-3789 3796

Advantageof encouiaging scientfic instructionin schools for the middle and upper classes
by means of exhibitions, scholarships, fellowships, and endowments, 3751, 3752———Ap-
proval of the school of mines being used as a traming college for teachers, a model trade
Bchool being attached to 1t for the purpose, 3753-3756.

Beneficul effect of the mght cl m n tion with the S and Art
Department, as supplementary to day teaching, 3757-3759 3790, 3791——Enuré -
adequacy of mght classes for the scientific teaching of ehldren on leaving national
schools, 3760, 3761——Lamited extent to which science can be introduced 10 elemen-
tary schools, 3764—— Decided advantage of some scientific knowledge 1 the masters
of ordary or pational schools, 3763, 3764——Doubt as to workshops bemg at all
essentwl 1 carryg out scienufic culture, 3770-3773. 3778-3781.

4321 a4 Valae
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Report, 1868-—contwnued.

Moseley, The Rev, Canon. (Analysis of his Evidence)—contuiued,

Value attached to a system of provincial 'scientific lectures, 3774-3777——Indirect
educational aid recetved by the upper classes from the State, through exsting endow-
ments under its control, 3789. 3792, 3793 — Opinioa favourable 10 some nstruction 10
practical geometry before the use of Euchd, 3794, 3795 Contemplated employment
i uéade schools and private science achools of the proposed class of tramed teachers,
3790.

Mundella, Anthony Jokn (Analysis of bis Evidence.)—Is chairmaa of the Nottingham
Chamber of Commerce, was one of the jurors at the Pars Exibitwn of 1867, aod hea
had considerable experience of manufaciures m the midiand counties and on the conti-
nent, 45614567 mmense progress made of late years by foreign manufucturers,
though, as regards the hosierv tiade, they are still behind Butish manufacturers, 4568-
4674. 4678-46g90. 4787-4790 Grounds for the conclusion that an injurious foreign
competition has already arisen, and will still further 1ucrease, as revayis the hosiery, mik,
and other trades of (s couniry, through the great atiention paid on the continent tv
scientific acquirements 1n foremen and manageis, whilst England 18 dormant in the mat-
ter, 4571 et seq. 4787-4793.

Decided supenonity of English over foreign artisans, save as regards edveation, 4571.
1 4581, 4634. 4682. 4792—~—Statement as to the very uneducated character of the arti-
san classes and of foremen at Nottingham and 10 the midland counties generally, 4577=
4579 4601~4603. 4€91—4603. 4717, 4718. 4769-4764——Great want of scientific
knowledge in manufucturers as well as 1 thew foremen, 4588-4500. 4747, 4748~

. Buperior dyeing process on the continent, owimng to better chemical knowledge, 4589~
4593- 4674-4677 46944666

Particulars relative to an estabhishment of witness at Chemniiz, m Saxony, for the
manufacture chiely of cotton hostery, 4594-4598. 4684, 4711-4715 Information as
to the operation of the Factory Acts, and the half-tume system i the mdland counties ;
obstacles to the operation or success of the system mn regard to educauon, 4604~4514.
4691, 4692 46974699 4765-4778, 4794, 4795———Expediency of making primary
education compulsory, 4614 4716, 47171 4737 Very efficient provision made 1n
Saxony for the pnmary education of the people, as well as for their scientific wstruction ;
detarls hereon, 4615~4630. 4658-4061. 4754—4760.

Less advautage abroad as regards cheapness of labour than 18 generally supposed,
4632-4634. 4653-4685 4690 ¢753. 4787——Evdence relative to the want of educa~
tional facilities at Nottingham, and more especially of imstracuon m science, it being
lughly expedient that Government should give increased mid towards science schools,
4635 ef seg.———Approval of large local contribution towards science schools, liberal
Government md being also required, 4649-4659. 4700-4705. 4749~4752 4761-

Defimtion of the term technical education, as required to be taught 1o the urtizan class,
4662, 4663 Necessity of scentific instraction 1 the case only of manufacturers,
managers, and forewen, though 1t 18 very desirable for artisans geneally, 4664-4667.
4792, 4793——Obstacle to scientific 1nstraction, wvnless primary education be inmsted
upon, 4693, 4702-4717. 4740——Advantage of & system of Gorverament inspeciion of
schools, though the present mspection 1s unduly expensive, 4704-4707-

‘Want of scientific foremen 1 Nottingham adverted to, with reference to the size of the
dyeng establishments, 4719=4728 Question considered as to the respective natural
facilittes of France and of England for the ik trade, 4729-4736——Beneficial effect of
the wnstruction of arusans 1n the Nottngham School of Art, 4740-474b—~—Ex-
pediency of a local rate for the edacation of children m villages and n the country,
4779 4780.

Doubt as to any advantage i French over Briish manufacturers as regards general
intelligence, 4781, 4782-————Comparattvely recent acqusitton of scientific knowledge by
French manufacturers, 4783—-—Want of a systematic course of ectentific imstraction,
and of day classes in scienxe, as 1 Germany, 4785, 4786,

Museums. Very hitle use of museums m connection with trade schools, Coomber 3873
-3875 Importance of e museum at Birmingham with proper mstruments and ap~
paratus, and of lectures by emment men, Wiwght 63136515

} N.

Natural Flelosophy. The instruction given by witness in natural philosophy at Jermyn-
street 18 conveyed entirely by lectures, Tyndall 2206, 2207——Explanauon of the sub~
jects dealt with by witness showing thewr reference to technical teaching, . 2208, 2209
——Very good exammnation papers sent in by many of the students though destitute of
mathematical knowledge, 5. 22104215——{7@ useful mformauion conveyed by wit~
pess’s lectures, though there 15 only a sngle course of from thirty to forty lectures, ib.
2216-2218——Statement in explanation, and strong approval of the exammation i3
natural philosophy under the Science and Art Department, éb. 2238-2242. 2250.

Naval
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Report, 1868—continued.

Naval Arclatecture Statement as to naval architecture bewng the only science directly
taught at South Kensngton, half the students being sent by the Admiralty, Cole 874~
879——Behef s to the beneficial operation of the naval school at South Kensington,
b 952,

V%’étneggswas principal of the school of naval construction at Portsmouth, durng its
existence from 1848 to 1853, Woolley 3001, 3002——Sundry particulars relative to the
conrse of mstruction m the school and its great usefulness as regards the stndents who
passed through 1t ; want of proper official encouragement of the school which led toits
abandonment, 16 3003-3017. 3027-3045

Establishment of the present school of naval architecture at South Kensington 1n
1864, great want previously felt for a supply of scientifically trajned men i the dock+
yards, Woolley 3018—-3020—— Attendance of eighteen private pupils at the South Kensiug-
ton School 1 1867, of whom six were foreigners, 1b, 3021-3023 ——Evidence explanatory
of the various branches of rcientific mstruction at the school, respects i which some
improvement 18 desirable, 1f 3055-3091——DBetter prepared state of the Adwiralty
pupils than of the pnivate pupils who eame to the South Kensiogion School 25 goga-
3096 — Great increase of both Admralty and private pupls snce the school was
established, 30 3097-3099

Majority of the private pupils who leave the South Kensington School after ome or
two of the courses, Woolley 3100——System of granting diplomas, : 3101 Expla-
nation as to the total expense of the school, and the payment of fees by the pupl, 3&
3102, 3103 3106-3108-—Facility given to the private pupils to wisit the dockyards,
tb. 3104, 3105— Hours of study of the pupils 2t the school, 6. 3114~——Badly pre~
pased state of the foreign papils, 6. 3115-3117.

Witness submits a detailed siatement explanatory of the imporiance of the nstruction
1 the School of Naval Arclitecture with reference generally to naval constructiun, Reed
3120-3129——Want of accorate scientific training in the officers, both of the navy and
of the mercantile marine, 15 3170-3173.

See also Central College of Science.

Navigatwn Schools Explanation relative to the navigation schools at Hull, Plymouth,
&e. 3 direct tion by the S and Art Department of the students at Hull
school, Donnelly 138-142

Newcastle District Very hmited mstruction 1n at the schools t1on with
the Department at Newcastle, Gateshead, &c, Isehin 1401, 1402 Illustration mn the
case of Newcastle of the want of sufficient local sapport of science schools, b 5416
5427-5429-

Estimated attendance of about 10,000 children at schools connected with large works
m the distict from Tynemouth to Newcastle, very little scientific education at these
schools, Clapham 6g45-6952 Great want of science schools o the Newcastle dis-
trict, 3b. 6981-6991——Steps taken by the Literary and Plilosophical Society at New-
castle as regards scientific lectures, and the formation of science classes, . 6992-69g9

Consideration of the question of establishing a mmmng college 1 Newcastle , relative
advantages and disadvantages as compared with a college m London, as 1n Jermyn-
street, Daghsh 73527368

Instruction given i mechanical drawing 1 the Newcastle School of Art, thete bemg
about 200 pupils at the scnool, from 50 to 60 of whom learn mechanical drawing, Watson
7412-7419—Estabhshment of evening schools n connection with witness’s works,
about 100 workpeople attending, and the teachers being ch from among themselves,
w, 7420-7426. 74337436 Difficulty experienced 1n rasing funds for masters at the
Newcastle Mechanics’ Institute; expediency of some aid from Government, 1, 74377440
7447-7451———Advantage 1f the ndustrial classes at Newcastle had facilities for scientific
instruction, and if the endowment of the local grammar school were partly available for
the purpose, 16. 7441-7446.

Impetus to be given to the formation of a school of mines 1 the Newcastle district by
means of visuts and explanations by the orgamsing mast the Science and Art Depart-
ment, facihties offered by the Department in this respect, Donnelly 8180, 8181

Nickel Manyfacture. Improvement 1 the English manufacture of nickel adverted to,
Percy 1534

Night Schools. See Evemng Schools and Classes
Normal Schools. See Traimng Schools and Trained Teachers *

HNottingham, Ewidence relatve to the want of educational facilities at Nottingham, and
more especially of mstruction i science, 1t bemg highly expedient that Government
should give wncreased md towards hools, Mundella 4568 et seg Difficulty
expenenced 1n obtaming good science teachers, 1b. 4635-4647- 4784 4785——Large
cost of the School of Art to the locality, as regards 1ts erection, Mundella 4652. 4653.
4749—— Beneficial effect of the wstrpction of artizans 10 the School of Arts, . 4740
4745———Small annual subsenptions to the Art School, 1 4743-4745.

4321, H Importance
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Nottimgham—continved
Importance of facilities at Nottingham for mstruction 1n machamical drawing and in
mechanics ; suggested provision of such facilities at the School of Art, Birkn 4838-4845
4880-4883.
See also Artszans.  Bleacking Hosiery Trade,  Lace Trade

0.

Oldham. Particulars relative to the object and operation of a science and art school esta-
bhished by witness at Oldbam; very beneficial results produced, Plazt 57835790,
5810-5815 5834-5843.

Details relative to the course of mstruction at the Oldham Schoo! of Science and Aut
App. 443, 444

Or tion of S Schools and Classes. See Science and Art Depar;mcnt

OWENS COLLEGE (MANCHESTER):

1. As to the Foundatwn of the College, and the I Srom End, t
and from Fees

2, Scholarships end Exhibitions

3 Funds required for an Extension of the College , local action in the
matler

4. Character and Remuneration of the Professors.

5. Successful operation of the College

6. Contection of the College wnth London Unwersnty.

7. Other Details generally

1 As to the Foundation of the College, and the Income from Endowment and from
Fees.

Foundation of Owens’ College by bequest of Mr John Owens, who died 10 1846, and
left about 100,0007 for the purpose, Roscoe 5463. 5507———Total mcome of about
6,000! ayeer, mcluding about 2,000/ from fees, 2b. 5507~——The endowment 15 about
3,000k a year, :b 5507. 5550.

2 Scholarships and Exhbitrons
Particulars m connection with geveral scholarshipa m Owens’ College for chemisiry,
&c., founded by private subscriptions, Roscoe 5529~5540~—— Explanation of the mode in
which 1t 1s proposed to deal with the seven exhibitions of 25 . each, placed at the disposal
of the college by Mr Whutworth, . 5576~5580——Importance of the Whitworth and
other scholarships attached to Owens’ College, Rumney 6032 Go3g.

38 Funds requred for an Extension of the College , local action vn the matter .

Wantof funds for incr g the dation of the college, and for prowiding a
smitable laboratory, Roseoe 5565~5569 5581-5584— Steps beng tuken for founding a
ehair of civil and mechanical engineeiing, subsunption of 3,000/ for the purpose by
Messrs Beyer, Peacock, and Cumnpany, 1b, 5570-5575— Statement as to 6o,000L
having aiready been raired by private subscmptions towards a sum of 100,000, the
hope that a fuither 100,001 will be ¢ontributed by Government for the extension of the
college, 10 55815590, 5638-56¢ 1~ Shght extension required to make Owens’ Col-
lege the Umiversity of the North of England, zb. 5615.

Suggested aid by Government towards the endowment of an engraeenng rofessorahip,
Platt 5845~ Governmwent might fuirly be asked to contrabute 100,000 7 1f' a simular sum
be ranved locally, Rumney 6093

Papers submitted by Profs Roscoe containing sundry details 1o connecuon with
e fund for the endowmikinof a professorehip of engineenng, &c., a8 well as with the
fund for the extenswan of the Toullege, App 468-470.

4. Character and Remuneratwn of the Professors .
High-class character of the professoriate, Roscoe 5508, 5509 Statement of the
-endowments and fees of the several piofessors, tb ;550-5503

5. Successful operation of the College
Large and increasing nvmber of chenical students, Playfar 1153~11 56— Increasng
number of students at the College, Whitworth 1654, 1655 Ipcreasmng success l:f the
Cullge, Carpenter 2078, 2070 Experience of witness for six years at Owens Col~
Yege m the matier of evemny clacses , beneficial effect of the lectsres, thoogh the stadents
were limited 1 nun:ber, Chifton 2682-2697
Latge increase in tbe number of studen.s v the day classes ard 1n the evemog classes

sinee the year (851, Roscoe f454-5471——Sin¢e 1851 there have Leen 780 studenms l:n
the
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OwENS® COLLEGE (MANCHESTER)—contnued. .
5. Successful Operation of the College—continued.

the day classes, Foscoe 5464 Rapid advance now bewng made by the msttntion, tb.
5465-£468——Very sausfactory character of the science teaching 1n the college, 25 5469
——Very beneficial operation” of the college as regards the manufactures of the dis-
trict, 15 5608-5612.

6 Connection of the College with London Unwersty :

Conduct of the exammations by the examners of the London Umversty ; very satis-
factory success of the students m the Univeraity exemwnations, Roscoe 54875497
Statement of the curriculum for the students, with refe to the London Unmiversity
examination, th 5509~5603

7. Other Detarls generally .

Approval of the traming of teachers and of nstruction w science st Owens’ College,

selin 1380-1 382——Concluston as to students taught 1n a good day school bemng quute

capable of passing any examinations which students i evening classes at Owens’ Col-
lege could pass, Angell 53575362 ‘

Statement of the studeuts’fees in the day and evemwng classes respectively, Roscoe
5472-54B0~—The evening fees are 155, for a course of twenty lectures, 1b. 479 —
Age and social position of the students, th 5481-5486 eiy few artizans i the
gvening classes, 1b. 5484, 5485 Larger attendance of artizan students and poor
students If increased facilities were offered, 5. 5498-5501-——Extensive district whence
the students come, 3b. 5502-5500.

Facilities for the mstruction of witness’s classes m tecbnological chemistry, Roscoe
5526-5528——Number of students in wilness's class s pared with chemistry cl
1 other wstitutions, 6. 5558, 5560. 5564 ——Total of 497 students in the day and even-
ing classes of the college 1n the present session, b, 5507, 55908——Absence of connec-
tion between the college and the Science and Art Department, b 5605-5607 Very
few students taken under 15 years of age, 15, 5613

Better prepared state 1n which young men now come to the colleze; causes of this
improvement, Roscoe 5614. 5749-5751—~—Instruction given m chemstry to the majority
of the students, 1% 5704, 57056—— Explanation as to the fees charged in witness’s evemng
class for luboiatory piactice, 1. 5723-5728 ——Absence of any board of examiners, 25
5729-5731——Advantage of the facilities for special instruction \n witness’s laboratory,
mnaddition tohis previous mstruction 1n the principles or science of chemstry, 2, 5747, 5748

Importance attached to Owens’ College as a means of supplying a high~class saentific
education, 10 connection with lueal schools or cl m , Platt 5811.

Oag'ord Umpyersity  Detmis relative to the present system and arrangements of Oxford

niversity for instruction 1n science; nature of the further facilities confemplated, concur-
rently with certan amendments in the examinations and the classical studies, Clifton
2637-2656 2736-2743 2810-2816——Enlarged facihties and accommodation being
providid at Oxford, n connection with witnese’s department (Expenwental Ph\lusophyg;
statement hereon as to the ncreasing number of pupils attending hus lectures, sb 2638—
2641, 2698-2708 — Contemplated per: to students to come ta Oxlord without
belonging to any college or hall, the object being to cheapen the Umversity cowrse, th.
2642. ¢736~2743 — Unduly long time now occupied 1a el | studies t on
foot for an amendment 1n this respect, b, 2643-2651. 2813-——-Necessity of an exiension
of the scientific professoriate, 20 2655, 2656——See also Untwersities.

| 4
PAYMENT ON RESULTS,
1. Origwn and Operalion of the System of Pgyment of Teachers accorden
to the letﬁ produceg. d j-;‘}y 4 g
2 Suggestions for & Modification and Extensiwn of the System

1 Ongwn and Operation of the System of Payment of Teachers ascording to the
Results produced
Abolition 1n 1860 of direct payments or salaries on teachers’ certificates,, approval of
such abalition 1 favour of payment by results, Cole 42. 51—58——Explanation of the
system of payment by results as established in 1859, and as since modified ; careful
deliberation before the adoption of this system, sb 43-50——Increased earnings of good
masters since they have been paid on results, 1b. 55-58——Explanation as to payment
on results bewng alike for all subjects, each subject bemng divided into grades, Cole and
Donnelly 61~69 363-365.
Limutation of the payments on results to the case of artisans or persons whose meome
18 less than 100 L @ year, the pavments varyiog from 1L to 5 /. per student, Donnelly
401~—--Approval of payment on results in respect of classes estabhished for only a year
or 50, b 416, 649-654——Facility to schools tn connection with wotks to receive ad
43%—1. " from
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PAyurNT ON RESULTS—continued.

1. Origin and Operation of the System of Payment of Teachers, §¢ —contimued,

from the department, b, 416——Approval given bv many of the teachers of science
schools to the system of payment on results, Donnelly 541, §42—~——Payment of
8,000 for results 1n science 1n 1867, 1d, 888

Reluctance of pupils to prepare themselves 1n the more difficult subjects, discourage-
ment also 10 masters to take up these, through the payment on resnita bemng the same in
all cases, Coomber 3858-3865——The system of payment on results 1s msufficient n the
case of high class schools or colleges of science, Roscoe 5745, 5746 Siatement as to
the haxdship upon the Midland Instiinte at Birmingham, and the myury generally under
the rules of the department imiting payment on results to the case of artizans, Chamber-
lain 6160, 6161 6178-6185 6209, 6210, 6261-6263 Instance of & young man
seventern years of age who 1s son of a printer, end 1s excluded from receiving a medal,
through his father bemng liable to the mcome tax, 1b, 6160-6168 61784

Explanatory statement 1 defence of the rules and practice of the department as to
payment in respect of artisans, and as to the grant of medals, Donnelly 6169-6177.

Total of 8,000L paid as results in 1867, 10 respect of science teaching, 4pp. 428

Tmportance attached by Captain Donnelly to the system of payment on results, 4pp.
449

Concurrence of evidence ta favour of payment on the results of iastruction given to
persons who are not artizans, Rep. v.

2 Suggestions for a Modyfication and Ext of the System:

Improvement 1f the system of payment by results were brought inte harmony with
some higher kinds of straction, Playfair 1131, 1174-1176——0Objection to payment
by results 1n the case of teachers mn dary schools, Jenkin 2430-2432——Suggestion
that the system of payment on results be extended to all midde cluss private ang pubhe
schools giving 1nstruction n ndustrial science, Moseley 3748-3750. 3787~3789. 3706
Advantage of modifying the system of payment upon resuits 1n the case of science
teaching; that 1s by some payment for work independent of results, Coomber 3goz~
3905

Expethiency of the system of payment on vesult being extended to secondary schools
for science teaching, Ripley 4090-4092—~——Grounds for objecting to the sons of foremen,
&c not bewng mcluded m the class ou whose account payment 1s made by the State,
Sales 5048-p051. 5081-5087———Expediency of extending the definitron as to the class
of persons in respect of whom Government payment 1s made, Watts 5180-5166, Roscoe
5620-5623; Suggestion that, as regards payment on resulis, where large results sre
produced the teacher should obtan a cerbificate, Lawton 5274~5276.

Objection to the Consohidated Fund bemng charged mith the expense of ordinary scrence
teaching throughout the country in the shape of fees for the results of teaching, Jselin
5453-5455-——Appraval of the system of payment by results, it bemng demrable to
extend the system to day classes in science, Mayer 7727-7729.

Paper prepared by Mr. Cole contaming conclusions a favour of extending the system
of payment on results for reading, wnting, and cypbering m primary schools, rrespec-
tively of the employment of certificated teachers, App 459, 460,

Recommendations by the C ttee that teachers i el
pad on results for teaching science to the older scholars, in the same way as payment 18
now made for drawing 1n such schools, Rep 1x. ,

See also Artizans,  A#tendance at School Teachers, 8.

Percy, Dr Jokn (Analyses of his Evidence }—Is Professor of Metaliurgy at the Royal
School of Mmes, 1413, 1414 The 1nstruction 1n metallurgy is given 1 connection
with the general course oﬂ,bﬁ]school, 1415—~——There are also several studeats who come
to witness for mstruction, without attending the general course, 1415-1419—~— Fees are
payable by 1he students m respect of the laboratory struction, irrespectively of its being
a portion of the regular course, 1420-1424.

Details explanatory of the mstruction given by witness , practical knowledge conveyed
m addition to the principles of the science, 1425-1438 Great want of a generai con-
currence among chemists as to formulz, 1439—-Importance of a professorship of
mechanical engineering in Jermyn-street, with reference both 10 mining and metallurgical
wachmery, 1440-1447. 1549~1p51 Particulars relative 1o the number and class of
students who atteud witness’s Jectures, or are mstructed i the laboratory ; 1mprobabiirt
of any large number of stadents m metaliurgy, 1448-1459. 1520-1525. 1546-1548.
1552-1558.

Degree of scientfic knowledge possessed by the students when they first attend, the
instraction given enabling many of them to obtan sifuations as arsayers, & m manufac~
tories, 1450-1464. 1526, 1527 Great adiantage if there were a school llkeJthal n

erm

+h 1 hanld be
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Percy, Dr John. (Analysisof his Evidence)—continued,

Jermyn-stieet in Birmmngham, and other metallurgical distncts, for the smientific instruc-
tion of foremen and managers, 1468-1477, 1518, 1519 1555-1558 1591-1600

Very useful operation of the science classes 1n connection with the Seience and Art
Department as regards nstruction m metatlargy, 1478-1494 1564-1569 1604~1009
—— Approval of some elementary science being taught m primary schools, 1495, 1496-
1538-1545

Consideration of a statement as to there being much greater waste of fuel m the mana-~
facture of iron, &c n England than m Belgium or Fraace , dissent from this view, 1498
1510 15549-1562 1575-1590 Economy of fuel at Mr Vivian’s zinc works at Swansea,
expermment st these works for utilising copper smoke, 1500, 1501 1575-1582——
Explanation 1 regatd to the use 10 this country of jron girders made i Belgium, 1510~
1512. 1528, 1529

Ongination 1p England of almost all the improvements 1 the manufacture of uon,
1510, 1512——Forward state of the manufacture of steel in England , reference hereon to
the domgs of Mr Krupp, 1513-1517—Expediency of teaching not only the principles
of the science of metallurgy, but its application to the smelting of metals, 1530-1535
——Impiovement 1n the Enghsh manufacture of mckel adverted to, 1534

Expediency of teaching chemistry, as well as metallurgy, with regard to its practice,
1536, 1537 Doubt as to many Englishmen now gong abroad to study mmmg or
metallurgy, 15701574 Advantage of publishing scientific text-books, 1601-1603.
1610, 1611——=Satisfuctory progress bemng mada generally n the knowledge of metal-
lurgy within witness’s expernence, 1603-1609 1611-1616 Prospect of succes» of
local schools of science accordingly as the teaching 1s more special, 1617 1618.

Philologrcal School Information relative to the wstruction, fees, &c¢ n a large school kept
by witness’s father, possessing some endowments, and called the philologeal school,
Abbott 35843590

Physical Geography Suggestion that physical zeogiaphy be tavght in all primary schools,
Cromwell 3978-3980 4006 Yast of schools having day classes in science, and showing
the number of students n physical geography, App 436-438 —— Recommendation by the
%ommlttee that elementary stroction i1n physical geography be given 1 primary schools,

ep Vi

Physiology. Statement as to the importance of including physiology n the scientific course,
more especially as regards mmnmg and manulacturing districts, Carpenter 2105—2110 —~
Sound physiological knuwledge being circulated through the machinery of the science
schools, Huzlejy 8o00-——Beneficial results anticipated from the proper teaching of phy-
slology with reterence to samtary considerations, 15 8020, 8o021.

Platt, Jokn (Member of the House) (Analysis of his Evidence )—Is probably the
largest mechanical and machme engineer 1 the world, employs from 5,000 to 7,000
people, 5752-5755 Necessary adoption by witness of every improvement 1n tie con-~
struction of machimery, 5756, 5757——Large export of machinery by witness to all parts
of the world, notwithstanding the import duties n foreign countries, §75%, 5759 ess
cowmpetition of Continental machme makers with Egglish makers then i former yeas,
metances of this, §760. 5780, 5781 Practice on the Conunent to copy Enghsh
machines, exception mn the case of the combing machine, 5761-5763-"

Numerous mventions by Amencans; export nevertheless of Enghsh machinery to
Amenica, notwithstanding the ligh import duty, 5761——Laige employment of Enghsh
foiemen and managers 1n foreign engineenng establishments, 5764. 5798-5801 En-
dence s to the wlerionity of France to England as a manufacturing country, 5765-5772.
~——Fallacious character of statements by Dr Lyon Playfair and others as to the suc-
cessful and growmng competition on the part of French manufacturers, 5772, 5773——
Superionty of Belgum to France as a manufactuning couniry, though Belgians find it
to their advantage to come to England for their machme.‘fg'lu-sns

Dissent from the view that workmen and foremen in France possess moie scientific or
more useful knowledge than English foremen and wotkmen, 5777-577¢ 5802-5809——
Importance of the woikmen and foremen 1n England having more science added to their
practical skill, 5782, 5783——Paiuculars relative to the object and operation of a
science and art school established by witness at Oidham , very beneficial results pro-
duced, 5782-5790. 5810~5815 5834-5843——Great want of primary education, and of
compulsory re%ulatlons on the subject, 5790~5797 Benefit anticipated from the
extension of the Factory Act, and of the Labou Regulation Act, as regards primary
educalion, 5791. 5794-5797-

Importance atiached to Owens’ College, as a means of supplying a lugh-class screnufic
educstion 1 connection with local schools or cl 13 s , 5811——Necessity of
local collefes of science bewg situsted 1 the great centres of wdustry, 5811 5832. 5857~
5860— Imprecticabihity of science schools bewng selé-supporting, so that ncreased

432—L H3 assistance
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Platt, John ( Member of the House). (Analyms of his Evidence)—continzed.
assistance from the State is essential, 5813, 5313, 5843, 5844———Suggestions as to the
course of nstruction destrable for engineers and machinists, 5816-5820.

Great importance of 2 knowledge of m the facture of wron; illuatration of
this n the case of Mr. Bessemer, 5821-5823-——Advantage of a knowledge of chemstry
m engineers, 5823-5825-——Value of practical instruction in a workshop hefore & student
goes to a science college ; oljection to workshops attachcd to the colleves, 5R26-5832
=———Want of normal colleges for the framng of science masters, §332——Necessity of

about 250/, a year o order to p [ p her of artzans, 5833.

5837+

Advantage of the system of promotion in witnese’s establishment, and of the mcentive
to scientific culture, 5838-5842 Opmion that Government should aid localities 1o
estabhishing or supporting science schools, by contributing as much as the local contribu-
tione, 5844-5849. 5851-5856——Importance attached to the Whitwgrth scholarships,
5845~—-—Esumate of the first cust of proniding seience schools, 5850.

Pluyfawr, Dr Lyon,c 8. (Analyss of lis Evidence }—Is Professar of Chemistry at the
miversity of Ednburgh, bas bad considerable experience in matters of science and of
scientific mnstraction, gg7-1004~——Is strongly of opinion that lurgely inereased facilities
for scientific mstruction are required 1n this country, in the interests of its manufactures,
10605~1016-—— Refers to the munufacture of 1rov, as bemg conducted more sctentifically

and economically on the Continent than 11 Englund, the result being that guders, &c

are now frequently unported from abroad, 10081014, 11181123

Suggested re-orgamsation of the whole educational system of the country, with a view
to betier nstruction m science, 1017 e? seq. Proposnl that a certain amount of primary

education be an indispensable condition of employment of clildren, 1017-1021. 1076-

308y 1157———Proposition also for a system of holftune dary schools for child

up to the age of fifieen or sixteen, 1017-1021 1075~108g 1138-1142. 11358, 1150.

Suggestion that numerous existing schools and colleges be requiied to supply nstruc~
tion 1n apphed science, and that for this purpose their educationa! gndowments be made
available, 1017 1026~1028. 1167-116g———Want of wnquiry in regard to the application
of the endowments of schools m Scotland, 1017, xoxg—-—-—Very satisfactory sysiem of

graded schools m Switzerland, 1022-1024

Contemplated teaching of pure science rather than apphed science at Oxford and

Cambridge, 1028. 1095~1099 Various colleges and mstitntious at which applied

science may be taught, 1028. 1051, 1052——Oostacle to a course of nstructon at Dur-

ham University 1 the apphed 102g———btat t i explanation of the very
satsfactory operation of the Scotch umversities, and of Edinburgh Umversity aiore

particylarly, 10 regard to the teaching of pure science and of applied acience, 1030-1041

~——Several improvements and extensions stll required 1 connection with Edmburgh

Universiiy, m order to render st complete as regards acientific nstruction, 1042~1050.

1155
Improvement if the Jermyn-street mstitution were under a director and professors, who
could devote all thesr energies to the mstitnuon, 1053-1057——Control of the Science
and Art Department over the institation m Jermyn-sireet, 1058~1061—~—Advantage 1f
the secretary of the department could combme susnufic knowledge with administrative
ability, 1062-1066——Approval of the scholarships in recently established,
though the non-payment of fees by the students is hikely to prove unsatisfactory i Scot~
Jand, 1067-106g.

Especial impartance attached at present to the provision of facilities for the screntific
mstruction of foremen and managers, 1070-1075. 1094 111g-1122 Very mmperfect
- manner 1n which the educational provisions of the Colliery Act and the Workshups and

Factories Act sre carned out, 1056, 1087———TInadequacy of the parish school system of
Scotland to meet the w of the population, 1090—-1092——Means suggested for
obtainng masters on special sibjects 10 the proposed fary schools, 1093—Sng-
gesions as to the course of study in the secondary schools, and as to the teaching of
classics as well as science, 1100-1105.

Examination showing that the Minate as to scholarship may be carned out, as regards
the quesuon of renussion of fees, without eanse for obj 1 106~1117—Lamitations
subject to which witness approves of Government a1d towards the scientific tnsiraction of
the mddle classes, 1123-1125. 1134-1137. 1167-1171 Advantage f 10 the primary
schools the teachers were to give some el tary mnstruction m 1126-1133-
1172-1177—Imp tif the system of payment by results were brought into
barmony with some higher kinds of instraction, 1131, 1174-1176.

Facility to foremen wn small works ohtaimag scientific Lnowledge at tlnxe proposed
secondary hali-time schools, 1143, 1144 —— Considerable d d for scrent gers
throughout the country, there bemg at the same time a large number of students and

0[ A &

young men d lities of msftaction in , 11451 l&ﬁ———WanO:~

.
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Playfarr, Dr. Lyon,¢ 8. (Analyss of his Evidence)—contuued .

of two or three good laboratorses, Government aid 4n this direction being very expedient,
1255—Instuction gwen at Edinburgh Umversity 11 agnculture, 1160-1162——Im-
portance of a large mcrease of facilities throughout the country for seientific teachaing m
agneulture, 1163-1166

Statement relative do the operatwn of the Watt Institution at Edmburgh, ad 1ts suc-
cess a8 regards scientific nstruction, in comparson with mechantcs’ institutes in England,
1178-1187—— Explanation of the abolition of the former prof ship of technology at
Edinburgh University, 1188

Plymouth Spread of scientific instruction at Plymouth and Devonport, through the action
of the Science and Art Department, Buckmaster 8230, 8231

Polytechme Schools. Obstacles to a similar system of large polytechmie institufions i this
eonntry, a8 m France and Germany, Jenkw 2394-2396. 2498, 2499
See also France Zurich Polytechnic School ;

Primary Educat See Elementary Educat:

Professors(Colleges of Scrence ) Expediency of Government aid 1n the endowment of profes-
sors of engmeering and mechanics, and towards the formation of loca leolleges and museums
for scientific nstruction, Whitworth 1668, 1669, 1724~1732. 1789-1796 " 18¢6-1814———
Importance generally of competent professors and first-class teachers bemng paid by stipend
rathes than by fees, Jenhin 2429, 2430—— Necessuy of somwe endowment for the payment
of professors in local colleges of science, Chfton 2796-2798, Maller 3444 » Roscoe 5550
5684-56p1. 5732-5730- 5746 5746-

Payment of witness partly by salary, but chicfly by fees; approval of this plan in the
case of chemical professors geverally, Frankland 8096-8101—— Great want of an -
crease ol staff i the School of Mines and 10 Owens’ College ; much Jasger staff
{oreign anstitutions, 2k 8104, 8105 81b1-8165

FPublic Appowntments Incentive to mcreased scientific education if 1t were held indispen-~
sable tor different appuntments, Lingen 740-742 Approval ot some defimite public cur-
riculum for science gemg recogmsed by Paihament, and of a certain amount of scientific
knowledge bemg compulsory for various pursuits n hfe, Roscoe 565256568 5907-5722.

See also Cwil and Mechamcal Engineers

Public Lsbrares ond Museums. Suggestions by Mr Cole on the subject of public Libraries
and muscums, dpp 461.

Recommendation by the Committee for an alteration of the pravistons of the Public
Libreries and Musenms Act, Rep ix.

Publc Opinron  Growmg desire 1 this country for scentific knowledge, Curpenter 2087~
208g——Dfficulty through the low standard of public opion 1 regard to saenbfic
education, Roscoe 5648 5657, 5658

Pubhc Schools Untu recently science bas not been taught m the pubhe schools, Carpenter
2025~—Advantage if scientifio 1astruciion were grven mueh more freely 1 puble schools,
Lioyd 6815 6834.

Pupul Teachers Severnl instances of pupils at the evening classes i connection with the
South Kensmgton Department becoming science teachers, there being, however, no system
of apprennced pupils i sotence, Donnelly f09-511——Objecuon to a constant suecession

o of student teachers in trade schouls or normal schools, Ceomber 3895, 3896——Faeility

to witness’s leachmg, of he had the assistance of one or two pupdl teachers, Jurmamn 4482
4545-4549-

Q

Queen’s Colleges (dreland). Probable facibties at the Queen’s Colleges m Ireland for giving
certificates to teachers, Cole 950, 951.

Information relative to the scientific metruction given mn Irelaud by means of the
Queen’s Colleges, suggestions for the appomtment of two adduional professors in erder
to extend the usefuluess of ench college, Sir R. Kane 2872-2878 2041-2043 2045
2968, 2g6g———~Waut of the additonal protessurs 1 order to give a greater development
of the ~ubjects now taught, b 2942, 2043——Eaucllent state of progcnency of the seutor
classes in the Queen’s aolleges, b, 2968-———Tbhere 15 no professor thet 1s not absolutely
Teguwed, b, 2g69.

Suggestions by Dr. Andrew for the went of a
with Queen’s College, Beltast, Sir C, *Lanyon 6938

43%—L H4 Queen’s
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Queen’s Pruzes  Total of 397 paid m 1867 for Queen’s prizes n ecience, Cole 838
Suggestions that more Queen’s prizes for science be founded, and that the holders have
special facilities of to a lleges of aided by the State, Roscoe 5741,
5742-

Total of 739 . 16 2 d. as the cost of Queen’s prizes w 1867 for science, App 428 —me
Value of science prizes 1ssued 1 each of the years 1860-67, tb. 452.

Quecenwood College, Sutisfactory result of the instruction given . elementary science to
very young bovs at Queenwood College, Tyndall 2229-2237, Frankland 8039. 8042

R,

" Ramsbottom, Mr. Views of Mr. Ramsbottom of the London and North Western Railway
as t¢6> the 18mportance of scientific education of managers rather than of workmen, Keteon
§006-500

Rate for Education. Concurrence of opimion 1 favour of an_education rate, and of com-
pulsory education, Watts 5138, 5139, 5210-5215 5237, Clapham 7044~7059. 7074~
7079———Buggestion that where parents cannot piy for the pnimary education of their
children, these should be educated at the expense of the local rates, Cochrane 7264,
7265. 7294+

Snggestion 1 paper by Mr. Cole, dated 28th Movember 1867, in favour of permissive
local ratmg for primary schools, dpp 460

Conclusion of the Cormittee that the provisions of the Public Libraries and Museums
Act should be altered so as to enable public bodies to levy a slightly increased rate for
scientific purposes, Rep 1x.

See also Bymingham,8,  Compulsory Educat Scotland.

Reed, Edward J. (Apalysts of lhis Evidence Y—Is Chief Constructor of the Navy, 311g
~———Submits a detatled stat t explanatory of the importance of the instruction 1o the
School of Naval Architecture with reference generally to naval construction, 3120-3129
~-—Not only m the Government dockyards, but 1n the private yards, the employment of
persons who have had scientific and technical traming in shipbwiiding 1s greatly required,
3130-3136

Relative positions of this country, and of France and the Unued States, as regards
efficiency 1 shipbuilding ; want of practical traimng rather than theoretical traimag 1n
France, 3137-3144——— Importance attached to manual work and practical tratnmg n
the case of all students 1 shipbuilding ; how this may best be effected concurrently with
theoretical instruction m school, 3140-3142 3152-316g——Advantage of establishing
schools 1n some of the principal ports 1n order to facilitate screntific aod techmeal istruc-
tion 1n shipbuilding, 3145-3151. 3165, 3166

* ‘Want of accurate scientific traimng mn the officers both of the navy and of the mercan-
tile marine, 3170-3173 Limtation of the dockyard echools to dockyard students,
approval of arrangements for admitting private students, 3174-3178 3181-——Instances
of students or apprentices leaving the Government service after passing through the dock-
yard schools, check apphied on this score at the Sonth Kensiagton school, 3t77-
3180.

Rechs, Trenham. (Analysis of bis Evidence }—Is Registrar of the Royal School of Mines
m Jermyn-street, 118y——Special object of the school 10 teach tn its appheation
to mining purposes, 1 190, 1191— Information relative to the subsequent pursuits of the
students at the school, several mstances of great success 1 hife owing to the scienufic
knowledge denved at the nstitution, 11g2—1194. 1236, 1237 1242, 1243 1300-1302
1311-1313—— Connectign between the College of Chemistiy m Oxford-street and the
School of Mines, the form%l‘bemg the laboratory of the latter, 1195, 1196,

Details relative to the number watnculated and oc | students of different classes,
there bemng also three exbibitioners m each year, and six students from the Infand
Revenue Department, 1197~1214 1245-1253. 1333-1335 System of leciures to
working men in the evenng, the attendance being very numerons; doubtas to any practical
benefit resulting from these lectures, 1215-1224. 1232-1235 1238-1241, 1244. 1293~
1295——Statement of the fees paid by students, 1225-1229

Very lomted number of students adverted to 1o conpection with the machmery and
staff avalable ; doubt whether there would be any great if the mstitution were
made complete as a college of science, 1245-1266 1298-1300 1314-1317 —Limited
aceommodation and resources of the chemical laboratory of the School of Mines, as com-
pared with Continental laboratories, 1267~1275— Particulars relative to the public cost
of the School of Manes, and the receipts from fees ; way 1o which the latter are divided,
31276-1201. .

Advantage
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Reeks, Trenham. (Analysis of his Evidence)—continued.

Advantage of the school being 1n London, as enabling first-class professors to be
refaned, 12y6, 1297 Opinton that there 15 not sufficient demand for another college
or school of mines i the provinces, 1298-1300. 1308-1310 —Disdvaatage m thew
bemg no house nttached to the Jerm n-street mstitutton, where studeits from the pro-
vinces could reside and be boarded, 1317-1323—Explanation as fo the mode of pre-
paring the maps of the geological survey, with reference to agricultuial purposes, 1324~
1330—— Advantage of the mining school 1n preparing students for employment ou the
geological surwey, 1331, 1332.

Revised Code, Decided falling off 1n the mental training of boys ;n Guovernment schools
since the adoption of the Revised Code, dngell 5352-5350——The Revised Code put an
end to science teaching i traimng colleges, Buckmaster 8271.

Tendency of the Revised Code adverted to by the Committee m connection with the
state of elementary education, Rep. wv

Ripley, Henry William. (Analysis of bis Evidence.)—Represents the Bradford Chamber
of Commeice, 1s extensively engaged 1n the dyemg business at Biadiord, 4023-4029
——Great 1mpetus given to the woisted manufactures of Bradford by the use of edtton
in combination with wool, 4032 —— Further impetus to the trade of the district by the
manufacture of fancy goods, 4032, 4033——>bystem at Bradford of adopting French
designs, 1t being useless to attempt to produce new designs, or even to ongmate new
cojours, on account of the fashion betng, as a rule, set m Paris; 4033-4936- 4115, 4116.
4143-4152. 4205-4209 4234-4242.

Great want of scientific raiming of foremen and managers m the dyemng trade, and m
Briush manufactures generally, 1t this country 1s to cont m ful compet
with foreign manufactures, 4037 ef seq. Couclusion as to the necessity also of scientific
knowledge in the owneis of large’ establishments, 4042-4045——Immense waste 1
dyeing establishments through the want of proper scientific knowledge, 4047. 4131~4133.
4198 4225~ Failure of atiempts by witness to mntioduce scientsfic persons mnto his
establishment, 4047, 4048 4243, 4244

Statement relative to the education of a son of witness at Cheltenham College, and the
beneficial effect of the seientific knowledge there acquired, 4048-4052 4062-4067 4117—
4122—Opion that young men wtended for munufactuting pursuits should first have
8 general education m chemistry, &c , without any attempt at special technical tiaining,
4050-4057——Cheat want of proper secondary schools or traming mstitutions for un-
parting scientific msiruction 1 reference to manufactwes, 4038-4072 4097-4082. 4099~
4105.

Oljection unul recently at Bradford to any connection with Government in the matter
of science and art schools, 4074 4084 4129 Prospect of success of the school of arts
lately establislred, 4074 4210-4216—~——Limited t of teaching at the Brad-
ford mechanics’ snstitute, 4074-4077—Impoitance of evenmng classes in science as a
supplement 1o day classes, 4078 5103-4105——lnformation 1elative to the steps bemg
tasen at Bradioid for establishing a day school of science ; aid hoped for frum Governmeat
4083-4095. 4158-4162.

Expediency of the system of payment on results being extended to dary school
for science teaching, 4090~-4092 Supgestion whether some endowment mht not be
prowided for the teachers, 40y3-4095——Advantage as regarda education 1t the hunit of
age under the Factory Act weie extended to fourteen, 4107-4114———Absence of any
nuseum or exlubition of patterns at Biadford, 4124-4128 :

Comparative position ol Enghsh and foreign manufactures with respect to dyeing,
‘urther adverted to, supeniority, at present, of this covntry, 4129-4142. 4175, et seq.
bxtiemely rapid progress of Biadford hitherto, 4153-4157——Consideration of the
haracter nid extent of the French and German competition 1 the woollen manufacture
iility of Bradford to hold us own for the preseot, 4157, 4288, 1182. 4186~420g, 4226
24¢2. 4266-4279.

Contemplated aid from Government towaids the better instruction of workmen, as well
s towards the scientific education of foremen and masters, 4163—4 174——Grester miell-
erce of foreien manufacturers on scientific subjects than of Lnghsh manufacturers,
175, 4176, 4266-4272—— Dissent from the view that the process of dyewrg mixed gnods
rizinated 1n Lancashire instead of at Bradford, 4177-4181——Prospect of Ra-sian com-
etiion tn dyed goods, 4152-4185

Increased requirement of screntific knowledge i foremen, owing to the increased comph-
ation and difficulty of the process of dyeing, as extended to various mixed goods, 4217~
2¢5——W ant of fucilities for the scientific mstruction of foremen and managers, rether
wn of workmen, 42434255 Increasing cepital employed by toreign manufac turers,
‘tulst they are vot only more scientifically educated, but are far more earnest 1 thew
usiness than English manufacturers, 4056-4273 ——Advantage of French mannfacturers
f woullens 1 there being uo import duty in England, 4374—4279—— Facihties in Brad~

4321, I ford,
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Rapley, Henry Wilham (Analyss of his Evidence)-~cortmued.

ford, and in towns generally for an eficient education of boys previously to their entering
a secondary or special srhool of science, 4280, 4281.

Roseoe, Professor Henry, ¥ ».3. (Analysis of s Evulenve.)—Is professor of chemistry at

Owens’ College, Manchester, was educated at Loundon Umiversity, and wus for several

years at Heidelberg, under Bunsen, 5456~5461,——Foundation of Owens’ College, by

bequest of Mr. John Owens, who died 1 1848 ; 5463 Larve mcrease s the number
of students in the day classes and 1n the evening classes, since the vear 1851 5464~5¢71.

—- Very -atisfactory character of the science teaching in the college, §16g ——Statement

of the students fees in the day and evenivg <lasses respectively, p47¢~5480 ~—Age and

social posiion of the students, 5481-£480 ~— Very few artisans v the evening clavses,

5484, 5485

" Conduct of the e by the examiners of the London Univeraity ; very satin-
factory success of the students in the University examinations, 5489-5497 ——Larger
attendance of artizan siudents, and poor students, if mcreased facibhties were offered,

5498-5501—— Extensive district whence the studeniscome, 55025506 ——Total income

- ot shout 6,000 1. a year, includng about 2,000 L from fees, 5507 ——Higi-clas« churacter
of the professoriate, 5508, 5509.
Stutement showing the speciul need of the Manchester district for a igh cluss of
scientific culture. 5509-5515~——Frequent employment hitherto of Germans 10 alkal:
snd otber works i the district, on account of their scientific attanments ; 1ncreasing
supply of Englishmen from Owens’ Collige for these works, §511-5525 —Facilities
for the instruction of witness’s clusse~ 1n technologic 1l chemistry, 5526-5528
Patticulars n connection with several scholarships 11 Owens’ Colleze for Cheanstry,
&e., founded by private subscriptions, 5529-5540~——Appomtment of one of witness’s

dents as ter at hester g heol, where 18 being carried
on upow kn extensive scale, 5534-5536———Great value of Owens' College, and of other
local culleges, as s means of providirg & supply «f trained teach-rs 1 science &t secon~
dary schools, 5342-5545 5659-5665 5682, 5683 ——Grounds for concluding that the
required supply of science teachers cannut be obtained through Oxford ana Cawnbrid:e,
5643-6545- 5600. 5666-5081 —— Instance of the importance of proper facihties for the
scientific mstruction of artiz s, 55¢46-3549

N ty of Gover dowments 1n order to support science colleges, and to
remunerate professors of the first class, 5550. 5684-~5691 5712-5736- 5745, 5746~——
- Statement of the endowments and fees of the several protessors at Owens’ Cotlege, 5550~

5563 — Number of students n witness's class, as comp red with chemustry clagses m
other msututions, 5558, 5559- 5564——Want of funds for creasng the accymmadation
ot the college, and for providing a suitable laboratory, 5565~5569. 5581-5584——Steps
being taken for founding a chair of cwvil and mechane al engineening, subscription o
3,000 L fur the purpuse by Messr+. Beyer, Peacock, and Company, 5§570-6575-

Explanation of the mode in which 1t1s proposed to deal with the seven exhibitioas of
254 each, placed at the disposal of the callege by Mr. Whitworth, 5576~5580 —State~
ment as to 60,000 L. having #lready teen raised by private subsenption towards a sum
of 100,000 L, 1n 1he hope that a further 100,000, will be contribated by Governm:ut fur
the extension of the college, 55815590, 5038~5641.

Necessity of primary education of the working classes, 10 order to 6t them for ao ex-
tended systere of scientific 1nsirucuion, 5591 —~— Suggestions for sumulating the aterest
of the praple 1n scientific marters, by means of popular lectares, chificulty as to funds,
55g2-559b~— Excellent effect of some popular Jectures by witness at Manchester, on
elementary chemnstry, the admicsion fee haviug been ouly one penny, 5592

Total of 497 students m the day and evemng classes of OQwens’ Collese 1a the present
session, 5507, £598~——Stat t of the curnculum for the students, with reference to
the London University eMmmitnation, 5599-5603——Absence ot connection between the
college, and the Suience and Art Department, 5605-5607——Very beneficial operation of
the college as regards the manufactures of the disirict, 56085612 Very few studeats
taken under 15 years uf age, 5613——DBetter prepared siate 1 which yousg men now
cowe to the coliege, of this ympr s 5614. 5749~5751.

Shght extension required to make Owens’ College the umiversity of the north of Eng-
iand, 5615—— lnformation relative to the pecubiarly high character of the secientific
stiuction given in Gerwany, and the causes of the more scientific eulture of the
people than m England, 5616-5622. 5627-5629. 5042-5656. 5706—Expediency of
persons above the mere working class being embraced m z system of Government aid to
science leachng, 5623-5626-——kmportance ot Governnent aid towasds the provision of
suitable Jaboratories, 56305637

Advantage 1f an ext or test tion were y i middle clase schools, and 1f
2 matriculation ion were required 1 g colleges, 5642-5651~——Difliculty

- through the low standard of public op in regard to scientiSe education, §5648. 5657,
5658~

'
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Roscoe, Professor Henry, ¥ & 8. (Analysis of his Evdencey—contanued,

5658——Approval of some defimite public curnculum for science bemg recogmsed by
Parliament, and of a ceitain amount of scientific knowledge being compulsory for various
pursuits an hife, 6652-5666 5707-5722 .

Suggestion that Governinent md towaids colleges of science be conduional upon local
md, 5690, 5691——Question consideredsas tw the cost of a student’s education 11 a ¢ol~
lege of scrence, 5hg2—5698—— Objection to many rclleges of science, 1t bemng better to
bave & few ¢« lleges, of @ first-class character, n the cenires of mdustry 56g9, 5700——
Several existing wstitutions which might be wade to serve the required purpose, g700~
5703

Instruction given 1 chemistry to the majority of the students in Owens’ College, 5704,
5705-— Explanation as to the fees churged n witness’s eveung class for laboratory
practice, 5723—5728——Absence of any board of examiers at Owens’ College, 5729~
5731—— Shght prospeet of muncipal mid bemg forthconung for Owens’ College and
sumlar mstitutions, 5732-5736—— Expediency, w covise of tnue, of rarsmg the standard
of examination of tenchers 1n science, 5737-5739

Bencfiaal effectm L hue of the I b tion with the 5 and
Art Department, 5740, 5741——Suggestion that wrre Queen’s prizes be founded, and
that the holleis have special facilities of access tr all colleges o1 science, aided by the
State, 5741, 5742 Approval ot a condition, that eveming lectures must be given to
working men wherever any professorship w endowed by Government, 5743, 5744
Advantage of the faciitties for spectal mstruction 11 witness’s laboratory, 1a addition to s
previous mstiuction in the punciples or of ch try, 5747, 5748.

Royal College of Chemstry, See Chemusiry, 2.

Royal Exlubitons  Establichment of s1x Royal exhibinons 1n scrence, of 50 each, tenable
ur thiee years, system of competition for these exhibitions, Donnelly 401 403-405

Royal School of Mines  See Jermyn-stieet Tnstitution.
Royal School of Noval Archatecture See Naval Archutecture.

Rugby School Very effective ntroduction of scientific teaching at Rugby, Carpenter
2048,

Rumney, Robert—(Analysis of his Evidence ) Chemical manufacturer at Man:hester,
has for muay years devoted himself largely to the mterests of education, 5861-5876———
Beliet that the compulsory sysiem is necessary m order to bring educavion home to the
people i such places as Manchester, 5877~5880—— Pressing want of gaod teachers, the

resent class being very inndequate to their woik and very insufficiently paid, 58415885,
004~6007 6081 Failire of the half-ume sysiem wn the Manchester distnet, 5836
5890 ‘

Evidence to the effect that it 18 mfinitely moie important to give primary education to
the mass of people than to provide special scientibe nstruction for the artizan classes,
5891-5y00 6008-6017——Facilities already 1n operation for the better scientific cultwe
of those who requue 1t; suggested ncrease of taciities 1 connection with mproved
systenis of prmary and seconaly education, 5891. 6oo8 et seg 6167-6111——Evil of
the gi-ar ignorance of the people In regart to economic laws, 5892-58g7%. 6og7
Expected wnillingness of Manchester to be »ated for fiee schools for the use of the poor,
£900-5906

Great magwitude of the calico prmting and dyewng trade of Lancashire, 5907-5915

Improved state of education of the artimns, foremen, and masters nt the calico

punting trade, us compared with thewr state wn furmer years, 5916-5942-~—Details

relauve 1o the French print trade, and its extent and character as compated with the

Engheh trade ; great superionty of 1his country 10 both respetts, 5043 5974 603

Failme of the art school in Manchester as regards mstruction in design ; present opera-

tion and expendituie of the school adverted to, 5975-5982

Doubt as to certain important mventions being due merely to a scientific knowledge of
chenastry, 5983-5997-—lwportance of & combmation of practical traming with scien-
tific knawiedge in the case of mauagers of large works, and of the artizan class generally,
5998-6002, 6o54-6065——Nature of the amendments desnable in the present system of
primary education, approval of elementary science teaching, 6ao8-6o21 610g, 6110
Objections to workshops 1n connection with coileges or science, 6022-6024. 6o50-6053.

Advantuge of mboducing scientfic teachilg into endowed schools sad grammar
schools, 60276031 6107—— Approval of a few more such colleges as Owena’ Cullege,
and of State wid tv such colleves in suppart of local effort and maintenance, 6032 6035~
6038 Goq6-Go48. Gogz, Gogz——Successful operation of science classes 1n connection
with mechanics institutes 10 Manchester, &c. Suge. 6054, 6055 6GoB5-6oby Inade~
quate sufply of science teachers through the precar esg of thewr , more

433—1L. Iz Iiberal
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Rumney, Robert, (Analysis of his Evideuce)—-continued,
hbeial puyment by Government being desumble, 6032 6oj0-6045. Bo81. B088-Gogl,
6og4-6097.

Jmportance of the Wintworth and other scholanhupr attached to Owens’ College,
6032, 6u39——Value attached 1o {ree lectures as a means of stimuluting scienbific culture ;
such Jectures should be a eondition of State aid to any local college, 6032-Go36. 6o8g
Absence of any pressing want of more scientthe knowledge n the foremen and managera
1 the calico-prnting wrade, 6055-6071——Doubt as to any grest practical advantage
to arbizans gen-rally, 1f possessed of scientific knowledge, 6072-Go8o

Approval of meanufactunng students gomg through Oweny’ College rather 1han
Oxford o Cambridge, 6098, bogy. 6101-6103~—-Advantage of the Oxford and Came
biidge course 1n the case of students 1n science intended for the highest class of teachers,
6100-6106.

Rural Districts  Expediency of a Tocal rate for the education of child#en in villaces mn the
couutrs, Mundella 4779, 4780— Fair opeming in rorul districts for instraction 1
natural science, Buchmaster B220,

S.

St. Mark’s College  Facilities at St. Mark’s College for the scientific trmning of teachers,
and for the study of chemistry, physical geography, &ec.; suggestion on this subject,
Cromwell 3981-3984 3987-3994. 4001-4005——Success ol an experiment nt St. Muik’s
for giving scientthe wstiuchion to children above the artizan class, 15 4015-401%.

Soles, Henry H  (Avalysis of lis Evidence}—Is ngent of the Yorkshire union of mecha-
nies” mslitutes, 5012, 5013~——Information relative 1o the very smail number of science
schools or clas-es 10 Yoikshire, together with explanations as to the much more satis-
factory posstion of Lancashire in this respect, 5014-5043 5066-5087. 50g2, 5003~
Statement as to the scarcity of quabified seence teachers in York«bire, and as to the
steps bemg taken to su: ply this want, 5039-5047. 50735077 Grounds for objecting
to the sons o foremen, &c, not bemng ncluded 10 the class on whose account payment
13 made by the State, 5048-5051. 50%1-5087.

Behief that mechantes’ mstitutions could be easily adapted for the teaching of the body
of the wotking ¢)asses 1 elementary science, 5052 Councluston 88 to the necessity of
mtroducing elementary science mnto primary schools, 5053~5056. 5100, pro1~—Want
of science teachers trained 10 the ait of te iching, 5057-5059——Grounds for objecting m
the case of mechanies’ institutions 10 the restricion with regard to payment on results
in mght-classes whete there are no day schools, 5060-5063. 5088~50g1.

Proposed axd from the State, i support of local ad, towards the establishment of pro~
vincial industrial cofleges, 5064, 5065 Limited benefit antieipated from the scholar~
ships 1. getenice, in connes hion with grants (rom the localities, 5094-5096——Objections
to the abohtion of the examuation for teachers v sdience classes, 5057-5099

Sazony Very efficient [ rowision wade 1n Saxony for the primary education of the peop
as well as for ther scieutific instricuon, details hereon, Mundells 46154630, 4658-
4661 4754-4760 .

Scholarships an S Sta t explanatory of the new scholarships in science, of 517,
10/, and 257 a year, under the Minute of December 1867, an anvual sum of 2,000l
beng allowed for the pmipose, Cole 197-245——Stat v of the cunditions of the grant
of 25 L a year, as regards local contnbutions, prospect of these bung complied with by
several localities, Cole and Donnelly 244257~ Explovation of the 5L scholarships
established under the naw Minute, Donnelly p17~520. 528-531.

Approval of the scholafships in science recently estabhished, thnu%l the non-payment
of fees by the students 1s likely to prove unsatisfactory 1n Scotland, Playfair 1067~1069

Exammation showing that the Minute as to scholarship may be carned out, as

regards the guestion of remission of fees, without cause for objectinn, sb. 1106-1117.
Advantage of the 107 scholarships in science 1n connection with the Science and Art

Department ; they are of bitle use, however, as regards tary schools, Coomb

3900~3902: State.nent as to the new scholarships offered by the department not

baving been yet taken advantage of in Yorkshire ; advantage 1f they were upen to stu~
dents m vight classes, Jarmain 4516-4520. 45574559 Limited benefit anticipated
from the scholarships 1o science m evnnection with grants frora the locabities, dules

5994-5096-

Probable effect of the recent scholarships n inducing young men to prepare themselves

for el y teachers, Rep. v.

See also Mechanical Engineers, 2.  Middle and Upper Classes. :
’ . School

T
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School of Design, Somerset House. Establishment of the former school of design. at
Someiset House adverted to, partial failure 1nvolved, Cule 871, 954-956.

School of Mines. Sce Jermyn-street Institution
School of Naval Archilecture, See Naval Arclutecture.

Schools Inguiry Commission. Concurrence in some of the recommendations of the Schools
Inguny Commussiiners on the subject of district schools of science, Jerkin 25792583

ScIENCE AND ART DEPARTMENT.

Enlargement of the former Department of Practical Art mnto the Science and Art
Department in 1853, letter from the Board of Trade m explanation, Cole 2, 3—State-
ment as to 1ts being the policy of the Depariment to aid the education of the aruzan
class chiefly, @b, 4-8. 266-271. 277~2g9——Information relative 1o the former and
present stafl of the Department at South Kensmgton, 1. 14-18 21-23——Effort
made to keep the permanent staff of the Departrent as low as possible, 25 18.

Explanation of the org tion of the Department a3 showing the facihues for the con-
sideration of professional questions, or questions of general policy, accordmngly as they
arise, Cole 26-40 —— Experimental chaiacter of the local science instrucuion throngh the
Department previously to 18509, no definite system having been laid down, 1b. 41—
Benefical character of the changes made irom time to time m the working of the Depart-
ment, 18 248——Policy of the Department to encourage local eftort and demand rather
than to force 1ts mstitutions upon the localities, 5. 2g3. 300

Further evidence relative to, and in approval of, the orgamisation of the Department
as regards its facilities for obtaimng an efficient consideration ot all questions of science or
art which may come before 1t, Cole 329~348 —— Obstacles to the Department hmiting the
numbes of schools 1n any town, this matter resting entirely with the locahity itself, Coleand
Donnelly 363-361~——0Opmion as to there being no necessity for a fixed annual meeting
of the council or examneis of the Department fo1 the consideration of the system bemg
pursued, Donnelly 377-379.

Statement showing the advantace of the system of the Department 1 its ready adapta-
tion to all kinds of schouls and insututions thioughout the county, Donnelly 416-423
Objection to any attempt by the Department to force the estabbshment of science
schools on any locality, 16 622-631~——Defence of the careful policy hatherto in the
matter of expenditure upon science teaching, Cole 86g-873——Objections to the mitiative
resting with the Department instead of with the locahities in the foundation of science
schools and classes, Cole 898-g06; Iselin 5415-5426. 5451, 5452

Advantage if the secretary of the Department could combine scientific knowledge with
admunistrative abihty, Playfair 1062-1066.

Evidence favourable to onginating action m the Department 1 the matter of science
teaching, Hatts 5152, Lawton 5304-5307.

Witness, who 18 the organising master of the’ Science and Art Department, explains
the duties of the office, Buchmaster 8185-8187——Existence of much misapprehension
18 to the science aid afforded by the Depaitment, wncreased fachities of personal com-
munication between witness and the localities being much requued, b 8204-8200——
Payment of witness by the localities for each meeting attended, be not being a salaried
officer ; obstacle on this score to s spendng sufficient time 0 the locahties for pur-
poses of explanation and orgamsation, b, 8206-8215———Particulars relative to the steps
tvken 1 various parts of England for promoting instruction 1w science, the failure expe-
rienced m various instances, and the success achieved mn others, through the action of the
Sctence and Art Department, and the explanations of witness, 5. 8221 ef seg.

Finencial statisucs, showmng 4he cost of the Department in various yesrs under
afferent heads, App 427 432. 450, 451.

See also Examinations Government Grants = ° Local Action and Support.
Payment on Results. Scholarships an Science. Scrence Schools and Classes,
Teachers.

SCIENCE SCHOOLS AND CLASSES:

I n the ber of lasses and of students since 1859, although
from time Lo time classes drop out of existence thraugh the remignation of masters, Cole
and Donnelly 107-10g——Enumeration of the subjects towards instruction 1n wlnch aid
13 gaven by the Science and Art Department, total number of students in each subject,
Lonnelly 398~ Total ot oo science scbools und of 14,600 students, 1b.——>diatistics
of the progress of suience schools since 1866, 6. 40..

Prospect of of local schools of , accordiugly as the teaching 1s more
spectal, Per:‘y‘ 1617, 1618 — Recommended creation of some first-class schools of
science, 1 which classics should be sabsidiary to science, Jenkin 2557. 2575-2583——

432—[. I3 Suggestions
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ScIENCE SCHOOLY AND CLASSES—gonunued.:

Suggestions us to the different knds of soientific mstrucrion deswable for labourers,
agtsrzans, foremen, and munagers, respectively, Chfton 2610-2G15 2620-262g. 267g~
2681.

Proposed estabhshment of a numbcr of high-class science schools 1 the ceatres of
1ndustry, where the thearies of science, rather 1han technieal instruchion 1 scier e, should
be taught, facilities desirable 1n such case for combining practice with theory, Watis
5167 el seq Much more advanced chaiacter of the instruction to be given in the pro-
posed schools than 18 now given n exiting science «lasses, 1. 5167 5184-5190—~—
Advantage of sdunssion to the schools being fiee, or of nomnal fees only being charged,.
i 5184. 5190, '

Advantave of connecting science with ordinary education generally, 1t heing desrable
also to have special cclentific mstitutions, Angell 5387-5392 Esumate of the first coat
‘of providing scieuce schools, Platt 5850 arious sourcea v hence the required tacitities
for science teaching may be provided, Wright 6go4, 6gof-~——Propushion for the esiab~
lishment of science schools in all manufactuing towns, supporied partly by the localities
and partly by Government, Gill 7781-7792. 7814, 7815.

Suggestions as to the branches of science desirable to be taught as a common founda-
tion for all other scentfic teaching, Huzley 7988, 748g——Statement showmig the
great success of scrence schouls of the Science and Art Department 1 spreading a
kno« ledge of scienc e among the people, 4 8000~——Very useful istruction 1t serence
the classes in connection with the Department, Frankland 8144-8146.

Paiticulars relative to the number of science schools in England and Wales, 1n Scot-
land, and m Ireland, and the number of students w each school, App 431-425.

Conclusion of the Commuttee, that certam endowed schools be rendered available to
the suriounding disticts, by ihe establishment of exhibitions open to public competition,
50 that children of every grade may be able to rise from the lowest to the highdst school,
Rep 1x.

See also Government Grants Local Action and Support. Teachers Tech-

mcal Lustruchion,

Neotlend. 'Want of inquiry w regard to the appheation of the endowments of schools
Scotland, Playfurr 101y, 1018-—— 8t t w explanstion of the very estisfactory
operation of the Scotch umverstus, sud of Edmbwgh universty more particalarly, n
regard to. the teaching of pure science and of applied science, 1b. 1030~104 s— Inade~
quacy of the pansh schaol systems of Scotland 10 mect the wants of the populution, .
10g0~10g2.

Resoluions adopted at a conference held m Edinburgh on 20th Mareh, 1868, with
respect to the measures desirable for carryinz out an extended system of scientific educa~
tion, Macadam 7496, 7497—— Appuintment of a committee by the Royal Scotush
Society of Arts for deanng with the question of scientific teaching, conclu~ions of such
committee as to the want of incressed aid and encouragement from Government in
different waa s, 24, 7496-7498 Poundation 1n the Scotch umversities of several chaira
of apphed science, 1 7503-7505.

Capabihties of tie teachers ;n clementary schools m Seotland for conveying a cerlain
amount of nstruction m scier ce, such mstruchion bewng very feasible and desirable,
BMacadam 7516-7524. 7566-7572 — Reaslness of the people of Scotland to pay an
education rate, if levied over the whole country ; expected opposition to a local rate,
more especially 10 rural disiricts, 6. 7573-7575- 7588-7597

Indisposition 10 Scotland to take advantage of Government ad 1 the teaching of
science, Mayer 7678 — Difficulty 1n inparting sciestific knowledge to the artizan class
1a Scotland, through the want of pievious elementary knowledge ; less difficuity, how-
ever, than in England, b 7689 7694 Exceptional instances of artizans leaving their
children at schaol up to the age of 13 or 14,26 7698 7704, 77056—~——Willingne-s of
manufactarers m Scotland to pay an education rate for science, Gl 7788-779%.

Return of the science schools m Scotland, and of the number of stadents m each
school, App 421 425 . .

Supentor primary mstruction of the artizans w Scotland adverted to by the Committee
as facilitatin g screatific 1nstruction, Rep 1v.

Secondary Schools (Muddle Class Education) Sug a8 to the scientific course
desirable 1n the esase of secondary or middle-class schools, Playfar 1100-1105;
Caspenter 217g-2196~—Cancluston in favonr of the formation of a new class of
secondary schools for imparting screatfic knowledge on an extended and improved
plan, Jenkin 2398-2403. 2557—— Very bad scientibic education given 1t middle~class
schools . England, as compared sith lar schools abroad, tb. 2462, 2463+ 2550

Coacluston as to the great want of mapro t 10 the amthmetical and math )

i teaching
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Secondary Schools (Mddle Class Educatwn.y—continued, AR
teaching m lary schools, Clifton 26162619 2711-2716, 27442747, 2752-
2754 — Suggeshons as to the scientific enltare desrable in secondary schools, &e,

1eparatory to advanced teaching and techmcal traming 10 colleges ; proposed elementary

. inswnctron an: mathematies, physics, and chemstry, Miller 3401-3916. 3419-3422.
3466, 3467 Iwportance of seconua? haols m the of mdustry, Coomber
3887-——Advantage of the teaching of physical scieuce and wmathematics in all mddie-
class schools, Cromwell 4018-4022., .

Great want of proper secondary schools or traimng wnstitutions for imparting scieotsfic
nstruction 1n reference to manufactures, Ripley 4058~4072 4079-4082 4099-4105——
‘Objection to classtes being tanght m the proposed schools, which should, m fact, be

- devoted Lo chemistry, mathematics, mechanics, &«., 2b. 4079——Boys might enter the
proposed schools st about fifteen years of age, 10 4080-4082 —Facilrues 10 Bradford
and tn towne generally for an efficient education of boys previously tu their enlering
gecondary or sfecial schools of science, 25 4280-4281

Advantage 1if an ealt or test examination were necessary m middle-class schools, and
a matricuiation examination weie required 1 science colleges, Roccoe 56425651 [m-~
portance of unpioved science teaching 1 secondary schools, as well as of more advanced
andustrial teaching for adults, Chamberlan 6211 6220-6223 Gireat want of improve-
ment of secondary education in the direction of science teaching, Bragg 6438-6444

Conclusion of the Commttee that the re oiganisauon of secondary wmstruction and the
wtroduction of a large amount of screntific teaching mto secondary schools are u gently
reguired, and ought to receive the immediate consideration of Parhament and of the
country, Rep 1x.

See also City of London School  Elementary Educat End ts.  Payment:
on Results, 2
Shipbmrlding  Not only in the Government dockyards, but n the private yards, the
employment of per-ons who have had scientific and technical trammg m shipbuilding 18
greatly required, Keed 3130-3136 ——Relative positions of this country and ot France
and the United States as regaids cificiency i shipbuilding ; want of practical tainng
rather than theoretical traning m France, @b 3137-3144 — Importance attached to
manual work and practicel training 1a the case of all students in shipbuilding, how this
may be best effected concurrently with theoretical mstraction m school, 15 3140-3142
3152-3169 —— Advantage ol establishing schools in some of the principal purts, 1 oider
to faciinate scientific and techmenl mstroction w shupbuilding, 1b 3145-3151. 31bs, 3166.

Shrewsbury Scheol. Impoitance aitiched by the master of Shiewsbury School to the
wtroduction of scientfic culture, Carpenter 2087, 2088.

Sitk Trade See Dyemg Tvade

Socral Science  Great mmportance of conveying to all classes sound instruction n social
science, Huzley 7988, 8ooo 8018, 8019

South Kensngton Museum. Reference to a collection of Itahan peasant jewellery, pur-
chaged for Sowth Kensington, at the Pans Exhibition, as \llustrating the close alliance
between mit and science, Cole, B42-847 ——Con-ideration of the relative expeaditure
upon scieuce and upon art m connection with the mu-eum ; by far the larger expenditure
has been for technical art, :5, 865-868.

Statistics of expenditure, w respect of South Kensington, 1 various years, App. 427.
450, 451,
See also Circulation of Works of Art.

Southampton  Objection at Southfmpton to the requirement as to the exammnation of
teachers as a condition of pavment ou results, Buckmaster 8253, 8254.

Southwood, Rev, Thos A  Letter from the Rev Mr Southwood, of Cheltenham College,
as to the instruction given n the military snd civit department of the college, and as to
the cust of working s science school for 3oo students, Sur C. Lanyon 8940.

Steel Manufacture  Impoitant improvement ntroduced by witness in the manufactuie of
steel, so that guns made of this metal are supeilor to any others yet made, Whitworth
1756-1770 —-Forwaid state of the manufacture of steel n Enuland ; reference hereon
to the doings of Mr Kiupp, Percy 2513-2517.

Stopfurd, W, H (Anulysis of his Evidence }—Is master of the Art School at Halifax,
4377—Teachug of geometnal and mechanical drawing in the Halfax school, mcluding
the branch schuul st the Working Men's College; number of pupis receiving this
matruction 4348~4383 Stat astowt having revently been under ¢xamination
in geometaical drawing with & view to bemg certificated m the science branch of the
Scieace and Art Depattuient: he does ot yet know the vesalt 4384, 4385. 44324425
Large increase of artizan students expected to come under mstrucion n geometrical

433—1L Ig and
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Stopford, W. H. {Analyss of his Evidence)—continued.

*  and mechanical drawing 1t grenter facilities were afforded ; 1mportant advantages of such
mstruction 4386~4 309——— Coucluston that un art master who has tuken the mechanical
certificate 18 perfectly competent to mstiuct classes in geometrical and mechunical
drawing under the science division, and could readily qualify as ter; decided
advantage 1n his doing so, 4400-4424.

Good attendance of some of witness’s students in mechanical and geometrical drawmg
4427~ 443 Advantage of elementaiy mstruction 1 geometrical drawing 1n primary
schools 4432—— Early age at which children may begn to learn mechanical drawmg

4434, 4435-

Switzerland  Very satisfactory system of graded schools m Switzerland, Pla 1022~
© 1024~——3See also Germany. ~ Zurwh Polytechme School, » Plegfar

T.

Tamworth. Information relative to the school at Tamworth, and the discontinuance of the
teaching of chenustry and mechanics, as provided for by the late Sir R. Peel, Buch-
master $263-8265 N

TEACHERS.

1. Supply of Scrence Teachers: Suggestions on the Subject

2 Qualifications of Teachers