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NOTES

TECHNICAL EDUCATION IN RUSSIA

WILLIAM MATHER.

To Sir BERNHARD SAMUELSON, Bart., M.P., Chairman of the
Royal Commission on Technical Instruction.

Sir,

IN nceordance with your request that I should collect some
notes-on education in Russia, with special regard to technical in-
struction, I availed myself of a three months’ visit to that country,
in the early part of this year, for the purpose.

I have now the honour of submitting the following notes as
the results of my inquiries, and I have appended some observa-
tions, beuring upon this subject, made during repeated visits and
extended truvels in Russia, throngh a period of 20 years,

Russia differs from all other European countries in not possess-
ing some national system of elementary education. This may be
accounted for by the institution of serfdom, which up to 1860
excluded what we should call the ¢ working classes” from all rights
beyond those accorded to them at the pleasure of their owners.
Education in the most elementary form may, here and there, have
been given in the villages by the priests if the proprietors per-
mitted or encouraged it. In the towns no provision whatever was
made by the authorities for the education of the labouring classes
previous to the emancipation. E

On the other hand, the Government has for many years paid
considerable attention to the formation of educational institutions
for the families of military and civil officials, the professional
classes, and all grades of the nobility. To such institutions the
sons of merchants have also been admitted, but the latter have
had to depend chicfly on private tutors, and largely upon the
advantages offered in other countries, or in Finland, the Baltic
provinces, and Poland, which are politically parts of Russia, but
retain to some extent their own social institutions, and have long

P d greater facilities for general education, in proportion to
the population, than those existing in Russia proper.
* _In such towns as St. Petersburg, Moscow, Tver, Tula, Kharkof,
Kief, Kazan, Saratof, and Odessa, Colleges (Real-schulen) and
i 14248, 32
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Gymnasia have long existed, and in some of them also Univer-
sities, ~ There are not more than 20 towns in Russia proper
having over 50,000 inhabitants, and not more than 150 having
over 10,000. The urban population is extremely small compared
with the whole number of inhabitants. Exact statistics are not
easily obtained, but it is within the mark to state that mot more
than 10,000,000 out of a total population of about 80,000,000
dwell in what we should designate * towns,” using this term in its
narrowest sense.

The rest of the population is spread over a vast territory, in
small communities, pursuing rural occupations under conditions
of agriculture and the holding of land, since the emancipation,
which will yield enough, with something to spare in the most
fertile districts, to those peasants who are frugal and thrifty.
Notwithstanding that all the serfs received a grant of land with
their freedom about 22 years ago, the inferior quality, or the want
of means to improve it, has made it impossible, in a great number
of cases, for the peasants to wholly maintain their families in their
own communes or villages. Hence there is a great deal of
migration, the heads of families move in search of employment to
long distances, leaving children to the care, or neglect, of their
relations, The parents will even eeparate one from the other, and
live hundreds of miles apart from Easter to Easter, when all work
ceages for one week to a month, among handicraftemen and in all
kinds of manufactories, and family reonions take place amid the

» religious festivals of the Russian Church,

These migratory habits are on the increase since the extension
of the railway system.

Thé only education at present available in the villages is &
certain amount of instruction which it is the duty of the village
priest to impart, but over which there is no control. There is no
village where a priest is not stationed or a church does not exist.
Sometimes a group of little hamlets a mile or two apart will have
a church and one school in common. The priests are generally
men of very meagre education, with large families, and a small
quantity of land which they have to till, often with their own
“hands, to secure a livelihood.

It will readily be seen that such conditions are rot favourable
to education, even in the parrowest sense of the word. Some
children acquire reading and writing imperfectly if they are
naturally bright, but as there is no sy ic superi ! of
public instruction on the part of any authorities, the masses of the
people are still growing up in ignorance, and the vice of intem-
perance i8 one of the most painful results of it.

There are, however, some indications of improvement, which I
must mention.

The reforms following upon the emancipation of the serfs in-
cluded a system of communal government in the villages, the
establishing of county boards of jurisdiction in the rural districts,
and the extension of manicipal institutions in the towns.
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-These several authorities ought to form and represent public
opinion, and doubtless the late Emperor intended they should do so.

Too wmuch praise cannot be accorded to the Emperor
Alexander II. for the great reforms he accomplished. His
aspirations and individual efforts to raise the whole people met
with scant sympathy among the privileged classes surrounding
the throne; and even amongst the people there has not been that
co-operation which is necessary to conduct the hew institutions
efficiently. For instance, trial by jury has been worked with so
little appreciation and interest that misdemeanours ahd crimes
against society (apart altogether from political offences) have not
been punished or condemned by public opinion, as represented in
the open courts of justice, in the manner to inculeate a due regard
for morality and order. -

Had the educated classes of Russia, outside the court circle,
token advantage of the large measure of freedom granted by
Alexander 1L, and by their personal influence and pecuniary aid
adopted means to improve the lower classes, there would have
been more rapid progress in all directions.

Whenever in a certain locality the people themselves have taken
an interest in these new institutions, and worked them well, a
marked change has been made in the educational facilities of the
place. I have been the guest of the mayor of & small town in
the interior of Ruesia, who, at the time of my visit, was deeply
engaged in the building of what promised to be a remarkably good
school. Tt was the work of the municipality, with some assistance
from the county board, and was iitended to be a high school with
a emall manual training department attached. There is no reason
why all towns should not have done likewise, and some may have
done so. I have personal experience of the influence which a few
enlightened men can now exercise When they take the trouble to
ﬂvnﬁ themselves of the representative institutions which give the
power to administer local affaire. The apathy, however, manifested
by the public generally in making the utmost use of the powers
granted by Government ig not encouraging. The sense of personal
responsibility is doubtless of slow growth in a country subject to
auntocratic rule for centuries, even when local self-government is-
Eermitbed. Hence the question of public instruction has not yet

ecome & matter of sufficient interest to move the municipal bodies
to establish common schools in any considerable number in the
towns. The mother city of Russin, Moscow, is lamentably short
" of such schools, though there is great wealth in the community,
and an enormous trade is carried on in this central market of the
empire, '

f what we should cull “school age,” eay from 5 to 13, there
must be about 100,000 children in Moscow requiring a common
school education. I could only obtain a record of 55 such schools
altogether, provided by the municipality, giving accommodation
for about 7,000 scholurs,* Two-thirds of these are from the very

* About 24 new schools are to be erected shortly by the municipality.
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poor classes. These schools are small and all overcrowded. The
course of instruction comprises religion (as taught by the Orthodox
Church), reading, writing, arithmetic, grammar, bistory, and
geography. These schools are for both sexes. The girls prepon-
derate, but they leave earlier than the boys, generally when they
have some knowledge of reading and writing; the boys remain
longer as a rule, with the hope of obtaining some reduction in the
time of compulsory military service if they cam pass certain
examinations. -

Apart from thege schools, the only opportunity for the poorest
classes is in a few charity schools, or, when they go to work, in
some of the manufactories in and around Moscow, in connection
with which there are (with few exceptions) good elementary
schools.* This provision is entirely voluntary, and the time allowesl
for the children to attend school during working hours will vary
according to the benevolence of the millowuers and manufacturers.
It is the custom to work all textile manufactories throughout
Russia, excepting in the district of St. Petersburg, night asd day,
with two sets of workpeople in relays, working six hours each.
During the day leisure (from 6 o’clock a.m. to 12 o’clock) the
childien attend school and get such recreation as they may care to
take. In the evening leisure (from 6 p.m. to midnight), they eleep.
It is a hard life, and not conducive to their studying even the
simple lessons put before them.

There has been hitherto no law in operation in Russia to prevent
the employment of children of tender years. I have seen, not un-
frequently, children of nut more than seven or eight years of age
working equal hours with adults. Happily a law has at length
been passerl 10 alter this state of things, and duriug the course of
this year it will come into operation. It enacts that no children
shall be employed under 10 yaars of age, and when 10, only for a
limited number of hours per day, until they reach the age of 14.
It is to be hoped that this enactment will be followed immeditely
by further provision for the education of children of the poorest
claases, otherwise an enormous number of them will be entirely
without occupation while their parents are at work, and
liable 10 a worse fate than has hitherto befallen them. In con-
nection with this point, I may mention that the Government is
stated to have a scheme in preparation for the primary education
of the people on the parochial principle, through the priests of
the Church, under the control of the ecclesiastical authoritiee. It
is not probable that Russia will succeed on these lines where other
nations have failed, though the remarkable unity of religious
faith throughout Russia proper may, for a time, obviate difficulties
cummon to all western countries.

In the factories having schools the law to restrict the em-
ployment of children will be immediately beneficial, and will
afford the time necessary for the children to obtain a moderately

* In some manufactories 1 imi ¢, and
schools of design. The mh:'eﬁl’;;::!;? ;&“,“Am‘:‘zk&g
acd Prohoroff are worthy of special notice in connection with this useful work.
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good elementary education. It is the universal practicq in all
mills to engnge the workpeople at Easter for the whole year,
and to provide large barracks in which the people live, and so
many of their children as they may have brought with them from
their villages. The schools provided by the employers are open
to all the children of those who work in the mill, whether the
children are employed in the mill or not.

The number of workpeople engaged in the textile industries is
a very' small proportion of the entire population. Theére are
probably about 400 establishments, comprising cotton, linen, and
woollen mills, and bleaching, dyeing, and print works, &c. The
number of people employed will vary from 50 to 10,000. There
are many manufactories giving employment to over 5,000
people, and one or two employ upwards of 10,000 people. The
aggregate number of workpeople engaged in such industries must
be under 400,000, of whom a considerable proportion are children.
It may fairly be said that such children at present’ are in the way
to receive a better education than any others of their class in the
country. The extension of the railway system during the last
20 years has created a new kind of employment for a considerable
number of the lower classes. Extensive repairing shops are re-
quired on the chief lines, and schouls are geners.ly provided by
the railway companies where a number of their workpeople are
congregated. In 1860 there were about’ 500 miles of railway in
regular operation, there are now upwards of 20,000 miles. The
iron industry of Russia has necessarily developed with the railway
system and the extension of the textile manufactures, but there
are no important establishments where the locomotive or stationary
engines, or general machinery are constructed. The large works
of Struve at Kolomna are an exception, also the extensive estab-
lishment of the Nicholas Railway at St. Petersburg, founded
by the Americans who first worked the line. Foundries for
casting pipes, beams, and pillars, rolling mills for plates, rails, and
bar iron, mechanices’ shops for repaire, jobbing workshops and rail-
" way waggon works, form the chief features of the production in
the iron industry. Shipbuilding is confined chiefly to the Govern-
ment establishments, and the building of river stenmers by a few
private firms. Papermoking is a considerable industry, and the
production of sugar from beetroot in the neighbourhood of Kief
18 on & very extensive scale. Iandicrafts are very numerous, and
the making of articles for domestic purposes.

Taking the country as a whole, the mechanical arts and industrial
pursuits, as distinct from agricultural occupations, are comparatively
insignificant, and the resources of the country hitherto developed
do not offer great facilities for such occupations. Thers has, -
however, been a good deal of ambition shown on the part of the
Government to encourage by artificial means mechanieal and
manufacturing skill. The two great Imperial Technical Schools
of Moscow and St. Petersburg have long been classcd 2mong the
finest in Europe in point of equipment, and in y ing ample
means. The museums and mining school of St, Petersburg have
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for many years affurded the opportunity for a high class theo-
retical training in mining enginecring, and contain a rich record
of the mineral resources of the empire.

A large civil engineering school has existed for many years at
St. Petersburg ; also a school for surveyors and hydraulic engi-
neering. These schools were originally managed by foreigners,—
German or French,—but for muny years past the staff of teachers
has been entirely composed of highly trained Russians.

The preparation necessary for students entering these inetitu-
tions has been in the Real-schools, Progymnasia, and Gymnasia,
also-established by the Government. 1nrecent years eome efforts
have been put forth by private individusls to establish handicraft
schools and manual training schools, Several of the large rail-
way companies have also established small technical schools for
the sons of their employés.

Moscow.

Possesses altogether 127 educational establishments. They
cowprise the Moscow Imperial University, the Imperial Technical
School, the School for Land Surveyors, the Lyceum, the
University for the study of Eastern Languages (generally
styled the Armenian University), eight Gymnasia; two schools
for girls, and six for buys, two Progymnasia, the Moscow Real
School, the five High Schools for girls, the Practical Academy
of Commercial Knowledge, the Moscow Commercial School,
the Teachers’ Institute, the Kommissaroff Technical School, the
Strogonoff School of Art and Technical Drawing, the Mechanics’
Handicraft School, Moscow Society for the Spread of Technical
Knowledge, and a few charitable industrial schools.

The Moscow Imperial University.

This University gives training to 2,500 students. 1t has a
staff of one rector and pro-rector, 83 professors and teachers,
8 instructors, and 10 librarians.

The total fees amonnt to 20 per annum, but for the most part
the students are free. They are.generally the sons of Govern-
ment officials and professional men whose incomes are very small,
but whose rank entitles them to certain privileges which the
Government of Russia accords to those in the Imperial eervice.
The physical and chemical laboratories are very extensive and
well equipped.

The botanical, anatomical, and natural history museums are
well stored with specimens. The library is very extensive and
well selected. There is in conncction with this university a
medical school with dissecting rooms attached. The coursc of
instruction follows the lines of the German umiversitica. The
English, French, and German languages are taught in addition to
the classi The students are prepared for the university in the
gymnasgis, and enter at about 20 years of age.
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The Imperial Technical School of M.

The object of this school is to train civil engineers, mechanical
engineers, draughtsmen and foremen, and chemists, The com-
plete course of studies is u combination of theory and practice.
The theoretical studies are carried on in large class-rooms amply
supplied with all necessary apparatus for illustration. The prac-
tical lessons are given by means of manual work in workshop
classes, specially mrranged for exercise in the use of hand-tools,
followed by the construction of simple machines, or parts of
machines, in the workshop proper, comprising foundry, smithy,
machine-tool and fitting department, and joiners’ shop. The
prodacts of the workshop are sold or put into the museum. There
is & loss of some hundreds of pounds a year on the sales.

The foundry is probably the only department which pays its
cexpenses, and here 25 regular workmen are employed to instruct
students and make castings. About eight tons of metal a week
can be turned out in castings. In all departments a few regular
"workmen are constantly employed. ' - )

The students enter at 18 to 20 years of age, having first to
pass an examination or furnish certificates of qualification from
other sehools. The complete course of studies occupies six years ;
it extends to seven years for those who have not been duly
qualified before applying for admission, and who avail themselves
of u preparatory course of one year.” For the first three years
all regular etudents pass through the same studies, after which a
separation is made between the students of engineering and of
chemistry, forming two divisions of the school.

The full couree of studies includes :—

Religion.

Algebra, trigonometry, descriptive geometry, integral and
differential calculus, geodesy, physical science, applied
physics; chemistry inorgamic, organic, and analytical ;
botany and zoology, working with microscope, mineralogy
and geology ; mechanics, statica, dynamics, applied me-
chanics, hydraulics, thermodynamics, steam and steam
engine, construction of machines; drawing, free-hand and
linear; designing, and making working drawings for the
shops; theory of the resistance and strengths of materials ;
studies of pumps, presses, hydraulic motors, steam gene-
rators, steam engines, steam hammers, &c.

The " properties of textile materials. The properties of
woods and metals ; spinning of cotton, flax, and wool, and
weaving. ’ -

The properties of materials used in bleaching, dyeing, and
printing textile fabrica. Metallurgy. Metallurgical che-
mistry. .

The aﬂZ of construction in buildings, bridges, machines, and
the deeigning of mills and manufactories ;- estimating costs,
and the keeping of books.

Political economy, statistics ; languages, French and German.
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The practical work in the shops includes the use of hand-
tools, working in wood, making patterns, turning of metals
in foot lathes, in which exercises students must pass an
examination before they can enter the workshop proper,
and take part in the comstruction of machines. It is
generally the fourth year before students reach this

- stage.

For the chemical division laboratories are provided, each

devoted to a special branch of the science.

The museum is very extensive, and supplied with illustra-
tions of the Intest useful inventions, and specimens of
materials gathered chiefly from international cxhibitione,
A very complete department of mode! machine toole, with
description of the construction and utility of each tool. A
series of diagraws are used in'connection with this, show-
ing the intricate parts enlarged beyond the natural size,
for clear explapation, The professors are sent to all
exhibitions to report upon and collect the best imven-
tions.

The students work in the shops and laboratories not less than 12
hours a week., The smithy and foundry are not entered by stu-
dents until the last year of the course, during which 100 hours
are devoted to these departments. There is a special course
for students who, for want of the natural ability to pumue
theoretical studies, cannot get beyond the examinations. of the
third or fourth year, but who may nevertheless possess the prac-
tical and constructive faculty. The work given to the special
class is all of the most practical character; such as the making of
working drawings and full-sized drawings of parts of machines,
making experiments on materials, working longer hours in the
shops, and generally devoting their time to the application to
practical construction of the knowledge they have gained in tke
more elementary branches of science.

The civil engineering students are much occupied in making
what they term “ graphic mathematical calcnlations ";—a writien
description of some engineering work is given to the stadent of
which he must first make a i%eehand general design, and then
freehand sketches of each detail, with full dimensions, and with
the necessary calculations worked out o each sheet for the correct
construction of the whole work.

In the workshops about 280 students are at work for eome
portion of each day. The time is divided between machine-tools
and hand-toole. " The manufactured articles consist of simple
pumps, water and stean valves, boiler fittings, screw presses, &c.

The school cannot compete with ordivary manufacturers of such
articles on a commercial basia.

'I:here are now about 70 iree students who Jive on the premises,
baving clothing, board, and lodging given to them. This pri-
vilege is granted on passing certain examinativns, together with
giving requisite proofs of inability to pay.
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The school accommodates about 600 students, one half are
boarders, of whom about 200 pay the full fee of 45l a year
(present exchange), the remainder are day students paying
151 a year.

The endowment of the school, chiefly from the Imperial family,
is large, amounting to about 400,0007

The income is about 34,000L a year and exceeds the expendi-
ture. A large staff of professors, teachers, and instructors,—all
Russian subjects,—conduct the studies. The premises occupy
several acres of land, and the position renders the school easily
accessible from all parts of the city.

This institution has deservedly attracted a great deal of atten-
tion throughout Europe and in America, owing to the importance
of its aims and purposes, the ample means it has always enjoyed
to carry them out, and the length of time it has existed. The results,
however, cannot be considered satisfactory from a practical point
of view. The school has had no strongly marked effect upon the
development of civil or mechanical engineering or of manufacturing
industry in the last 25 years, during which Russia has extended-
her railway system enormously and has established what manufac-
turing industrics she p The pr of foreigners in
almost all the important positions on railways, in workshops,
in mills and print works, &c., some of whom have had but
little theoretical scientific training, proves that even with the
iaudable patriotic desire to employ native talent in respomsible
positions it has not been found profitable to do so.

Doubtless the Government has found employment for a con-
siderable number of the graduates from the Imperial Technical
School in the Department of Roads and Communications. Some
have become teachers and prolessors in the institutions for which
their training hus so well qualified thew. As mechanical
draughtsmen and surveyors a certain ,amount of employment
has always been open to the graduates. In this branch the
training in the school is exceptionally good, but the remuneration
in such employment is low and unprogressive. Probably the
most successful men in after-life are those who have had to join
the *“special class,” owing to their want of capacity to pursue
abstract science in the higher classes, but who showed the prac
tical faculty of dexterity with the hand and originality of thought
in applying what theory they could master. Suach persons have
taken humble positions ip workshops without any pretensions to
the rank of a full graduate of the school, and in hard work
huye gained the neccssary experience to become foremen and
mdnagers.

Thero appear to be two fundamental mistakes in the manage-
ment of this institution. .

First, the full conrse extends over too long a period, and the
studies are of too theoretical a character.

Second, the students enter at too advanced an age and leave
on{{ when they are fully developed men of 25 years old,
under the urgent necessity of makiog a living anyhow, and by
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age and circumstances unable to take employment as ierovers
in industrial establishments before recommending themselves us
competent engineers for any class of work. The result of this is
that they often bring discredit on their training.

There is no possibility of teaching in s school that sort of know-
ledge which practical work, carried out on commercial principles
within restrictions as to time of execution, &c., can alone make
any one familiar with. Without this experience, the highly
trained, and even really clever graduate is placed at a great die-
advantage with the less educated foreign workman in Russia, who
takes a position of great responsibility as foreman and manager,
owing to his practical knowledge acquired through a long ap-
prenticeship, and who also receives a salary twice or three times as
high as that for which the technologically trained Russian engi-
neer offers his services in vain,*

The professors of the school complain that their students come
up ill prepared. In view of the present necessities of Ruesia, the
better plan would be to take in boys at this school at 15 years
old, to pass them through a preparatory stage, and turn them out
at 18 or 20 years, making the most of the time on the same lines
as the present, with less of the higher theoretical studies (excepting
for professors and teachers), so as to leave the graduates the
cbance of going into practical manufactories, or to obtain employ-
ment on t%l: railways, in some humble capacity as volunteers or
apprentices or improvers, for two or three years, before they seek
to fill responsible positions. )

The Government has done its utmost to encourage the young
men from this institution, by showing greater preference for them
than for foreigners, when it is at all possible to use their services.
This year an instruction has gone round to all the Government
workshops, on railways and elsewhere, that not a eingle manager
or foreman must be employed who is not, or will not become, a
Russian subject.

The Institute of Land Surveyars.

This is a Government establishment and is free. There are
260 students, many of them sons of poor Government officials,

The staff consists of one director, one inspector, and 30 profes-
sors and teachers. The general education is good, followed by
special instruction in land surveying, forestry, &c.

The Lyceum.

This school was founded by the Grand Duke Nicholas (brother
of the late Emperor) with the intention of making it a sort of

* During the last 20 years I have tuken great intcrest 1 the development of
Russian industry, having been inti with several branches of it, and
being obliged to visit the country for some months almost annualiy throaghont that
period, 1 have hnt!x.exerpﬂonll opportunities of testing the results of the technical
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“Eton” for the higher classes of society. Provision was made
for 600 boys, who were to pay 120 each for instruction, board,
and residence. There are now only 120 scholars.

The boys are admitted, at 12 years old, to preparatory classes,
followed by 8 higher classes comprising the full course of instruc-
tion, which is classical in' character, and forms a preparation for
the universities, Modern languages are also taught, including
Fnglish. '

This school does not appear to be appreciated.

Armentan University.

This js an institution chiefly for the purpose of studying
Yastern langunges—Persian, Turkish, Tartar, Armenian, Arabic,
and Russian, and. also. Eastern history, religion, the Russian
Orthodox and the Armenian Greek faiths. There are 10 pro-
fessors, 19 tenchers, and 10 assistant teachers; about 180 scholars,
who are with few exceptions Armenians, also a few Persians. The
institution is entirely free.

Gymnasia,

These schools follow the lines of instruction given in the
German Gymnasia. Scholars are admitted it 11 years of age.
There is a preparatory class, which includes the rudiments of the
German language. The accommodation in these schools is from
250 to 450 scholars each. Six hours per week are devoted to the
classios. This is compulsory for all scholars. Three hours a week
to theology. Modern languages are taught with only moderate
success ; simple mathematics, radimentary science. These schools
are regarded as preparative for the university. The complete
course terminates when the scholars are about 20 years of age.
The fees are 10 a year. :

The girls' High Schools follow the same course as the boys’
Gymnasia. They accommodate from 60 to 80 students each,

The Moscow Real School has a course of seven classes. No dead
lnnguagea ore taught. The special tuition consists of higher
arithmetio, drawing, mathematics, the el ts of sci , and
German lunguage, to prepare for the Imperial Technical School.
Boys are admitted at 11 and remain to their 18th or 19th year.
The fees are 10l per annum. Some of the scholars are admitted
free. . About 280 soholars in attendance. )

The Practical Academy of Commercial Knowledge is & school
intended for mercsntile training, All the modern languages,
including English, are taught. Much time is given to commercial
eorvespondence and book-keeping, also the history of the manafac-
turing industry. The rest of the subjects follow the ordinary
course of secondary education. About 60 boys attend this school.
The fees are 10/, a year.
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This institution was started in 1866 by the efforts of two
railway contractors, M.M. Meinen and Gubonin. It is under the
patronage of the Government, and obtains some support from
it. The institution provides board and lodging. A recent en-
largement has taken place to accommodate boys who are willing
to pay 10 a year towards their maintenance, which sum includes-
clothing. There are 58 free scholars, 222 paying 25. a year, and
120 day scholars paying 61 a year. Some of them board at the
school, paying 121 a year. There is accommodation for 400
scholars. The free scholars and the boarders have clothing pro-
vided. All the hoys wear a semi-military uniform. Boys enter
at 11 years of age, with an examination in reading, writing,
arithmetic, and the German -Janguage, and remain five years.
Some of the brightest boys are sent to Germany at the end of
their fifth year at the expense of the school, and placed in some
workshop or manufactory as apprenticesz. In 10 years about
26 boys have had the advantage of this arrangement.

The school occupies a large building, erected for the purpose, in
which there is a well-appointed emithy and joiners’ ehop, and
other work-rooms ; foot lathes, vices, and benches for teaching the
use of hand-tools. Some simple articles are made by the boys for
sale. About 300L a year is the value of what they produce.
The promoters are said to have spent between 50,000L and
60,000L The total expenditure is between 7,000. and 8,000 a
year. The Government contributes 1,600L. The school fees
amount to 4,000 ; the endowment fund and voluntary contribu-
tions provide the remainder. The management is under a board
of governors, with a resident director and astaff of teachers, The
course of instruction is divided into five classes.

1s¢ Class enter at 11 years old. Reading, writing, arithmetic up
to vulgar fractions, grammar, German language, geography, draw-
ing, simple geometrical figures.

2nd Class—Same subjects in a higher grade, Latin, Russian
history, mathematical and mechanical drawing and map drawing.
At this stage the boys are sent into the workshop for the use of
tools three hours daily. .

3rd Class—Some of the former subjects, algebra, physical
geography, free-hand drawing, meclianical drawing, geometry,
conic sections. . .

4th Class.—Mechauics, dynamics, history, elementary physics,
mineralogy, metallurgy. :

5th Class—Trigonometry, magnetiem and electricity, physics,
properties of metals and wood, position of st lime,
mortar, machine construction, hydraulics, book-keeping.

Botany and zoology are taught throughout all the classes.
Science instruction is not carried beyond the elementary stage,
but appears to be thorough as far as it goes. Joinery is the chief
feature of the workshop practice, for the 2nd and 3rd classes,
After that, all the boys work in metals. There s no attempt to
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teach & handicraft. The object appears to be to prepare boys
to enter workshops later as apprentices and to acquire a trade.
Eight men are employed in the workshops to teach the boys.
There are about 44 bench vices, smithy with four fires, about
30 foot lathes, and about 60 joiners' benches. There is a drill
hall, the boys receiving military drill with gymnastic exercises.
The school p a small some excellent specimens of
‘botany, natural history, and a_considerable variety of models and
- .mechanical contrivances, and diagrams of mechanieal powers,

sleam engines, boilers, pumps, &e. ’

Mechanical Handicraft Sehool.

This is an institution similar to the Komissarof Technical
School, but much smaller. It has been founded by the Society for
the Promotion of Technical Education. The course of education
follows that described in the Komissaroff school. There are
82 scholars, from 12 to 17 years of age. The system of instruc-
tion is divided intn five el The i ts to 1,656/
o year, made up of subscriptions from the society, public sub-
scriptions, profits on work done, school fees, which amount how-
ever, only to 140 a year, as most of the scholars are free; a small
endowment fund, and 2007 from the Government. The scholars

. are from the peasant class, sons of soldiers, working men, and a
few sons of merchants and government officials who desire to
have some workshop practice. )

Railway Schools.

Similar schools to those above described, are provided by the
Nijni Novgorod, the Smolensk, and the Razan Railway Companics,
These schools are established for the sons of railway officials, all
of them are free, and boys are instructed in them from their 13th
to their 17th year.

The Moscow Socicty for the Spread of Technical Knowledge.

The object of the society is to spread technical knowledge, and
to develope it in conneetion with manufacturing processes, as well
as in connection with handicrafts in general. It has full power to
establish technical schools, to build libraries and museums, and to

ublish books in the different branches of technical education.
?t is composed of honorary members, full members, and
associates.

Merbers, including forcigners, may be of either sex. Honorary
merbers are those who have done important service in the spread
of technical knowledge, and full mewbers are those upon whom
the society mainly cepends. The subscription is five roulles a
year, or 100 roubles for life membership.

Associates are those who undertake to carry out the instruc-
tions of the committee and obtain valuable information. Membera
are elected by a majority of votes. The institution is mannged by
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a President and Vice-Presidents over special divisions of the
Council. There is a secretary and trensurer and a commijtee of
management. The officers are elected for three yeara. Meetings
take place four times a year, and oftener if necessary.

A gencral meeting takes place once a year, when the accounts
are presented and duly audited. The capital of the society
consists of the yearly subscriptions, money collected from the
different exhibitions, and by public lectures, and special donations.
Certificates of merit are given under the seal of the society to.
those boys who distinguish themselves in the handieraft school.
This society promises to perform important work in the future.
Tt has only been established in recent years. Its first important
work is the Handicraft School above described. Many of the
leading manufacturers and merchants of Moscow are members of
it, among whom may be specially mentioned Mr. Asaph Baranoff.

Strogoncff Central School of Technical Design and Museum of Art
and Industry.

This school was established by Count Strogonoff, with the
assistance of the late Emperor, who gave a property in Moscow
of the value of 40,000L as an end t. It pies a Jarge
and handsome house of Count Strogonofl’s, and affords accom-
modation for about 400 art students of both sexes. The teaching

_staff consists of a president, Mons, Alexis d’Iline, 10 pro-
fessors, and 3 instructors. The fees are merely nominal. The
institution is open to all classes from the peasant to the noble,
the materials being found for the poorest students. The instrue~
tion is confined almost exclusively to drawing, from the earliest
stages to its highest branches—geometrical, freeband, mechanical ;
drawing from objects, projection, perspective, Russian ornamenta-~
tion, drawing from flowers and plants, the study of design as
- applied to the industrial arts, fizure subjects, modelling the
human figure, painting on china, water coloar and oil painting,
There is a large collection of models and casta. A considerable
number of the scholars are engaged in designs, chiefly for woven
fabrica, and several Juacquard looms are employed for experi-
mental effects. Modelling in clay is also taught, with ail the
necessary appliances. The chief result of the drawing school has
been the training of teachers for schools, but many of the
stndents have found employment in church decoration and
the painting of icons, used eo largely in the churches and in
every household in Iiussia.  Art exhibitions are promoted by
this institution from time to time. It is capable of greater
sefulness than it app to plish at p It lacks the
interest of the wealthier portion of the public, necessary to make
it all that its name implies. The school of design might afford
an excellent training for designers in connection with the textile
industries in and around the city, but hitherto little intevest has
been taken in it by the facturers, to develope native talent in
this direction for their own industries.
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Probably the most important work performed by this institu-
tion, &ince its foundation in 1860, is the commencement of a
Museum of Art and Industry, a sort of South Kensington in
embryo. The most interesting and useful feature is the section
devoted to the historical collection of Slavo-Rues art, and
Byzantine art. *

The speci largely consist of fac-simile copies of old mann-
scripts, the fruits of pains-taking investigations by the Stroganoff
school ; also reproductions in plaster and by oil paintings of ancient
works of art, executed in metal, wood, stone, ivory, and woven
fabrics, found in public and private collections, and in the churches
throughout the Empire. -

In connection with this museom a remarkable work has been
published, entitled « History of Russian ornamental ast” It is
illustrated with 100 large plates, exquisitely coloured, rep ing
many hundreds of the finest examples. * Russian ornamentation ”
is a branch of art peculiar to the country. It is a blending of
the Byzantine, Slavonic, and Asiatic elements, forming a distinct
style, and admitting of an infinite variety of desigus of quaint
beauty, which the gorgeous yet harmonious colouring, renders
extremely effective. The style dates from the tenth century, and
its development follows the growth of the Russian Church.  This
truly pational art of decoration, has touched the whole people. It
may be traced in the carvings and adornments of the peasants’
huts, on articles of rudest furniture, in the embroidery of linen,
silk, &c., and in the ornate national costumes of both sexes. It
has produced a taste for rich colours in public buildings, dwelling-
houses, upholstery, and weariog-apparel, which is peculiar to the
Russians to this day. In fact, in recent years a powerful revival
has taken place in the study and application of the national art,
which makes itself apparent in the newest productions of all
manufactured articles and fabrice. The tendency of this move-
ment is undoubtedly elevating and refining. It is evidently the
ambiticn of the Stroganoff school to promotz the study and
practice of the art in connection with the industries of the
country.

St. PETERSBURG.

This city is better provided with educational institutions of all
kinds than the city of Moscow. They may be classed as
follows : —

156 Elementary Schools supported by the town authorities.
25 High Schools partaking of the character of Gymnasia
and Real schools, supported by private individuals.

Schools acd institutions (including handicraft schools) esta-
blisked by the Government, or under Government pufvonage,
and_partly supporied by the State and members of the Imperial
family, consisting of :—

35 Middle and Lower Class Schools.
6 Real Schoola..
i 14249,




xviii ROYAL COMMISSION ON TECANICAL INSTRUCTION:

8 Progymnasia.

18 Gymnasia,

11 Techuical Scheols.

The Technological Institute.

The Civil Engineers’ Institute.

The Institution of Engineers for Roads and Canals, &e.

The Institution and Museum of Mining Engineers.

The Institution for Forestry. .

The Historieal Philological Institution and the Archmological
Institution. .

_The Imperinl Alexander Lyceum.

The Imperial University.

The Imperial Academy of Arta,

26 Military and Naval Schools and Institutions.

For femnale education alone :—

4 Normal Schools.

18 Gymnasia.

b4 institutions for female instruction of various grades,
supported by societies and private individuale.

In addition to the above are the seminaries and institutions for
theological training.

It will not be necessary for me to describe the schools and
institutions for general education, as the course of instruction
follows the same lines as in those schools and institutions of a similur
character in Moscow. 1.shall confine my observations to the
Technological Institute, the Civil Engineers’ Institute, the Tnsti-*
tute for training Mining Engincers, the Handicraft and Industrial
School, and the Girls’ Handiwork School.

The Technological Institute.

This institution occupies a central position in the eity. The
buildings cover an area of about 10,000 square yards, and are
three storeys high. In addition there are large open spaces and
detached workshops. 700 students are in daily attendance.
The class-rooms are large, each giving accommodation for 100
students, the workshops are very extensive, and the museum,
model room, chemical and physical laboratories, are most complete.
There are technical laboratories for the bleaching, dyeing, and
printing of textile fabrics, for paper making, and eugar making.
They are all supplied with small working plant for the use of the
students.

The schools were established in 1828, under the care of the
then Minister of Finance. In the early days boys were entered
at J3, and could not enter after 15 yeara of age. The whole
course was for eix years, and those who passed successfully were
exempt from military service. In 1832 the present extensive
buildings were erected. In 1866 a society was formed for the
purpose of finding situations for successful students, In 1870
another society was formed for the pecuniary assistance of the
students. In 1875 a change was made in the rules of the insti-
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tution, requiring boys to pass an examination before entrance,
whichraltered the character of the institution, and raised the age
at which students could enter up to 18 years, In 1875 there
were 900 students’ in attendance, of whom #300 were free.
During the 56 yedrs of its exigtence the school has undergone
many changes, and the results have varied as the management
iwas more. or less efficient. At the present time, under the
divection of Professor Iline, it enjoys a high reputation in
Russia, and every place is occupied. Besides the president, there
are 16. professors, and 32 teachers, exclusive of the insirdctors in
the workstops. )

Ope half the students only pay 5L a year. . About 150 are free,
The total income in fees from the students is only 2,500 a year.
The total expenditure is 25,000/, The students are admitted
without regard to nationality or religion, but are required to pass
an entrance examination, or to bring certificates from a Real school
or Gymnasium. The whole course extends eover five years,
and is divided into four classes, the fifth year being devoted
entirely to workshop practice. All students pass through the same
subjecte for the first three years, when a selection is made between
the mechanical course, and the course for technical chemistry ;
the latter course forming two parts, the so-called “ Mechanical
and chemiesl divisions.”  If, after the second year, students are
found to be mentully unfitted to advance into the higher classes,

. they are dismissed the school, or they may enter the workshops as
. apprentices for a four years’ training as workmen. There are at
prezent 30 apprentices in the institution.

There is accommodation in the workshops for about 100
students. Only a few articles are manufactured in the shops for
eale, the value of which is.not more than 100Z a year.

The subjects taught in the First Course are as follows :—

Mathematics, geometry, ‘differential caleulus, integral ecal-
culus, algebra, plane and solid geometry, physics, the
expension of sulid bodies possessed of specific gravity,
Pneumatics, theoretical mechanies, statics, mechapical
motions, freehand and hanical drawing, theory of
shadows and perspective, inorganic chemistry.

Second  Course.—Physics, laws of gnses, steam, theory of
heat, theory of resistance in bodies, elasticity and tenacity,
tensile and breaking strains, tempering test, duectility of
plates, determination of strength of various substances, de-
flection undler given strains, Inorganic chemistry. Minerals
and their tests; details of machines, bolts, screws, keys,
cones, drums, pulleys, fly-wheels ;. applied mechanics,
friction, and adhesion, Mechanical powers, pulleys, levers,
endless screws, wedges. Mechanical appliances, parallel
motion, reciprocating and rotary motions. Laws of
hydrostatic pressure,. turbines, water-mills, wind-mills,
steam engines, locomotive and gas engines, injectors,
pumps, presses, valves, governors. The art of building.
snd matorials for building. Earthworks, stone work

: b 2
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(natural and concrete), wood work, plaster, coment, paint

and glags, Architecture, as a &cience and as an

art; ite history and styles. Parts of buildings, founda-

tions, roofs, fire-proofing, arches, staircases, and domes.

and surveying, technical and architectural drawing.
.Calculations, theoretical mechanics, geology, mineralogy.

During the first and second course about 10 hours a week are

devoted by all students to drawing.

Third Course.—Mechanical theory of heat, construction of
steam engines, details and working of all the parts of land
.and marine engines. Technology of metals, cast and
wrought iron and steel. ~Theory and construction of
boilers, fuel, heating surface and fire-grate areas, Con-
struction of chimneys, genmeration of steam, explosions,
Hydrostatics. Hydraulic motors and hydraulic lifts.
Theory and construction of cranes, Measurement of
heat and steam, saturated steam, superheated steam, and
condensation, Mechanicalprojection. Analyticalchemistry,
organic chemistry, chemical technology of mineral bodies.
Acids and alkalies. Anatomy and physiology of plants.
Technical chemistry. Laboratory work. Technology of
organic bodies.

Fourth Course—Technology of fibrous substances. Manu-
facture of cotton and cotton fabrics, Grinding corn.

Construction of wind-mills (mechanical and ch 1
divisions). Theory and instruction in heating and venti-
lating  buildi hanical and chemical divisions).

Theory and construction of locomotives (mechanical
division only). Theory and copstruction of machines
used in the manufacture of iron. Blowing epgines, steam
hammers, Rolling mills, shearing, punching, and rivet-
ing machines. Machine tools; Qualities of cast iron.
Different modes of melting cast iron, Moulding. Machine
construction. Designs of steam boilers with chimney,

. steam engines, water wheels and turbipes. Technology
of organic bodies (chemical division only). OQils, tallow,
tar, soap, bones and their use. Technology of nutritious
substances, starch, sugar, potatoes. Preparation of sugar
from beetroot. Tecinolog of colouring matters, pre-
paration of colours. Machines used for bleaching, dyeing,
and printing. ‘Technical plans of manufactories.

The object of making technical plans in the fourth
course of the chemical division is to acquaint the students
with the buildings and appliances necessary to carry out
processes in which chemistry is largely required. Each
student has to work out the plans ip detail of one of the
following manufactures. Maoufacture of sulphuric acid,
glass, soda-ash, porcelain, &c.

Fifth Course.—~Thisis devoted to the preparation of plans, full-
sized working drawingy, and practical work in the machine
shops, foundry, emithy, joiners' shop, and in the practical
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laboratories for dyeing, bleaching, and printing, &c. The
students of the mechanical division give six hours a week
to constructional drawing and eight hours a week to the
designing and drawing of manufactories. In the former
they have to design bridges, frusses, and study the computa-
tion of strains, arches, roofs, columns, &c. In the latter they
are required to prepare plans for machine shops, forges,
foundries, saw mills, and water works, In the workshops
they have to learn the use of tools, filing, turning, planing,
screw-cutting, moulding, smith work, and joinery. At the
end of the fifth course each student is expected to construct
some picce of hani Sample hine tools by the
best makers in Europe are placed in the mechanics’ shop for
the instruction of the students, Special instruction in the
tending of steam engines and boilers is given in the last year.
In the chemical division students are engaged in the puri-
fication of petroleum, of vegetable, animal, and mineral
oils; gas manufacture from cecal, wood, and paphtha,
making drawings of the buildings required and the differ-
ent kinds of furnaces and appliances. They have to make
researches in the statistics of raw material, imports, and
exports. A special course of electricity and its practical
application has been recently established, but it is optional
with the students to undertake it.

Looking over the satatistics of this school, it would appear that
from 70 to 100 students graduate after the full five years’ course
each year. There has been steady improvement in the prepara-
tion of the students in the Real-schools and the Gymnasia.
The number of those who have left of their own accord, or who
were sent away in consequence of being unfit to pursue the
studies beyond the second class, is from 10 to 15 per cent. each
year. About two-thirds of the etudents appear to be capable of -
being transferred to the higher classes from year to year.

It is claimed for this institution that a large proportion of the
graduates succeed in finding good positions in the Government
service, the railways, and in some of the large manufactories of
the country. Mr. Asaph Baranoff, of Moscow, who has had
special opportunities of judging of the results produced by the
two institutions of Moscow and St. Petersburg, considers that
the training of the St. Petersburg school, so far as chemistry is
concerned, 18 highly efficient for experimental purprses. I met a
congiderable number of young men, who were formerly students of
the St. Petersburg Technical School, in several of the large
Turkey red dyeworks around Moscow, yet veryjmrely have I met

T 1a haldi hi

with & graduate of either of these g & resp

position in a calico-printworks, of which there are upwards of 50
in the country. I attribute this want of practical success on the part
of the young men in both the hanical and chemical industries
to the fact that the pursuit of theoretical science is over-strained,
and beyoud the requirements of the country at the present time.

The singular dependency of Russia upon the practical knowledge
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and aptitude of foreigners proves that there is but a very limited
field for the use of these theoretically trained men who leave
the technical schools at 25 years of age. I believe the training in
both institutions in theoretical science to be sound and thorough,
but it is more suited to a country highly developed in all its
resources than to one like Russia, almost wholly agricultural, and
with manufacturing industry confined to the simpler applications of
the mechanical arts. ’
Civil Engineers’ Institute. .

This institution was established in the reign of Alexander the
First, It has accommodation for over 400 students. There are
at present 250 students in attendance, of whom 190 pay 54 a year.
It occupies very extensive and bandsome premises, which cost about
100,000, It possesses an excellent library, a very fine collection
of instruments and apparatus for physical ecience, a well-equiped
chemical laboratory; a very fine museum and model-room, in
which are models of the most important engineering works carried
out in the empire, including canale, waterworks, buildings, rail.
way bridges, docks, lighthouses, &c. One important feature in
the institution is a very fine experimenting room, to illustrate con-
structive engineering, the testing of beams, girders, columns, the
strength of materials in torsion, tension, and shearing strains ; the
qualities of stone, bricks, and cement, the strength of timber and of
appliances used in railway construction, hydraulic apparatus, and
specimens of rails used in the construction of the Ruesian rail-
ways. The institution is under the control of a director, Professor
Ghersevonof, an inspector, his assi , 12 professors, 8 demon-
strators, and 10 masters. The expenditure of the school is about
11,0001, a year, supplied by the Government.

This establishment gives a highly theoretical training in civil
engineering by means of a course extending over six years. The
students generally enter at 19 or 20 years of age. The instruc-
tion is confined entirely to lectures, and demonstrations in the
lecture rooms. Free-hand, architectural, and mechanical drawing
are taught with great thoroughness, also higher mathematics,
land surveying, chewistry, and the principles of engineering
science as applied to railways, roads, canals, docks, waterworks,
public buildings. The only practical work undertaken in the

hool is in cc tion with the banical laboratory, in experi-
menting upon materials used in engineering construction, and in
the experimental construction of bridges by the use of models.

the hs the etudents go out for surveying pur-
poses along the canals and rivers, and in the country around the
city. The works of railway companies are also visited, and the
laying of the permanent way, and railway appliances generally, are
inspected and reported upon, Nearly all the graduates of this
institution pass into the Government service, and some are sent to
te dist in the empire to superintend the making of
roade, bridges, &c. About 2,000 young men have been passed
through the full course during the last 20 years of its existence.
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~ This institution bears the character of being rigidly theoretical
in its training, pursuing abstract science in conneetion with en-
gineering, rather than developing the mind of ‘the student on the
Iines of the practical application of scientific principles; - It was
admitted to me by a responsible person that, to make the schcol
more suited to the requirements of the age, it would be necessary
to shorten the course to four years and to let men enter upon it at
an earlier age by two years. It cannot be doubted that for people
like the Russinns, who do not possess naturally the mechanical
faculty in & high degree, all this highly theoretical training of their
* young men is not conducive to a speedy development of that faculty.
There is a tendency induced to. become conceited with mere
book knowledge and with information acquired onmly through the
memory, or it produces a lack of energy on the part of the young
men, who after leaving this institution feel that they are wanting
in the facility to apply the knowledge they may have acquired,
and who from their age, unless possessed of singular force of
character, are not prepared to take very subordinate positions.
Complaints have frequently beeri made to me by many professors
who are engaged in the higher education of Russian youths that
what they do is not appreciated by the large manufacturers, the
merchents and the industrial companies of the country., - On. the
other hand, I bave frequently heard complaints from the latter
sources that the education of these institutions, of the Gymnasia,
and of the Universities unfits young men, without capital, for the
practical work of getting their own living. There can be no
doubt that most of the students receiving education in the highest
grades are extremely poor, and for the greater number of them
it would be better were they to sacrifice the diplomas of the
higher schools and Universities for the substantial benefit of
learning practically, at an early age, a trade or profession by
which they could support themselves and become of real use to
their country. :

Institute for training Mining Engineers.

This is an institution more especially known for its very fine
collection of the mineral deposits of the Russian Empire, and for
its important geological collection. The School of Mines con-
nected with it is for the instruction of young men in mining
engineering on similar lines tu those which I have described in
the School of Civil Engineers. It cannot bs said that Russia
affords as yet a large field for the use of such knowledge, applied
specifically to mining. The coal fields of Russia are practically
undeveloped. The Donetz coal field is too remote for the manu-
facturing districts and the railway communication too uncertain
to admit of its large use. The lignite or brown :coal which is
found within a radius of 200 or 300 miles of Moscow does not offer
fuel of a sufticiently good quality to require a large number of people
for its extraction. The ruthless destruction of forests in Russia,
for fuel, during the last 20 years, without systematic replacement
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under Government supervision, has produced loss to the natiom.
The training of a large corps of foresters would have paid better
than the training of theoretical engineers who find it difficult to
procure employment. In the woods and forests there is a con-
tinual source of wealth if the requisite skill and care were employed
in planting and cutting down. Constant occupation for a very
large pumber of intelligent and well-trained young men might
have been found in this conservation of the country's rich timber
growth, It is a remarkable fact that, during this year and
the last, English coal has been found to be the most pro-
fitable fuel which manufacturers counld use, immediately around
Moscow, at a price laid down of about 2. per ton, Twenty years
ago the price of wood fuel was so low as to be equivalent to coal
at, 10s. a ton, and now coal at 40s. is the cheaper fuel. Siberia is
the chief country of Russia’s mineral wealth, but not until the
railway communications are established in connection with the
valuable properties in that region will it be possible to utilise the
facilities offered in the mining school at St. Petersburg for
the training of a large number of mining engineers. The
Government is making extreme efforts to cause capital to flow into
the remote districts where mineral deposits exist.

All the railways in the country are obliged to use rails made in
the country, and this year an increased duty bas been put upon
pig-iron, which will seriously increase the cost of importation from
other countries.

“The Handicraft and Industrial School,

This is an institution possessing a very fine building, recently
erected at s cost of about 45,000 The school was promoted by
some of the members of the Imperial family, together with the
town authorities and private individuale, Its object is to educate
and train boys of poor parents who are deserving of assistance
(and, for orphans) in the meclanic arts. It also receives a

. number of boys who are paid for either by their parents or
“ friends. The boys enter at 12 years of age and remain untit
they are 17. They receive a sound elementary education in the
following eubjects :—Reading, writing, arithmetic, the Russian
language, history, geography, mnatural, history, elementary
chemistry, mechavics, and physics, technology of metals and
wood, free-hand drawing, mechanieal projection, singing, and
gymnastice. The practical work consists of joinery, boot-making,
engraving, paper-hanging; smiths' work, turning, planing and
shaping of metals; and various articles in ironmongery are manu-
factured. They sell about 600/ worth in value of snch articles
per year, There are 300 boys who are lodged, boarded, and
clothed in the institution. About 20 youths leave each year who
bave no difficulty in finding immediately occupation in workshops
where they receive about 12s. per week. The course of instruc-
tion extends over five years. In the first two years they spend
two hours in the workshops and five honrs in the classes; in the
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third and fourth years four-and-a-half hours in the workshops
and five in the classes. In the fifth year the whole day is spent
in the workshops.

The boys who pay for the privilege of attending the school are
charged 25/, a year, which includes board, lodging, and clothes.
This achool appears to be doing a very important work. In coh-

. mection with it there is a society for the promotion of the future
wellare of the boys, and the officers of the society make great
efforts to provide euitable situations before. the boys leave the
schools. The society seeks subscriptions to extend and improve
the institution, by which means it is hoped the accommodation
may be so far enlarged as to admit a number of day scholars to
take advantage of the manual training which is given. Lsaw a
collection of very creditable work in the museum of the institu-
tion, produced by the boys. There is no uniform worn here, as in
most schools in Russia, but simply a white blouse with a belt
which is suitable for either workshop or school. * The staff neces-
sary to conduct this school consists of 24 persons, The director,
sub-director, one scripture teacher, six teachers, ten instructors,
two teachers in drawing, and three in handicrafts. Certain certifi-
cates obtained at this school will entitle boys to enter a Gymnasium
or Real-school free of cost.

The Girls' department of the same institution i3 conducted by
a head-mistress, two scripture teachers, four teachers, two instruc-
tors, one science teacher, and nine teachers of handicrafts. In
the girle’ department a similar elementary education is given.
Girls are admitted from 10 to 12 years of age and remain until
they are 17. A considerable number of girls pay for their educa-
tion, or their friends pay for them, to admit them into this
institution; the amount of the fee charged is 151 a year for full
residence. Semi-boarders pay 6l a year and daily scholars 3/. a
year. Besides receiving an ordinary elementary education, the
girls are taught the cutting out of clothing, all kinds of needle-

work, dressmaking and millinery, lace-making, housekeeping, and

cooking. The girls of the highest class take in turn the manage- -

ment of the household. The united expenditure of this institution
last year was 16,0001, including some new apparatus-and tools.
The total assets of the institution amount to 78,0007

The Imperial Academy of Fine Arts.

This Academy offers great facilities, to all classes equally, for
the study of drawing, painting, and sculpture, in connectioa with
the National Picture Gallery and Museum. A considerable field
for the employment of artists and art students exists in Russia,
owing to the decoration of churches with paintings of sacred

bjects, and the d d for sacred pictures among all classes of
the population. These are regarded as indispensable objects in
every room, both of cottage and of mansion, and consist largely of
paintings in oil. There is no doubt that the splendid galleries
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and rich collection of works of art at St. Petersburg have s great
influence, though limited at present to the higher classes.

The educational institutions of Russia, even including those of
Poland, Finland, and the Baltic provinces, are not sufficient to
account for the intelligence and enterprise displayed by & large
number of merchants and manufacturers and professional men. The
facilities- for education offered in Germany have for many years
been appreciated and utilised by the middle classes of Ruossia, also
the aptitude to acquire languages matural to the Russians has
enabled those who had means to travel over Europe to collect
information readily, The presence of a large number of foreigners
of exéeptional ability,—(erman, English, and French,—has pro~
moted the rapid growth of manufacturing industries (within the
limited field which the natural conditions of the country offer), ard
much is due to the spread of western ideas on all subjects.

It must, however, be admitted that Russia has produced some
distinguished men in science, art, and literature. In the science
of engineering the moet eminent have been connected with the
military and naval services, or some other branch of Government
employment. Originality and boldness of conception have mot
been wanting in the public works executed during the last half
century, though it is difficult to draw the distinction between
foreign and native talent. Probably very few eminent men have
been educated exclusively in Russia. It is almost essential for an
educated Russian to live sometime abroad to acquire several
European languages. The scientific man, especial}y until recently,
must have depenged largely upon foreign books for his informa-
tion, and, doubtless, with few exceptions, the most distinguished
men outside the Government service have received part of their
education or experience out of their own country.

The Principal of the Civil Engineering School at St. Peters-
burg has built some of the important bridges in the country. He
derived his education from Russian sources. Naval construction
has been the object of bold experiment by Russian engineers,
adding to knowledge though not resulting in practical success.

Electricity bas long been a favourite branch of science with
Russian physicists, some of whom have experimented usefully in
the direction more particularly of the application of electricity as
a motive power. In quite recent times the name of Jabloschkoff
entitles Ruseia to a very honourable position in the development
of electrical science. The work of Jabloschkoff will always be
recognised as having contributed to the rapid growth of electric
lighting throughout the world. - .

In travellers, explorers, and geographers, Russia has furnished
daring and coltured men whose labours have brought under notice
vast regions on her borders ready for the spread of commerce and
civilisation. In the fine arts, Russia has commenced a school
which is already recognised as poesessing distinct qualities of
imagination as well as high technical skill “In the field of general
literature the names of Russian authors are becoming widely
known and deservedly honoured.
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Of the masses of the people I can truly say that they show the
aptitude to learn quickly when well directed. They possess some
excellent natural qualities, docility, endurance, obedience, venera-
tion, and the faculty of imitation. They are rising in self-respect,
and the spirit of emulation is growing fast. Al? these qualities
only require quickening by systematic elementary instruction to
create a new life in the people, leading to greater prosperity and
morality. There is a strong desire apparent to be less dependant
on foreigners, and_if - this could only be accompanied by a .
determination on the part of the authorities, and the higher
classes to extend educational and other institutions, on the
principles upon which other great European nations have been
built up, there is reason to believe that the great resources of
this vast empire will be rapidly developed by an intelligent people «
for their own advantage and the welfare of mankind.

I have to thank Sir Edward Thornton, the British Ambassador
at St. Petersburg, for his extreme courtesy and kindness in
obtaining introductions which facilitated ‘my inquiries; and to
Mr. N. %V Hornstedt, the British Vice-consul at Moscow, my
cordial acknowledgments are especially due for the valuable
aseistance he rendered me in the pursuit of my object. To the
Principals of the institutions I visited I have to tender my hearty
thanks for their polite attentions, and for their cordial responses
to my inquiries.

WiLriam MATHER.

Manchester,

August 28, 1884,
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REPORT

ON THE

ENGLISH SILK INDUSTRY

BY .
THOMAS WARDLE, F.CS., F.G.8.,
Leek, Staffordshire.

Tue Royal Commission on Techuical: Instruction having pre-
ferred that my evidence shall take the form of a written state-
-ment, instead of being given orally in the form of question and
answer, I propose to treat my subject under the following heads :—

Introductory remarks,

Notes on the early history of the silk trade in England.

Tabular statement respecting the condition, past and present,
. of the English silk centres.

Sowe further particulars of the principal silk centres, supple-
mentary to the tabular statement.

On the reeling, throwing, dyeing, and manufacturing history
and operations of silk.

The Worshiplul Company of Dyers.

On the weighting of silks.

Extent to which the weighting of silk is practised in the main
silk centres on the contineut of Europe.

On weighted silks.

The * spun silk ® or  schappe” industry.

Tussur and other wild silks,

Silk printing.

Silk finishing.

The French Treaty of 1860.

Strikee,  «

Decorative or pattern embellishment.

Museums.

Technical instruction at Crefeld.

On the statistics of the silk industry at home and abruad.

Appendices :— '

L. Board of Trade Returns of the quantities and values of

the English Silk Imports and Exports, 1854 to 1883,

II. Crefeld statistics frcm the “ Jahres-Bericht der Handels-
Kammer zu Crefeld.” ) :
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Y11, French statistica.
IV. Extract from the Journal of the Society of Arts of
April 26th, 1884, on the Swiss silk industry.
V. Silk Supply Association of England.

INTRODUCTORY REMARKS.

The inquiry into the influence of technical instruction on the
silk trade, both as a useful industry and an art manufactare, is
no doubt of importance to those with whom the idea of technical
instruction originated, as well as to those who continue the
manufacture g0 long after it has practically ceased to be an
industry worthy of the application of capital, and capable of
furnishing employment to tﬁose of our intelligent artizan popu-
lation, who have been gradually shorn of their fair and reasonable
hope that it would repay their offspring the time and troubls of
being taught its details.

These having been also my,own feelings and objects for some
time past, during which, by frequent opportunities of witnessing
the steady growth of the silk industry abroad, and its unhappy
decadence in England, I have studied the subject, I have ventured
upon a fuller survey of the question than perhaps the limits of
the Commission’s inquiry really requires, hoping by so doing to
show what matters besides technical education require attention
in the various branches of the silk industry. If in eo writing I
can in any way aid in stimulating the general interest towards
the re-establishinent of the trade, T shall be well ratisfied, for I
am earnestly convinced that England cannot afford to lose any
of her artistic industries, especially one which, if properly
practised, would give reasonable and happy work to both men
and women, and interesting training and occupation to a large
proportion of the youth of our silk-manufacturing districts.

&

Notes ON TEE EasrLy Hisrory oF THE SiLK TRADE
R IN ENGLAND.

The refuge which England afforded, and always affords, to
persecnted people of other nations, ecaused her in times past to
. have a start in perbaps what may be justly considered the most
beautiful and artistic industry in the world. We are indebted
to two of these persecutions, both of them econsequent upon

the Reformation, for our eilk jndustry. The first occurred i

the latter half of the sixteenth century. This was the religious
persecution of the Protestants of Flanders and France, which -
ceased for a time, towards the end of the sixteenth century,
in consequence of the Edict of Nantes, decreed by Henry of
Navarre, giving liberty of i and freedom of worship to
all; privileges up to this time denied. This, unhappily for France
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and for freedom, was abrogated-in after times by Louis XIV.’
in the Revocation of the Edict of Nantes in 1685, which was the
*“death knell of the Huguenots.” This caused the second and
much greater persecution in France, which drove a million people
into their graves or to foreign shores, principally to England.

From this religious and persecuted people we learned the arts,
trades, and. perfectionments of thread and lace, woollen weaving
and dyeing, cambric-making, - ship-building, button-making,
pottery manufacture, the construction and use of windmills,
gardening, hop-growing ;—-

¢ Hops, Reformation, bays, and beer
Came into England all in a year.,”"
Joinery, felt-hat making, tanning, silk-dyeing, clock and watch-
making, Arras tapestry, paper-hanging, cutlery, jewellery, mathe-
matical instrument and glass making, engraving, the smith’s trade,
hemp-dressing, fish-curing, salt making, glass-painting, iron and
steel working, sea-fishing, lEnper—nmkmg, and last, though not
least, the manufucture of silk. }

Many refugees established trades in Norwich, amongst these
was the silk manufacture in severdl branches. Three hundred
Dutch and Walloon fawmilies, settled here, and introduced the
flowering and striping of silks and damasks, which shortly became
one of the principal branches of trade in Norwich. This w.
done under licence granted by Queen Elizabeth in 1564, through
the influence of the Duke of Norfolk, and at his charge, until
the settlers, shortly afterwards by their industry, made themselves
sel{-supporting. The silk trade of Norwich is now mainly
represented by the manufacture of silk crépe for mourning, in
which it has almost & monopoly, and by the mannfacture of dyed
spun silk into a great variety of decorative furniture cloths,

A portion of the refugees, who scttled at Spitalfields, after-
wards migrated to Dublin, and established the manufacture of
poplins, formerly called tabinets, fabrics for dress purposes, for

- which the French have been for long celebrated, made of silken
warp and woollen weft, N

On the introduction of the power loom and steam engine,
others migrated to Manchester and its neighbourhood, as well aa
to Macclesfield, Coventry, and *other northern manufacturing
towns then rising into importance.”*

TABULAR STATEMENT OF PARTICULARS OF THE ENGLISH
: SiLk CENTEES.

1 have prepared the following statement of particulars of the
English silk centrea in a tabular form, for the purpose of readier
reference, and to give a comparative view of the subject :—

* Smiles « [Tuguenots io England avd Ireland,” p. 338, to which work I am
indebted for most of the facts in this chapter.
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TABULAR STATEMENT O¥ THE CONDITION, I

SUBIRCTS. COXGLRTON. CovexrrY, Dzmsy. Lzxx.
1. C 1752, duced by [ Beginning 7y 1 d by iged
and :mzm of nlk John Claytun of | eighteenth eentury. John Lombe. Maoclestleld, w|
industry. Btockport. Introduced by there aro twisi
«| Mr, Bird, “wheel heads,”
seen, from 10
. (?) 150 yoars old
2. Population notes -| In1811,4,016 =« In 1748-9, 12,817 - | In 1801, 10,852 «| In1s01,8,700
Now, over 12,200,

3. Vumbﬁr of loom3
t the best period
onhe siik trade,

4 Proseni number of
loom:

Ak

8. Description of

goods made.

6. Mot _ prosperous
period.

7. Operatives
ployed.' best period.!

& Operatives
puyed mow.

hand-
velvets

Broad__silks,
kerchiefs,
and ribbo;

1330 to 1800 -

1In 1860,
“A la bas”
looms inwea-
vers, houses-

Hand  loomns
in vuverl‘

hon
Bmgle bnml

8312

» 1,025

: (‘nuze aud
Antin ribbo

1859-60, Chielly ‘annet

ribbons ; about one-
fourth ﬂznred ril-
bons and  waist-
bands,

1881-2, Plain and
fancy ritbous,

bave taken up other
branches of weaving.)

Power looms - 025
ll:;;d b’Imm‘:
erby ni
county) - 150
lﬁmw web 0

Purmer) hostery,
hrond {nilh, vel vets,
rib-

b(ms
Now elsatic wrhs and
surgical  stockings
lnd bandages.

1844 to 1854 - -

800 or 400 hand lo

Ahoat 30 hand loc
for broad silks
ahont 500 por

Bowing  silks 1
tvmu, lnnxu [

.ll kinds, bntw

inllonns,

hindings, \w

banid, seres, ha

kerchiefs, mufile

rocades o
k.
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PRESENT, OF THE ENGLISH SILK CENTRES,
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Loxpow
ading Spitalfields).

MACCLESPIRLD,

MANCHESTER,

MIDDLETON.

NorTiseRrAM,

PE

1028 the silk
S f

row! o
mdon formed an
1socia

828,
and looms - 24,000

ut 1,200 LI

merly plain and
;urox garment

About the middle of
the'. Beventeenth

The Parliamentary
Bo: h—
851 - 89,045
1881 -~ 87,620

Hand looms, 5,000 to
8,000,

Hand looms 2,000 to
Power looms, 800 to
800,

200 lwms%\; em-
plr:{od in tland
and 120 in Fajls-
worth in_ weaving

feld goods.

Ladies ties for the
neck, sarcenets,
Poralans, bandan’
noes, swivel shawls,
prevident  swivels,
scarves plain d;nu

red, b or-
chiefs ~plain  and
figured, piece goods,
Bwivel trade now gone
to Scotland,

A tempormyy pros-
peri uccmex to
- Maccleafiold during
the period of the.
Franco-
1870-2) in_conse-
quence of the
atoppagte of impor-
tation of manufio-
& from
the Continenf. The
best normal develop-
ment of the trade
urred from 1841

ooc:
o 1831,

Woa)
10,000 others engaged|
in silk in 1841-51.

About seventy years
g0,

Probably 20,000 -

Not 1000 _ - -

30 yoars lain
lnyd‘ hln‘c?' Dm
graines; now figured
goods,

About, seventy years'
280,

Sevent ears
ot
®

In 1850, 3,000 to 4,000
hand looms.

200 to 800.

In 1850, plain and
figured broad wilks
and  black gros
graiues,

Probably 5000. 3.000
to 4000 of these
were silk weavers.

About40 -

B

Very small at the
l:gxinning of the
presant century.

Commencement __ of
g;'%%ut century,

Lace, hosiery, and
4affeted oilk pisces
for gloves.

The last fow years.

i 14249,
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SUBJBOTS. CongreToNy CovENTRY. DzepRY. Leexg,
Number of throw- | 1850, 40 ailk throwsters| 1840, Pour largo silk | At best jod, 22; all | Ono now, and one

#ing  mills, best mCongluum district.| throwing milis De- rms. best period.
period, and now. ow 12; three- | sides soveral small | Now nine, three of them

fourths of thelr ma- | establishmenta using]  small firms.

chinery employed. band machinery.

Now two parily
employed.

10. Number of dyan - - . - | In 1840, there were | 180 workpeople «| Notknown -
employed at the four large firms, bu!
best period, th:'?unnnlyo( silk

), and
dunn the late
French and German
‘war, must have been
the greatest,

11. Numbers of dyers | None - - « | 120 workpeople, chiefly | 800 to 400 -
employed now. empluyed on  silk

sent to be dyed from
other towns.

12, Relative nnmber of cot! -1. - . - - - - - | There are ahoul
cottage hand- No cottage wenving Inctory hand-] Iw
lonmuummg:red now, nmj very 1
with factory hand- cottage loomns.
looms now.

18. Cause of - - - = {PAltered construction | Centralization of | The decay of the se

hand-loom weav- of looms. weaving, and velvet trade,s
ing  supersedin commencement
coftage - power-loom  sm1
loom weaving. ‘waro trade.

14, Numbur of ik | About170 . «{ Net more than one- None lar silk omlk About 300 -
'W'mﬂm":ml at - {  third o: the number

‘ s workin ey vezund
. three-fourths cotton

> and worsted.

15, Description of goods | Trimmi Plain figured Mucnm.mdsn Galloons, ferrets, bh
made by sik| smallwares, ribbous, bookmarks, { one nrgm‘ ings and webe.
vower-looms now. i neck- mnp

ties, bracewebs,
36, Btrikes in tho ’ h te
in o0k -~ - None - . |- - -
tage loom days. * th’kube:mml - - ‘

D -n;i have Irroken »or . .

. . I lhneurlmnmu bl s

17. Btrikesnnderfactory| J . . . 2 Five . . a]- . <

3 .
- »
- o] # - = )
-
k3 . -
. * s jr
. = .

™
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Towox o] Meccmsems, | Huonue
- - - | 8 throwing mills in | At best period six or } Never silk throw- | Five at the present
1851 and 83 at pre- eight, now only one.| ing in Middleton, time, which ia the
sent. The throwing most prosperous,
millsof 1841-51 were |
ﬁ:lneh lm-get. than
6 gre«en ma
of whioch wmpu’e‘x
with the former are
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scarcely called
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proper because
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hmwuferl and
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ople. Employers, 16, of the silk waa thel
dyedin chleiﬂeld X
and Coventry.
workpeople - Abonuoovarkpeople. None - - « | Not more than 80 in | 160 workpeople.
Employers, 13. silk, ' .
- = 1 1,500 to 1,800 oo - - . - | The sitk welvi of —
) Yonclooma w20 Middloton has. alr
to 600 factory band. ways been hy hand-
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attempt was ever
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‘Weaving.
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o built factories o
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- . A .
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of Arbitration esta~ *
blished in 1840 was
in open:lian thm
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- of legal power
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CovBYTRY.

SUBIECTS. CONGLETON. Dznay. Lgux.

18. Effects of strikes - | Trade driven to other | Ruinous, especially | Bad. Bee text, page | - - -

place, motably to | the great strike of xivl,
ddleton. 1860.

19. Effects of the French nlbbon trade left the | Ruin to the trade - sm: throwmg much gnrlieio the ser
Treaty of 1860 on wh. Throwing in conso- 3
the silk trade, crade ually de- m-nee of general

clined, particularly lecline of ribbon
m Italian silka, trada,

20, Duty before the | Bibbons, 124 per cent. | Bibbons, 15 to % per [ About 15 pereent, -j- - -
French Treaty of ocent.,

21. Branches of the snk qnnmng and | Elastio webs, “mock | 8ilk throwing, elastic | Sewing  sllks o
silk  trade in One nes,”” |  webs, surgival band- [ twists, fringes i
which each centro !xctoryof broad silk failles,” Pluuh ages, trimmings, embroidery mitkn
is  now chiefly weavi The Shldcl'” otto- hosiery,  ribbons, al} Iumh. butto
engaged. remninder chiefl, mans,”  “plaids” | galloons. gniloo ferre

trimmings an “ brocade neckties,” *""'1"'8"' wel
amall wares, “dreas | fringes,” braids, serges, han
* chenille * and kerchicts, mufiie
other mmmin hrocadon, al
wa o damasks,
*birthday rihbom!,
&0., besides spun
silk, mixed an
fancy
22, Branches of the [ In 1860, mostly silk e manul Hosiery, broad_silks, | Bame as 21 .
silk  trade in ribbons. mentioned in velvets,  gailvonn,
which each centre Jeet 21, except elastic| ribbons, sewing
was chiefly en- ‘we xtend from wilks, twists, fringes,
gaged at its 187 the present | braids, braid and
period, round laces, gimym,
trimmings,

23. Firms now em- | Three - - - None - « | None - -1 One .
ploged in  the
spinning of bourre
or silk waste, that
is, making schappe
or spun silk.

L4 H

%, Timewhenlchap,ﬁ Early part of this | None - - .{None - . - | In1s82 -

century.
n-pinmn; wns in~ -
troduced, if any. -

5. Competition i | Keen  competition | Great competition - | Very much competl- | Extreme competitio
price. with Mhdicion tion.

48 Silk centres com-

ng most
eavily with each
En ghﬂl alk

. centre.

Prices. .
4

Middleton, Bed!
i ’ Bllck‘lTyl:
ester.

Al Conti i
30 b
uental

Basle and 8t. Etienne

Those of the West of
Rngland and Lthe
Continent.

Leek has Tittle or 1
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LoNpox: M RLD. Ma M NoOTTINGHAM.
stext,pagelii - | Considerable impetus | - . - -1- - . - No strikes which have
iven to the with- bad auy mmnmn
rawal of trade to effect on
he cheaper pro-
dncms Contmanhl -
Sootlmd. Alwnya
disastrous,
lin to many - « | Grady reduction | Silk trade practically | Simply ruined the | Beneficial, zee fext,
of anlenﬂeld pro- died out. [ page liv.

out 15 per cent.

vin and fignrod silk
ind velvet for fur-
titure § mrves nnd

ics,
unshades, chnmlle,
wd trimmingw

meas now, including)
mrmont goods,

mns - - -
»me . -

1y much competi-
:gll. both with
foreignors, and also

lacturers them-
sclves,

mhnlx. s, Cro-
feld, and llllll.

duction.

percent. - -

Hnndkcrchlofl. ban-
P ponds. & low
€
swivels, neck mllnm
for Iadins, sarcencts,
gentlemen’s mulliers
and wmbrelis silks,

800 reply to No. 5

About186 - -

n home competi-
tlon and stit} keener
foreign ocompetition.

Germany, Switzer
lmd lml:. mee.

15 per cent, - -

Men's  neckerchiefs,
sarcenets, dress
stufls, Do} and
ladies’  handker-

efs.
8
None - -
None - -

Lyons and Crefeld -

Chiefly in _mixed
fabrics of gilk and
cotton, and a few
looms on broad sod
narrow silk goods.

None

lspercent ad valorem
lme, nnd l.uo,

xmnmen nn nlk
hosiery.

Tace, stockings, and
tuffeted pieces for
gloves,

See 2. The mc-t

m"’ tholnt tmr
years,

About 12 years ago. *

Keen ition in
gulloons with the
Germans, who aro
underselfing  this

district.

Great
times of davmsscd
trade.
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SUBYECTS. CoNaLsTON. CovBNTRY. Densr. LeEg,

27. Goods exported b; i Not very much di- | None now. The duty | Nominal. Their | Increass of Americs
ach anhuh nl rectly to either, amouunts to prohibi- dutm probijbit such dutien haa put 1
tion, export, almont _entire st
nnd the Couunent to the Leck expo
of Europe. trade. The dire
export trude is ve

nmall, Th s
trado done with ¢!
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Some FurTHER PARTICULARS OF THE PRINCIPAL SILK
CENTRES, SUPPLEMENTARY TO THE FOREGOING TABULAR
STATEMENT,

T.—Congleton.

The silk industry of Congleton commenced in 1752, when
John Clayton, of Stockport, leased & piece of land from the cor-
poration of Congleton for the term of 300 years, and erected
thereon a mill, now called the Old Mill, and in 1754 took
Nathaniel Pattison into partnership.

The population of Congleton was in—

1811 - - 4,616
1821 - - 6405
1831 - -~ 9,352
1881 - - 15111
It will be noticed that this shows only an increase of 1,759 in

fifty years.

At the time of the introduction of the factory power-loom
system of weaving, broad-loom weaving had died out, and hand-
looms for weaving sursnet (or more properly sarcenet) ribbons,
and other kinds were then superseded by power-looms.

There are three firms in Congleton employed in the spinning
of bourre or silk waste, and about half-a-dozen manufacturers of
woven goods. :

In 1821 there were 25 firms of eilk throwsters in Congleton,
and seven in the immediate neiibbourhood; whilst in 1859 the
number had grown to 40. At the present time there are but
12 throwing mills in Congleton, with, on an average, only
about three-fourths of their machinery at work. The disused
mills are now occupied with a new industry, that of fustian
or cotton velveteen cutting. )

Strikes began in Congleton in 1863, and have broken out
periodically tﬁree or four times since, invariably terminating in
favour of the employer. It is very difficult to give the approxi-
mate relationship of strikes in Congleton under the cottage-loom
system as compared with the factory eystem. Congleton goods
are not much exported directly to America or to the continent of
Europe. They are, however, shipped a8 trimmings on hate and
other goods to both markets, us well a8 to other parts. There is,
unfortunately, no spirit in Congleton for the collective interest of
the staple trade. The Congleton manufacturers have expressed
to me their opinion thata great need in this, as in other silk
centres, is a permanent museum such as that described as being
desirable for Coventry, which see.

IL— Coventry.

The ribbon trade of Coventry has existed since the beginning
of the eighteenth century, when it was introduced by s Mr. Bird,
grandfather of William Wilberforce Bird, one of the representatives
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of Coventry towards the close of that century. William Bird,
silkman, was Mayor of Coventry in 1705. Thomas Bird, a silk
manufacturer of Coventry, employing nearly 2,000 workpeople,
died in January 1746. .

According to Bradford’s Survey, taken 1748-9, Coventry had
at that period 2,066 houses, and “12,817 inhabitants. The
population at later periods is given as follows by the national
census - -

1801, 2,930 houses - 16,049 inhabitants.

1811, 3,548 ,, - 17,240 ”
1821 - - - 21242 '
1831 - - - 27,070 "
1841 - - - 31,004 .
1851 - - - 86,801 "
1861 - - - 41,638 »
" 1881 - - - 46,000 »

The descriptions of goods manufactured in Coventry down to
1824 were sarsnets, or more properly ¢ sarcenets,” satins, and
“gatin figured ribbons.” 1830, sarsnets, satius, “satin figures,”
“clipt gauze figures,” *lustrings,” and brocades. 1840, < plain
orientals ” and “ figured cotton and silk ribbons” 1850, “rich
figured,” “mixed figured,” “heavy plains,” < plain striped
goods,” « damask figures,” brocndes, &c. 1860, bookmarkers,”
“ frilling lace,” “motto ribbons,” ¢ waist bands,”  rich figured,
elaborately designed, and coloured ribbons,” “henvy orientals,”
narrow office tape, &e. N

Present time, see Table, page xxxvi, subject No. 21.

The busiest period ever known in the Coveniry silk trade was
during the late Franco-German war, when every loom in Coventry
and the district was well employed. More business was done
then than at any time before or since.

The single band loom was the first kind of loom in which
ribbons were made ; a very simple loom in which only one ribbon
could be made at once. The next was a much larger loom, the
chief difference consisting in the latter being capable of makin
four to sixteen ribbons at once; the lesser number mentione
being the broadest, and the higher number, the narrowest ribbons,
so that a hand loom used in making four wide ribbons would be
as long as one used in making sixteen narrow ones.

In 1823, there were five Jacquard looms in Coventry, whilst
in 1832, the number had increased to 600. The first power loom
factory in Coventry (Beck’s) was burnt down by a mob in 1831.
After this event another attempt was made to introduce power-loom
weaving in factories by a company which ded, and from 1838
to 1858 power-loom weaving in factories was greatly developed.
Since 1858 many manufacturers have come to the conclusion that
in some respects the factory system is a mistake ; the trade being
constantly subjected to caprice and fashion which take away all
certainty of regular employment; consequently a large factory
filled with valuable machinery, when standing idle, saddles a
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manufacturer with heavy loss. The factory system to some
considerable extent has been abandoned, and the bulk of the
ribbon weaving of Coventry and district is now done at the
weavers' own houses; the lIooms in some cases belonging to the
manufacturers, who charge hire for their use. Some of these
looms are still worked by hand, where no steam power is available,
but the greater part are worked by power in what is called the
cottage factory, that is, a row of cottages with weavers’ shops for
looms on the top storey, with a steam-power shaft running through
the whole of the shops, and the weavers living in the lower
storeys of the same houses. There are also a few large factories
containing looms worked chiefly by women and young people with
a few men to manage.

The statistics of the looms of Coventry in 1860 are given in
the table on page xxxii, subject No. 3. At that time many of the
“3 la bas” looms in weavers’ houses were worked by steam
power.

Since 1860 hand looms have quite gone out of use for ribbon
making, and a great number of the “ 4 la bas” looms and steam-
power looms have been sold for one-tenth of their original cost,
and broken up for firewood and other purposes. This great loss
has been sustained in most part by the better class of weavers,
who have generally invested the whole of their savings in new
Jooms or ia improving old ones. Many of the old single hand
looms have of late been found to be useful in weaving ladies’
dress fringes, and no doubt, if the fashion for fringes continues,
this class of looms will be in great demand again. Since the year
1861 many ribbon weavers and a few manufacturers have left
Coventry sltogether, some having gove to America; others have
found employment in different braaches of weaving, such as dress-
piece weaving, elastic web weaving, carringe trimmings and fringe
trimmings, as well as cotion epinning, doubling and weaving.
All these branches of manufacture have been introduced by the
benevolent public and the “shabitants of the city generally, with
the sole object of benefiting the weavers, wheose eufferings from
thedecay of trade have for many years past been very great.

An impetus has of late been given to the trade in Coventry
owing to the difficulties of manufacturing chenille and other
trimmings having been gradually overcome, and London is now
Jargely supplied with these goods by Coventry, which is success-
fully rivalling the goods made in Elberfeld and Barmen. I
think Coventry is to be congratulated on this, and I have no doubt
that similar ekill applied to the staple trade would, before very
long, enable it to compete with Basle and St. Etienne. Already
proofs are not wanting of the successful attempt of Coventry to
rival in its staple trade the merits of continental manufacturers.
There are now looms of first class make, fully equal to any of
the continental looms and capable of producing high class figured
ribbons and ecarves, as is well seen in the cleverly woven illustra-
tions of racing, bicycling, bhing, boating, hunting, &e., prodoced
there. Some of these looms carry two to six sets of ehuttles,
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There is a little silk throwing done in Coventry. It is said to
have been introduced early in the eighteenth century.

‘With reference to the dyeing and finishing of silks in Coventry,
the colour dyeing and finishing of organzine and tram silks is
well maintained ; the quality in some respects being equal to
continental dyeing, but the dyeing and finishing of schappes is not
equal to that done abroad. Little or no black dyeing is done here.

According to a statement made in the louse of Commons in
1832, the quantity of silk dyed in Coventry was— )

" In 1824 - - 413,693 lbs,

, 1825 - - - 448146 ,,
. 1830 . - - 537,335 ,,
. 1831 - - - 508,375 ,,

I am not able to give later pariiculars.

Strikes in the ribbon trade of Coventry have been the result of
want of mutual confidence, and of & better understanding on the
part both of manufacturers and of their workpeople, and also to.
their failing to see how closely bound up together were their
mutual interests.

In 1816 a list of prices was agreed upon, but both manufacturers
and weavers soon began to break through it; this led to a
general strike in 1819. A new list was then drawn up and
signed and published on August 17, 1819, This list not being
sirictly adhered to, brought on a general strike in 1822. This
strike succeeded, and the list of 1819 was again established.
In 1826 a new list was established, called the “ medium list for
the plain engine trade.” This was well observed unmtil 1829,
when the reduction of duties on foreign silk goods produced
such a fierce competition between French and English ribbons
that the new list was soon broken. This time the principal
manufacturers gave their weavers notice that unless all manu--
facturers adhered to the list they also must reduce. This
resulted in another general strike in 1831, Anocther strike
occurred in 1834, and another in 1834.

Another general strike occurred after the passing of the French
treaty in 1860, which lnsted eight weeks, and of all the many
strikes which have taken place in Coventry, this was the most
ruinous. Its effects were 8o disastrous to the ribbon trade that it
has never fully recovered from them. Since 1860 no list price
for weaving has been strictly observed, and the Coventry weavers
being only too glad to obtain work have helped to establish the
clustic web branch which has in part migrated from Leicester and
Derby, in consequence mainly of the high trades union lists for
weaving elastic goods in these two towns,

The French treaty of 1860 is considered by many as being a
one sided, short-sighted measure, as it regards all. the silk trade.
Many manufucturers and weavers allege it to be the cause of the
ruin of the silk trade. Formerly Coventry sent n large quantity
of ribbons to America, Canada, and Australia. This, being now
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prevented by the import duties, constitutes s cause for the evils

from which the trade is now suffering. Great efforts have been

made by the manufacturers to uphold the position of Coventry in

:.ihe market, but unequal competition has almost landed them in
espair.

The superiority of the artistic skill of France and Switzerland
over Coventry is owing to better technical education in those two
countries, Manufacturers and especially workmen have much to
learn in connection with many details- of the trade, and until a
regular system of technical education is established, Coventry
will not be in a position successfully to compete with France and
Switzerland in design and colouring.

At a public meeting of the citizens of Coventry on November 7th,
1883, convened by the mayor (A. S. Tomson, Esq.), in response
to an influentially signed requisition to promote the erection of
technical schools, the mayor admitted the above facts in the
following words, “I have for many years been more and more
- +* impressed with the necessity and importance of this subject

% through being brought into contact with manufacturers, ware-
“ houseinen, and weavers in the daily routine of my business, and
¢ thereby know better than almost anyone what are the particular
and individual difficulties, requirements, and failings with which
¢ they have to contend, and my frequent intercourse with buyers
¥ has shown me with what competition they have to struggle. I
% have seen something of what France and Germany are doing to
¢ foster teehnical training, and am convinced that if we do not
# follow their example we shall inevitably succumb to their superior
“ organization. I have a strong faith in the honesty, persever-
% ance, ingenuity, and patience of the English artizan, but to put
“ him without technical training against the foreigner with -
* it, 18 like sending an army of brave soldiers furnished with the
“ old crossbows, against men of possibly inferior physique and
 courage, but trained to war and armed with the most modern
< pattern of rifle.” -

Mr. F. W. Franklin, at the same meeting, speaking as a ribbon
manofacturer, said “he felt sure his fellow manufacturers would
« agree with him that Coventry had not attained such excellence
% in its productions as to leave no room for improvement.”

Between 2,000L and 3,000l has been promised in aid of
technical schools for Coventry. :

A uniform system in the make and management of looms for
the production of certain ribbons is also of the greatest importance.
At present the weavers and manufacturers are left to exercise
their own julgment upon very important points, and their judg-
ment is very diversified. Technical education would furnich
standard rules for the guidance of the whole trade.

After a period of 20 years the result of French competition is
that, until very recently, originality in patterns was very little
attempted ; designs were in general mere copies from the French,
or combinations from them.

«

[{

H
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Manufacturers being now more alive to”the fact that great
help is to be derived from technical education have discovered
that the School of Art has a work to accomplish in that direction,
and many of them have availed themselves of the principles
taught, but believe that School of Art work needs developing by
more substantial aid from Government, and that better guidande

-and more direct teaching in the application of art to the require-
ments of the ribbon trade are necessary.

To a great extent the ribbons made in Coventry for many
years were simply plain orientals or satin stripes or other kinds
of ribbon devoid of characteristic designs, but since then fashion
has laid hold of feather, flower, lace, plush, and many other fancy.
articles. The ability to construct fancy or figured ribboms to
harmonize with other articles in fashion, bas greatly taxed the
powers for designing, and consequently much interest has of late
gathered round the School of Art.

Notwithstanding all this the greatest efforts have been made
with a view to cheapen goods rather than to beautify them, owing
to foreign price competition. K

Coventry has nothing' to fear from the competition of any silk *
centres, except those of Basle and St. Etienne, and the reason’sha
is beaten by these two places in the manufacture of ribbons is the
superior technical knowledge they possess, which is chiefly shown
in the wise arrangement of their machinery, and the ekill and
artistic taste displayed in the selection of the quality of silk far
certain manufactures, ns also in the ekilful arrangement of ¢olours
and designs. oty

Plain ribbone, however, constitute by far the bulk of the trade
and the extremely low prices of Basle and St. Etienne have drawn
off large orders which should have been placed in Coventry, and
thus weakened her manufacturers. This has been more especially

-the case since the adoption of a protection tariff by the United
States of America, where a duty was imposed of 60 per cent. on
all ribbons from Europe. By this action the tide of continental
competition was turned with greater intensity agninst the English
market, and the difficulties of the Coventry manufacturers were
greatly increased, still it has had a stimulating influence, so that
to day better and cheaper goods are being turned out than ever
hefure. With a less severe competition, such as the re-opening
of the American market would bring about, coupled with a fashion
for ribbons, the ribbon trade would revive, and gradually get a
firmer footing on a sounder basis than ever before.

At the Paris’ Exhibition of 1878, St. Etienne made a most
magnificent display of richly wrought and highly developed
ribbons, sashes; &e., which, at that time Coventry was not in any
position to emulate..

It would be most desirable to have in Coventry, Macclesfield,
and the other silk centres, permanent museums exhibiting silk
yarns and fabrics, plain and decorated, of all periods, but especially

temporary “type speci of the manufactures of silk of
Europe, Asia, and America, showing their qualities and the vrices
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at which they cen be and are produced in their various centres,
year by year., .

Such ‘museums would, I think, have an influence in the bettor
regulation of disputes between capital and labour, in showing to
both what they had to compete against in workmauship and price.

1IL.—Derby.

The silk trade was introduced into Derby in 1717, by John
Lombe (after a visit to Italy, where he learnt the manipuf;.tion).
In 1718, he obtained a patent for throwing silk, for 14 years and
died soon after. His successor could not get a renewal of the
patent in 1832, but received the honour of knighthood instead, and
a grant of 14,000L as compensation; a model of the mill was
ordered to be placed in the Tower of London.”

Derby has been engaged from time to time in the following
branches of the silk trade :—

Hosiery, broad silks, velvets, galloons, ribbons, sewing silks,
4wists, fringes, braids, braid and round laces, gimps, trimmings,
cords, elastic webs, and recently surgical bandages and stockings.

At present there are 21 silk manufacturing firms in Derby :—

9 Throwsters, e
8 Trimming makers.
7 Elastic web makers,
2 Boot tab makera.
a1 Sargical bandage and stocking maker.

Some of these firms both throw silk and make elastic webs, and
some throwsters also make trimmings. Hence there are only
21 manufacturing firms in all. )

In 1838 there were 17 silk firms employing 3,000 workpeople.

- In 1853 there were 36 silk firms employing 5,000 workpeople.

The 21 firms existing now employ 2,400 hands only, being a
" decrease of 2,600. .

From 1844 to 1854 the weekly consumption of silk, in manu-
faetures in Derby, was 12,500 lbs., including silkk thrown in Derby
and elsewhere.

The weekly consumption is now 1,200 Ibs.

Other figures give the following weekly consumption in 1850,

as for:— N

Weaving - =~ - 5,4001bs.
Trimmings and laces . -- - 5,000 ,,
Hogiery - - - - #7500 ,,
Sundries - - - 200,
- - &’—,-—
11,100

The effects of strikes in Derby’ have .been unfortunate, and
have caused employers not 4o work s much irto etock, during
depressions in trade, owing to the antagonistic feeling produced

«-againet their workpeople, thereby reducing wages in the end.
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No statistics of the silk’ trade are kept in Derby; it can
scarcely now be considered a silk town.

The effects of the French treaty were prejudicial to the
interests of the Derby silk trade.

Within the last few years the Derby School of Art has made
rapid strides, and at the present time is one of the most,jmportant
in the kingdom. Perhaps owing to the absence of requirements

“for artistic ‘decoration in the peculiar nature of the Derby .
silk trade, the School of Art teaching has not had, much

influence upon that trade, but should Derby again aspire to a
position in the manufacture of decorative silk fabrics, there is no

doubt that, with technieal instruction, the utility of the School of

Art in this respect would be as great.as ii seems to be at the

present time in its influence on the excellent pottery now being

produced there, which is quite a revival of the old Crown Derby

ware, though not exactly confined to the lines of that type of
work, There is also an excellent museum and free library in

Derby, greatly due to the liberality of the late Sic M. Bass,

.‘ J'I.V. Leek.

The staple trade of Leek differs from that of the other English
silk towns; Leek being chiefly ocqupied with the manufacture of
sewing eilks, R '

The twisting of sewing silks, which originally migrated from-
Macclesfield to Leek, has since been confined. to the latter, the
manufacture of sewing silks having ceased in Mactlesficld. There
are still to be seen old ** wheel-heads ” formerly used in twisting in
Macclesfield, which are at lenst from 100 to 150 years old. Some
silk was sent from Leek to Macclesfield to be twisted, i.c., made
into sewings and twist as late as 1828, - .

The population of Leek at different periods may be stated fo-,
have been as follows :— :

In the time of William the Conqueror - 28

» »  Henry VIIL ? - 400 to 500 -

In 1801 - - - - 3,700 -

, 1841 - - - - 7,950 .
» 1851 - -, - - 9,069
» 1861 - - -~ 10,174
» 1871 - - T - 11,331
» 1881 - - - - 12,865
1884 - - - 14,000

In 1673 Leek was described as a poor town. In 1773,
Dr. Johnson, whose father, Michael Johnson, was an apprentice
in Leek in 1668705 in the corner shop of the market-place end
of Derby Street, in a letter to Mrs. Thrale, writes “ I have see
* but one ne¥ placeg thisjourney, and that is Leek in the Mdor-
“ lands, an old church but & poor tewn.”

_ Mr. Sleigh, in his History of Leels, second edition, page 5, writes
a3 follows :— The earliest incidental allusion to the staple trade
“ of the place isin an entrv in the churchwardens’ accounts. dated -
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“ June 21st, 1686 :—* Collected fhen for the firench Protestants,
“ “in the parish of Lecke, in ye county of Stafford, the sum of
“ ¢ 6l 53, George Roades, Vicar of Leek.’ It is, therefore, fairly
“ assumable, that after the Revocation of the Edict of Nantes, by
“ Louis Quatorze, on the 22nd October, 1685, these poor
‘ refugees, branching off from Coventry, introduced ribbon
weaving and ferreting into Derby and Leek. Button" making
in silk, mohair, and twist, the use of which may be traced back
at least 200 years, when, ¢ curiously wrought with the needle,
‘ buttons made a great figure in full trimmed suits, was its
earliest initiation into the district. Mr. Condlyffe used to say
#, that James Horton, a Coventry man who had eerved with the
87th Foot in America, was the first weaver of figured ribbons
* in Leek, for Mr. Thomas Sutton, circa 1800. Joseph Nyrom,
“ o German, invented the singeing of silk buttons with charcosl,
they having previously been burnt with a liquid spirit. An old
“ man named Ball, who died some 70 years ago, was the first
“ {wister ¢f sewings in the town, and carried on_his operations in
“ g shed, or#shade,’ in a field now known as Ball's field, behind
“ the old church.”

One of the first kinds of manufactured silk made in Leek was
a kind of narrow tape called “ferrets,” 8 manufacture which etill
exists here, but now only to a very limited extent. This singular
word was no doubt introduced by the French makers of the goods.
It is derived from the word “fleuret,” by the elision of the ! and #,
and means a coarge tape-like material of silk, or silk and cotton,
or wool. There are only five or six ferret looms in Leck at the
present time.

Hand made buttons of three-cord silk-twist mixed with mohair
were also amongst the earliest manufactures of Leek. This trade
still continues in Leek and the neighbouring villages, principally
at Flash and on Biddulph Moor, notwithstanding the great trade
in machine made metallic buitons in Birmingham, and those now
80 much worn, made from vegetable ivory.

A fabric called button cloth has long been made in Leek and
the neighbourhood. The old button cloth looms were very small

-

«

2

2

" hand looms weaving only the cloth in very narrow strips. A loom

of this kind, one of the earliest, is still to be seecn at a house on
Morridge.

It is thought that the rst silk traders in Leek were pedlars, or
those who made their goods and. then travelled to sell them.
Forty years ago, buttons were made with a Lind of drab silk
cloth, mounted on a mould, with a linen back, to which Mr.
Joshua Brough was the first to give the name of florentine. The
buttons made by the needle are eometimes richly decorated and
patterned, and represent a very clever and tasteful form of
embroidery. There are about 300 persops at present employed

* in button making in Leek and the villages neaz They are paid
*

by piece work, and earn from 4s. to 8s. per week. |
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The woven fabrics of Leck may bescliiefly comprised under the
term ¢ small wares ;> hand facings or linings for the cuffs of coats
being amongst the number, galloons, sarsnets, handkerchiefs,
bindings, or narrow goods for binding the edges of garments, &c.,
which are made of all silk, silk warp with cotton weft, and a good
many are now made of all cotton. Ribbon weaving was a small
branch of the T.eek trade from the beginning of the present century,
but it became extinct after the lapse of about fifty years.

There are about 500 binding looms in Leek; and about 30 serge
looms at the present time, i

In broad silks, Leek has long been noted for serges or silk cloth
for lining coats, once s considerable trade, but since the introduction
of a bright woollen material called Italian cloth and thd discovery
in France of the heavier methods of weighting boiled-off eilk, the
Leek trade has suffered so much from low price competition that
it can now scarcely be called & branch of trade.

There is, however, no reason why it should not be yesumed as
far as the requirements of the country in silk serges are con-
cerned, for it has been proved sufficiently that by weighting {he
silk as heavily as the French serges are weighted, they can be put
into the market at a cheaper rate. - The Leek serges were made
of warp dyed 15 oz. to 16 oz. per lb., and of a so-called ** imperial *
shute, Z.e., tram dyed in the gum and weighted to 24 oz. per Ib.
The French serges are chiefly of 22 oz to 24 oz. warp, and 26 oz.
to 28 oz. shute, both boiled-off before dying, thereby,eausing the
back of the goods to have almost as much lustre as*the front, a
result which could not be obtained by using a tram dyed in gum.
« Levantine ” silks for dresses are also made, as well as handker-
chiefs, uuions, and coat sleeve linings,

Velvets were also made in Leek within the last 50 years. b

At the best period of the serge trade in Leck, about
300 looms were employed, and these chiefly in purposely con-*
structed rooms at the top of the weavers houses. A-few looms
may still be seen at work on both sides of King Street. Beautiful
satins, brocades, damasks, and faille are also made in Leek.

The braids made at Leek are of three kinds :—

1. Those made of black silk wereformerly the most important,
but the quantity produced now ig very limited, owing to the
substitution of mohair for silk some years ago.

The Leek trade in silk braids was first introduced about 50-years
ago. It has been seriously interfered with by similar goods
made at St. Chamond heavily weighted, and thereby cheapened,
underselling the Leek braids in the London market, Thia was
before the process of heavily weighted blacks was known in
England, ' L

2. Mohair braids. There is a considerable trade in black
mohair braids. Leek is likely to hold its own in these braids, s
it has been found impracticable to weight wool, and the fabri-
cation of braids can be carried on ns chenply at Leek as at
St. Chamond or in Germany.

14249, d
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3. Coloured, broad, and narrow woollen braids for women's and
children’s trimmings. This is a comparatively recent branch, but
has already proved a ful introduction, and it is gradually
growing.

The method of making braids is by machine plaiting and not by
weaving. ‘

Braids are used chiefly by tailors for binding the edges of coats
and vests, and for other similar use and decoration,

The introduction of the sewing machine in 1854 gave a con-
siderable impulse to the Leek trade from the necessity that the
silk should be made of greater length, with a greater absence of
knots and of much better quality than before. -

The silk having to be wound on spools for the sewing machine
and packed in neat boxes, has caused the lesser branches of spool
making, or bobbin turning as it is called, and of box making to be
useful industries in the town.

The spooling of the silk, too, was & new department of manu-
facturing, rengered necesgary by the exigencies of the sewing
machine. It is an ‘interesting and intelligent occupation for girls
and women, who earn higher wages than the winders.

It is said that Leek may be accredited with the first application
of sugar for weighting dyed silks, There is no doubt it was first
applied by Mr. Richard Badnall, dyer of Leek, author of “ A
“ view of the silk trade, with remarks on the recent measures of
¢ Government in regard to that branch of manufacture,” 1828.

‘With a solution of sugar, silk can bave its weight augmented
from 1 oz. to 3 oz. per Ib. I am not quite sure that this method
of weighting was not first used by the throwsters, as sugar is
known to have been used for adulterating and loading gum silk
for a very long time, and then the idea was afterwards applied to
silk after the dyeing operations.

1t is much resorted to for weighting coloured silks by dyers on
the Continent, and though a very clumsy method, no substitute has
been found so cheap and easy of application.

Bichloride of tin, having chemical affinity for eilk fibre, bids fair
to ertinguish the use of sugar, which, from its hygrometric
qualities, has a tendency to ruin the silk to which it is applied, if
great care be not taken to regulate the quantity. There is not
the slightest use or excuse for the application of sugar, except to
cheapen the silk by about 15 to 20 per cent.

Leek has long been eelebrated for a black dye of peculiar hue,
called raven black, the principal feature of which is a remarkable
tone of rich bl , greatly r bling the bluest parts of the
raven’s feathers. It is dyed nowhere else in the world. No tine-
torial matter is used in obtaining the blue tint, but it is the effect of
purely chemical changes and treatment with tannic acid and iron
salts. The water of Leek is remarkably saitable to the production
of this genus of dye, and its peculiarity has always been ascribed
to this cause. There is no doubt that the waters of this moorland
neighbourhood are amongst the best dyeing waters ig Europe,
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rivalling those of St. Etienne, Lyons, Basle, and Crefeld, and that
they have peculiar properties which have greatly helped to retain
the monopoly which Leek has enjoyed of being the only sewing
silk centre in England. Many efforts have been made from time
to time in Derby, Macclesfield, and other places to produce the
raven and other sewing silk dyes, but without success, Leek
consequently does an important dyeing trade for every English
silk centre, and even for the Continent, and this is not likely to be
taken away from her.

There is very keen price competition in Leek, so much so that
I think it is quite impossible for sany rivals, if any should arise, to
undersell Leek. There are no statistical data compiled from year
to year, and I think it is a misfortune that the town has hitherto
remained in ignorance of its collective energies. This must also be
said of Macclesfield especially, I bave had the greatest difficulty
in obtaining information, and what I have described may not be
very correct. Surely it is & reproach that such highly important
matters are not attended to, and with the greatest care. Itis high
time that public attention was called to this matter, and that
Government should insist that proper statistical returne be annually
sent up from each locality.

It is to be regretted thet Leek has not much direct export
trade. A good quantity of sewings, twist, and braids was exported
directly to the United States before the heavy protective duties
were put on there. )

The principal portion of silk exported now goes into the hands
of the middle men of London, Manchester, Glasgow, and some
other shipping centres.

1t woulg be a great boon to Leek if she could sell her silk
direct to the Colonies. There would be less need of weighting
the silks, and better remuneration would ensue to the manu-
facturer by escaping the tax of the merchants’ profits.

The present wages of the silk workers of Leek are :—

Cleaners 7s. 6d. to 9s. per week ; Doublers 10s. to 11s. per
week; Twisters, 25s. per week ; Spoolers 11s. to 12s. per
week ; Pickers 15s. per week. See table, page xxxviii,,
subject No. 30, for wages in other branches.

Tho hours of working are 54 hours per week.

V.—London, including Spitalfields.

In 1629 the eilk throwsters of London formed a body of suffi-
cient importance to be incorporated under the style of Master,
Wardens, Assistants, and Commonalty of Silk Throwsters.

In 1685 the revocation of the edict of Nantes compelled many
thousands of persons to fly from France, and a large number of
them, who had been engaged in the fabrication of silk, resorted to
Spitalfields.

Improved machinery for throwing, copied from that in use at
Piedmont, was introduced in 1718, but there are no throwing
mills in London now.

td 2



lit ROYAL COMMISSION ON TECIINICAL INSTRUCTION :

At the best period of the silk trade of London (about 1825)
many of the manufacturers, in order to keep pace with the demand,
started looms and factories at Sudbury, Halstead, Braintree, &e.
At this period the annual consumption of raw silk in London
and Spitalfields was one and a half million pounds. It has
gradually decreased since and is now 80,000 lbs. Before the last
20 to 25 years, during which period the trade has been in so
depressed a condition, there were constant struggles between
manufacturers and operatives. During this period no strikes have
taken place. Whenever strikes have occurred in London and
Spitalfields, they have ended in a reduction in the weavers’ wages,
with the consequence of less careful weaving.

Efforts are being made to produce finer goods than ever before
manufactured in England, and of the purest dyes, and there is
hope that in course of time this will be recognised by the general
public, and that they may be induced to patronise home productions
in preference to foreign heavily weighted silks.

Great progress has of late been made in design and colouring,
as also in the beauty and purity of the manufacture of goods for
furniture purposes, :

The following are the causes which have chiefly acted in
bringing about the decline of theé silk trade of London and
Spitalfields :—

I. The great progress made eome years ago in manufacturing
lower class silks by power looms in Manchester and elsewhere,
and the consequent reduction of wages of the hand-loom weavers,
thereby driving many of the younger men from the trade.

II. The sudden removal of duties from foreign productions
and the more recent introduction of goods made with lheavily
weighted dyes, destroying (for a time) the fashion for eilk
fabrics.

1IL. The absence of sound practical knowledge on the part of
employers, and their inability to produce gonds of the highest
class, in which only hand looms can be employed.

IV. The fact that, until recently, most persons, who had for
the previous 40 years been engaged in the trade, did not appear to
recognise that silk manufacturing was a business requiring great
taste, study, and experience. ‘

VEL-~Macclesfield.

.1 am not able to give so many porticulars respecting the
history of silk in Macclestield, "The first silk mill erected was
for eilk throwing, which was commenced here in 1756 by
Mr. Charles Roe, although silk goods had been manufactured
in Macclesfield for about a century before this.

A trade in the manufacture of buttons of mobair and silk twist
was carried o here from the middle of the 17th century, but
gradnally died out by the end of the first quarter of the present
century.
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In the Corporation Records of 1698 persons are mentioned as
being skilful in the trade of buttoning. In 1749 the chief trade
of the town was the manufacture of buttons.

The weaving of Bandanas, silk handkerchiefs, shawls, &c. was
introduced in 1780 and 1790,

In 1825 there were 5,325 looms and in 1829 3,000.

Population notes of the Township of Macelesfield : —

1786 - 7,000 1841 - 24,123
1801 - 8743 1851 - 29,645
1811 - 12,299 1861 - 27472
1821 - 17,746 1871 - 26,839
1831 - 23,129 1881 - 28,619
The population notes of the Borough of Macclesfield :—
1851 - 39,045 1871 - 35,571
1861 - 36,095 1881 - 37,620

There is only one firm employed in the spinning of * bourre ”
or silk waste at the nresent time. No statistics as to the silk
trade in Macclesfield exist. In 1866 there was s general strike of
the weavers in this town, There was no strike of importance
for the next 14 years; but there have been several small strikes
since 1879,

The School of Art was established in 1851. In 1863 the
number of studenis was 107, of whom only 20 were directly con~
nected with the staple industry namely :—

7 Designers,

1 Dyer.

6 Silk Manufacturers.
6 Silk Weavers.

20 Total.
In 1865 there were 93 students, Of those connected with the
eilk trade were :~—

7 Designers.
1 Dyer.
1 Silk Manufacturer.
2 Silk Printors.

10 Silk Weavers,

21 Total.

The direct influence of school of art teaching in Macclesfield
appears to have been very small, manufacturers preferring to
get their so-called designs chiefly from Paris, and the students
of the School of Art, as a rule, have had but very little chance
of applying their knowledge and skill to the decoration and
development of Macclesfield manufactures. There does not seem
to have been any collective wish or courage to develope an
English or Macelesfield style of work, and consequently, French
types and patterns have been mostly preferred. Owing to the
high level to which the Macclesfield School of Art has been

s
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gradually raised of late, and that perhaps more especially by the
ability and effort of the present master, students are not only
doing excellent work, but are showing such capacity for designing
as are attracting special notice by the judges at South Kensington,
The manufacturers have begun to see the force of this excellence,
and several of them have already availed themselves of the assis-
tance of students who have passed through their own school. It
is to be hoped that others will follow their example, and gradually
east aside the mecessity they have felt for leaning upon French
patterns and ideas.

An attempt has been made to establish a technical school, but
for want of general support the project did mot for some time
seem very hopeful. Latterly, however, I am pleased to report,
the local interest has much increased, and there is every prospect
of the project being realized. The want of such an institution
is nowhere greater than here.

VIL-—DManchester and Middleton.

Other than the information given on pp. xxxiii,, xxxv., xxxvii,,
and xxxix., with reference to the Manchester and Middleton silk
trade, I have not been able to gather many facts of importance to
this inquiry.

The decline of the silk industry in Manchester and in its
immediate neighbourhood, comprising a considerable number of
districts, has been very marked. Probably this part of the
country suffered most directly and most spcedily from the French
treaty, and it is not a little eingular that the chief advocates
for the abolition of the duty on French goods werec the silk
manufacturers themselves of this farge and important silk centre.

VIIL.— Nottingham.

The principal consumption of silk in Nottingham is for the lace
trade, for which Nottingham has become so justly celebrated.

The amount of silk nsed annually may be estimated at 400,000
1bs. to 500,000 1bs., including both thrown and spun silk. The
same looms are employed for making sometimes silk and at other
times cotton goods. The lace machines are all in large factories,
and are driven by steam power.

Nottingham appears to have been an exception with regard to
the bad effect on the silk trade of the French treaty of 1860,
Tt poseibly bas derived benefit from it ; but it must be understood
that the silk products of Nottingham have been of such a nature
as to eommand a demand for them abroad, and are of newer and
later types than in the towns already described.

The School of Art at Nottingham being one of the very best
in the kingdom, has bad great infl on the of the lace
trade, producing designers of great merit who have been eagerly
sought for, not only in Nottingbam and in other parts of Great
Britain, but also in France, Spain, and America. The drawings
and designs by students of this school have been considered for

many years past by the judges at Sonth Kensington Museum to
be of superior merit.
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Besides this excellent School of Art having classes for
degigning, Nottingham p a good m, and University
College has a technical department in which is a large class
studying the construction and use of the lace machine. A dyeing
and bleaching laboratory is also about to be added under the
superintendence Dr. Frank Clowes. In all these departments of
work, and especially in the coming dyeing laboratory, sillc comes
into consideration. ’

For the information and statistics of the various silk centres, 1
have .to express my indebtedness to several friends. I much
regret that the Commissioners have ruled to omit mention of their
names.

Ox~ rHE REELING, THROWING, DYEING, AND MANUFACTURING,
HisToRY AND OPERATIONS. .

The silk cocoon produced by the caterpillar of the Bombyx
mori, or mulberry-fed silkworm, has first to be reeled in several
thrends or fibres together, according to the size or thickness
required for the first marketable thread called raw silk. 'This
operation is wholly effected in the silkworm producing countries,
viz.,, France, Italy, Spain, Greece, Broussa or Brutia, Syria, the
Levant, India, Persia, Tashkend, China, Japan, and some places
of minor importance.

The breeding of silkworms and the reeling of their cocoons
have been several times attempted in England and Scotland. In
Ireland, also some Protestant refugees tried to rear silkworms at
Inneshannon, but fully. There is a field there still
called the mulberry field.

All attempts to rear silkworms in this northern latitude, and to
reel cocoons, have failed, as might have been foretold had those
who attempted these industries considered that the silkworm can
only be reared in climates where the mulberry tree is in leaf when
the worms are hatched ; and with regard to reeling the cocoons,
the price of female labour is so very much lower in silk producing
countries than here that it is not possible for reeling ever to pay.
Besides this, there are other important reasons why the reeling
of cocoons and the breeding of silkworms should be carried on in
the same district.

After the operation of reeling, the silk produced, which, as I
have stated, is termed raw silk, is put upon the market and passes
into the hands of the throwster, whose trade is to fabricate it into
organzine (warp), tram (weft), eingles, or whatever form or thick-
ness of thread may be required for the species of goods the
manufacturers desire to make. This operation is termed
“ throwing,” and the threads eo formed sre composed of two or
more separate compound strands or threads, twisted or *thrown,”
cable-like, together, and having more or less twist or “throw ™
upon them.

Fifty years ago the throwing branch in England was a very
considerable industry, and important silk-throwing factories were
in full operation in Manchester, Macclesfield, Congleton, Derby,
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Coventry and other places, as already shown in the table page xxxiv.
Large quantities were also thrown for continental manufacturers.

Since then, there has been n great decrease in this important,
though elementary branch of silk operations, and but little silk is
now thrown for the foreigner.

Silk intended to be used for sewing purposes or for fringes
belongs to a different class of manufacture to that for weaving, and
is usually prepared from the raw silk by the manufacturer himself,
and not by the throwster, and, unlike silk for woven fabrics,
does not undergo much manufacturing operation after dyeing.

The two branches of throwing and manufacturing have been
held in practice to be quite distinct from each other, each having
its own separate interests to guard, unless, as is sometimes the
case, the manufacturer throws his own silk from the raw.

At this intermediate state in the preparation of eilk for woven
fabrics, that is, the thrown silk, be it organzine, tram, or singles,
&e., the dyeing and manufacturing operations commence.

The thrown silk is sent to the dyer by the manufacturer, who
instruets him to dye it according to bis requirements.

That in former times dyeing was held to be of importance, and
that its interests and developments were carefully stndied and
fostered in England, may be safely inferred from the fact that
the art had the protection of a guild. The Dyers’ Company of
London is an institution of much mmportance and wealth, although
it has lost entirely that influence upon the industry which was
its original object. At the present time much might be done by
silk manufacturers to stimulate and encourage English silk dyers,
great difficulty being experienced in keeping pace with the ever
increasing changes and developments in the larger continental silk
centres, Much of the decadence in the silk trade of this country
is attributable to this cause.

On the Continent, the dyers as a class, and with but few
exceptions, arc men of acute intelligence and highly ekilled in
their art, and in chemical knowledge, besides being for the most
part men of sabstance, to whom the expense of preparing for a
cosily development, which bhas been made necessary by its
discovery, or by a change of fashion, is insignificant.

In looking to the future we must admit that the manufacturer
will have to learn his trade from the rudiments, to the highest
intricacies of hisloom, and must be, like the French manufacturer,
skilled in the manipulation of the material, and not a mere capitalist,
but a thorough teacher of his workpeople ; the dyer must be a man
of liberal education, well grounded in the history and practice of
his art, a well trained chemist, and able to personally conduct all
and any of the complicated processes for which he is responsible,
and which he must thoroughiy understand. The finisher too, must
throw his antiquated notions aside with his antiquated machinery,
and, by knowledge of mechanics and chemi try, help to turn out
the dyed and woven goods in that perfection of style and pleasing
finish which distinguishes all contizental silks,  The only in-
strument to accomplish all these necessities at prezent available
and at present discoverable is technical education. Technical
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schools are needed, in which all "these subjects must be taught

side by side, and where the rising generation, about to enter the

Jextile industries, can learn, study, and work, with a feeling of -
tial inter-depend

In a technical school each student ‘should be taught to feel that
his efforts can be only perfected by the efforts of those learning
the other branches, that it can {be only by combined cultured
intelligence that a fabric can be produced to be at once sound,
well woven, well designed, well dyed, well finished, beautiful and
durable. All this is acoomplished in the silk centres abroad. In
England the present generation is only about to witness its
commencement.

Among the earliest dyehouses in England were one or
more at Canterbury, established by the refugee Huguenots at
the time when .Archbishop Parker permitted the erypt of the
Cathedral of that city to be used by them as a weavers’ shed, and
gave them the undercroft in the erypt for a chapel, which has
been used by their descendants as such up to the present day.

Mr. Smiles relates® that an “important settlement of the
“ Flemings was at Bow, where they established dye-works on a
*“ large scale. Before their time, white cloth of English manu-
“ facture was usually sent abroad to be dyed, after which it was
* re-imported and sold as Flemish cloth. The best known among
“ the early dyers, were Peter de Croix and Dr. Kepler, the
¢ Intter of whom established the first dye-work in England ; and
“ cloth of * Bow dye’ soon became famous.”

From that time the fewer and simpler dyestuffs were gradually
superseded by others. Madder and weld saw themselves replaced
by the tropical and sub-tropical wood dyes of the east and west,
kermes by cochineal, woad by indigo, and then, in the course of
time, indigo fell to Prussian blue, and later on the more moble
dyes fell victims to the results of the splendid discoveries of our
distinguished chemists whilst studying the derivatives of coal tar;
the first to herald the change being Mr. Perkin, who made the
discovery of mauve dye, for which a patent was obtained, num-
bered 1,984, and dated August, 1856. Magenta was next in-
vented, then violets, reds, blues, yellows, browns, greys, in utter
prodigality of outcome, whilst the quiet sober colours obtained
from the older dyes became obscured and ignored by ¢he brilliance
of the stains of these artificial colouring matters. The madder
industry hes been almost completely destroyed by the discovery of
the synthetical building up of its colouring matter, alizarine. The
valuable indigo cultivation of India is similarly threatened by the
discovery of artificial indigo.

Thus a constant change is going on, and cannot stop, demanding
from the dyer an acquired intelligence only to be derived by well
conducted scientific and technical education. .

With such a training the dyer wil! be sure to stand well in
the estimation of the intellizent and appreciative manufacturer,
~who will soon find that it will pay him beiter to pay more for his

* « Huguenots in England and Ireland.”
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work instead of less, and thus get a higher artistic and scientific
value ‘for what he pays. The silk dyer’s business will then be
worth following and the neceseary investment of capital, which is
scarcely the case in England at present.

Tue WorsHIPFUL CompaNY or Dyers, Lonpow.

Continuing the subject of dyeing I cannot forbear remarking
on the present anomalous position of the Dyers’ Company, which
by growth of time has become an anachronism, and has no relation
whatever either to the art or trade of the modern dyer, nor is
there a single member of this Company who is a dyer, or having
apy interest in this important industry. I think, at least, if 1t
now shuts its doors to its own ecraft, it should, with its wealth,
help on the cause it represents (in name only) by aiding the dycing
schools established and proposed. It would, however, be 4 great
boon to the trade, if this company would endeavour to draw dyers
to it and help them to study and guard the collective interests of
their art, and afford its aid and protection to those engaged in the
effort to be equal to the foreigner.

It i8 a misfortune to the art of dyeing that it has at present no
society or guild for the promotion and discussion of its scientific
and artistic interests, which in all its branches, must be confessed
to be one of great importance, and never 80 much in need of
collective nurture as in these present days of decorative effort.
[n England, much is the resalt of rule of thumb work, and the
prizing of so-called secrets. Tt would be a great gain to English
dyeing in both silk, cotton, wool, linen, jute, China grags, and any
fibres used for textile work, if there were a society formed like the
one recently commenced in Manchester by Dr. Roscoe and other
collaborateurs, and called “ The Society of Chemical Industry ”
Such a society would promote the meeting of dyers in the different
tinctorial branches ; would help to lessen the manifest evil of price
competition, and would lead to the clucidation and development
of many difficulties and to much progress.®* There ought to be no
secrets, but every development should be fully di d and
chronicled just as it is in chemical research. By this means we
should get rid of the intolerance of men with supposed secrets,
who often hamper and tyrannize. It would also lessen monopoly,
we ehould be more likely to keep ourselves au courant with con-
tinental intelligence ; and we should help to place the art of dyeing
on a pedestal where it would not be eo constantly suffering from
foreign developments.

1 have never yet known a secret long worth the holding ; it is
sure to be goon out, generally by temptations to hery by rival
dyers to the secret-holder’s workmen; the potent bribe, or
scandalous inducement to leave employment, doing its work
effectually enough.

* Bince writing this, a “ Society of Dyers and Colourints * bas been lished st

dford in ¢ with the ive Technical College there, Henry Kipley,

Esq., being its first Presideot, and Prof. Sir H. E. Roscoe, F.R.8., giving the
inangural address on May 14, 1884.
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Technical schools of dyeing, if rightly conducted, will themselves
greatly remedy this evil, but there will stili'be needed the prolonged
culture of dyers, beyond the youthful period of technical education,
&nd a society, such as I have suggested, would cover the field of
observation and research, and why should not the fine and historie
old dyers’ guild re-open its portals as well as its purse, to help on
the national progress, and their own art.

There can be no rest and be thankful for a dyer, nor for one who
practises any art where science plays so large a part, and I plead
for collective development in the way I have suggested.

In these remarks my intention has been far from saying any-
thing that can be coustrued to be unkind or eymical, for I feel
deeply how great is the importance to the art and trade of dyeing
of the good will, good offices, and cordial co-operation of the
ancient Dyers’ Company, at this happy juncture, in furthering
the able efforts of the Royal Commission on Technical Instruction

The arms of the Worshipful Company
of Dyers are as shown by the accom-
panying engraving, and they are thus
accurately described by Messrs. G. and
C. Bishop, herald painters of Doctors’
Commons :— -

¢ Arms.—Sable, a chevron engrailed argent, between three bags
of madder of the last, corded or.

* Crest.—On & wreath of the colours, three sprigs of the grain-
tree, erect vert, fructed gules.

. Bupporters—Two leopards rampant guardant, argent, spotted
with various colours. Fire issuing from their ears and mouths-
proper, both ducally crowned, or,

“ Motto.—Da Gloriem Deo,”

The hall of the Dyers’ Company is No. 10, Dowgate Hill,
London, E.C.

The remark « three sprigs of the graintree” is very singular,
and it is not easy to certify accurately its origin. The term
“ grain,” or more properly © ingrain,” in dyeing re%ers to the insect
red dye, at first and up to the year 1523 obtained from the kermes
Or goccus quercus, an insect which feeds on the oak in the Corea,
Levant, Algerin, and other Mediterranean countries,

After the discovery of South America in 1500 another ivsect
‘was found in Mexico by the Spaniards in 1518, feeding on the
cactus plant, and was called, from that circumstance, coceus cacti,
and {umiliarly cochineal. The dye obtained from the powdered
bodies of the insect soon superseded the kermes, owing to its
richer colouring properties. It was introduced into Europe soon
afterwards, and in 1523 orders were given for its extended
cultivation. ‘

The “graintrec” of the Dyers' crest is perhaps intended to
represent the holly tree, and its red berries may have been consi-
dered as typical of the beautiful and per t reds obtained
trom the so-called grains of kermes and cochineal.
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The Company was incorporated by Henry VI, upon his resto-
ration to the throne, February 16, 1471, and, therefore, shortly
before his death, a few days after the battle of Tewksbury, May 4,
1471, but Mr. Watson, jr., son of the clerk of the Company, states
his belief that the exact date of the first mention of Dyers as a
corporate body in London was 1188.

1 find in referring to the annual report to the Governors of tho
City and Guilds of London Institute for the advancement of
Technical Fiducation for the present year, that the Dyers’ Com-
pany have contributed 2507 per annum for the years 1878-9, 80,
81, 82, and 83, making a total of 1,250L in five years to the cause
of technical education, Not knowing this, one might be tempted
to ask for what purpose does such a Company exist, no longer
representing the interests which it was founded to succour.

There is some hope for thinking there may have been a wise
and hidden purpose in the husbanding of resources during the
long period of almost fossil repose, eo to speak, during which this
Company has been divorced by no fault of its own, probably,
from the interests of dyeing in London and the country, and we
may trust that it may rise, Pheenix like, to help the collective
efforts of a 19th century activity, in overtaking the more advanced
state of continental dyeing,

ON THE WEIGHTING OF SILKS.

I now pass on to another branch of dyeing quite as important
as the tinctorial part of it, a branch not understood, and of course
not taught in the schools at present.

It is not a little singular that what is at present taught in all
the schools of silk-dyeing, both here and abroad, would not enable
any student to conduct a business that would pay. A factor is left
out which is absolutely essential to the carrying on of dyeing as
it is to-day practised on the Continent and in America. I mean
the scientific operations of weighting silk with adventitious matter.

I do not wish to be misunderstood as an apologist, still Jess
an advocate, for this lamentable weighting of silks, but it will be
my duty to describe things as they have been, as they are, and 2s
they are sure to continue, until commercial procedure is reformed.

There has been a great deal of nonsense talked about this
question, and it is quite time that it was put npon its true basis,
and facts and uses explained and left to speak for themselves.

¥or the English dyers I must eay this, they are not fraudulent ;
they, from the necessity of their vocation, declare their dyes and
their weighting upon each invoice, and they, in order to obtain a
livelibood, are bound to do the bidding of the manufacturers.
\‘Yha(ever frand there is, lies in eelling tﬁis combined product as
silk.

With regard to the weighting of silk in England in past and
present times, I may say that I, as a dyer, never knew the time
when silks were not weighted in some degree. This is but the
experience of every English dyer for at least a century past. The
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difference between English and continental weighting is in
degree only, English silks having always been weighted to & much
less extent than foreign ones, For weighting silk the following
articles have been used for long times past. %:‘or black silks, the
various astringent vegetable matters containing tannip, iron salts,
ete.; for colours, some tannin matlers, principally sumaec, for
example, and also sugar.

It is often said that English goods wear well because they are
always of pure dye, and that French goods wear badly because
they are of weighted dye. This is not wholly,the truth, and,
explanation is needed. In the manufacture of English sergesand
other black broad silks, the dye which has been found to give
sutisfactory wearing qualities gives a weighting of 2 oz to 4 0z, per
ib. upon the boiled-off warp, and 4 oz. to 8 oz. per lb. upon the un-
boiled-off wef.

Ag is well known, silk contains a gum or varnish to the extent
of about one-fourth of its weight. Lhis has to be discharged with
boiling sonp solution for silk threads intended for the warp of a
black dyed fabric. Each pound is thusreduced in weight to 12 oz.
To this residue of 12 oz. it has been usual from time immemorial, ‘
with occasional exceptions, to add from 1 oz. to 4 oz. of weighting
matter, to raise it up again as near to its original weight as has
been found desirable by the manufacturer in shaping the price.
and quality of his goods. The weft or shute, being for the most
part hidden or covered by the warp threads, did not of
necessity require to be lustrous, and so another method of dyeing
was and is resorted to. The silk is dyed upon the gum, in the
unboiled-off state, ie., the gum is not discharged ; silks so dyed
absorb weighting matter easily and the usual proportion was from
4 oz, to 8 oz. of addition, thus making each pound of silk return
from the dyer, weighing 200z to 24 oz, bnt in some cases, as for
narrow goods, very much heavier. Such dyes are technically
known as souples, i.¢., the weighting matter added being for the
most part in combination with the external gum or « silk-gelatine,”
and not with the fibroin or silk proper.

Now it is a fact beyond dispute that Llack dyed silk, without
weighting matter is not so permanent in colour as when weighting
matter is used, and the reason is easily explained. A good black
on silk, in fact the best black, is formed as in ink, by the union
of an iron salt and tannic acid. Tannic acid has the property of
uniting itself with the fibroin* or silk fibre and forming part of
its substance, and by o joining itself adds its weight to that of the

® « When raw silk is heated in water under pressure it yields two compounds.
“ Fibroin Cy Hyy Ny €4 constitutes about 66 per cent. of raw silk; itis a silky
listening sub which is i blo in water, bot dissolves in strong acids,
ulkalies, and & solution of cup i Iph When boiled with dilute
sulphuric acid it yicids glycocoll, leuciue, and tyrosine.

« Sericin or silk-gelatin Cj5 Hy N, Oy is a substance resembling gelatin.  Its hot
aqueous solution is precipitated by nlcohol, and after drying, the precipitate forms
a colourless powder, which, in cold water swells up to o gelatinous mass. On
boiling it with dilute sulphuric acid, it yiclds a small quantity of leucice, and larger

. Ky
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silk. Blacks dyed without tannin are all more or less unstuble.
A good fast black, unweighted, and proof against light, acids, and
alkalies, has .yet to be discovered. Therefore, a pure and un-
weighted black cannot be recommended for any fabric where
permanence of colour or durability of dye is wanted.

It will be interesting if I relate the origid of the important
method which shortly afterwards enabled the continental dyers
to augment so excessively the amount of weighting matter, beyond
that which they had previously been able to add to the silk. This
process is said to have come gy accident, like many developments
in this and other tradee.

Until the year 1857, blacks could not be dyed on boiled-off
sitks a heavier weight than 16 oz. per lb. or “ poid pour poid.,” At
that time the blue which was the most fashionable and the most
extensively used was, what was then termed, “ Napoleon blue,”
It was a Prussian blue, formed in the usual method, by mordanting
the silk with an iron salt, and then subjecting it to prussiate of
potash, the result being, 23 is well known, & fine blue. Various
refinements and developments of this process gradually appeare],
the most important of which was that red prussiate of potash
(ferricyanide of potassium) was substituted for the yellow prussiate
of potash (ferrocyanide of potassium), and a solution of protochloride
of tin added to the iron salt mordant bath. The result obtained,
was a blue of more substantial tone and of more brilliant hue.

At a small dyehouse in Crefeld, in 1857, 2 hank or handful
of silk, to be dyed black, came accidentally into the prussiate and
tin bath, and on being paseed into the dye-beck -for black, it was
found to possess more lustre and blueness of shade than the process
then current for black could give, and was more bulky from fibre
expansion and heavier. A new experiment when tried, confirmed
the accidental result ; the gain in weight was 2 oz per Ih. over the
old process, and upon a boiled-off pound of silk, (i.e. 12 0z.) blacks
began to be dyed up to 18 oz. This new black was soon found to be
much more permanent than the old one. Further results followed
as time went on, and this process has been so handled and developed,

o,

quantities of tyrosine and serine, or amidoglycericacid.” Schorlemmer, “ Chemistry
of Carhon Compounds.” *

Mulder has given in the Poggendoff Annales, in 1836, two analyses of «ilk in
the gum. ag follows :— .

Soie écrue Soie écrue
jaune blanche du
napolitaine, Levant,
Matiére fibreuse, soie pure, fibroine - 53-87 544
Gélatine, matidre azotée soluble de Roard - 20-66 19-08
Albumine insoluble - - ¢ . 24-43 25-47
Cire - - - - 1-39 1n
Matidre colorante - - - - 005 —_
»  gTasse et risineuse - - - 010 080
T'races d’un acide et dc guelques scls par-
ticaliers - - - - - - —
100-00 10000

. —
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ihat dyers in both France and Germany have no difficulty now,
by the use of tin, &ec., in making their maximum weights up to
40 oz. per 1b, on boiled-off silk, to 120 oz. per lb. in souples, and
even to 150 oz. per lb. on spun silk,

There are two classes of goods, and always will be; those which,
must be durable, and those in which durability is of little or
secondary importance; a hatband; for example, is .not required
to last longer than the hat on which it is placed, or a silken dress
which is only required for a few occasions, perhaps only for one.
There are also two descriptions of dye, and always have been.
These are called by the French “bon teint,” which are dyes
intended to be permanent, and ¢ petit teint” or dyes not required
to be permanent. The former, being costly, would mnot be
economical to use where the latter would answer the purpose
required. . .

What is wrong, I fear, is that silks, weighted in the manner I
have been describing, are sold as pure silk.

The difficulty would be obviated by a st¥ngent law to compel
each manufacturer, merchant, and draper to “ declare ” the
matevial and exient of Weighting when he stated the price, and
this course seems to me to be the more necessary now that the
French and Germans have become so ekilful in loading their
silks, and that very heavily weighted fabrics -are made by them
to look really better than the old-fashioned English ones.

I have a piece of so called black silk ribbon of French dye, the

_warp of which is'weighted to 24 oz. perlb., that is,the net 12 oz. of
silk made into 24 0z., and the shute weighted to the frightful extent
of 100 oz. per lb,, that is 1 1b. of silk made into 100 oz. This is
scandalous, and no French silks should be allowed to be imported .
without the loading being declared,.or the adulteration heavily
taxed. It is high time this was done, and its effects would be to
give the English manufacturer a chance. N

The ekill of the French in weighting their silks has been one of
the chief causes of the decline of the English silk industry.
They are at present producing weighted blacks vastly superior in
nppearance to the old fashioned English dyes, and yet considerably
more than quadrupled in weight in the degree of loading. i

T think this suggestion cannot be too stringently acted upon.
It is necessary the public should know what it is they are buying,
and this has become impossible as matters now stand in silk goods,
because the art of deception has become a corollary with the
scientific skill and development of weighting. )

If the weighting matter were as apparentin the goods as cotton
or wool when mixed with silk, the articles would declare them-
selves, and the reasons for th& proportionate cheapness would be
at once apparent ; but the effort has been so successfully made
to incorporate with the silk such excessive proportions of loading,

. that the weighting matter is no longer distinguishable -from the
silk itself, inasmuch as, as I have already said, it apeears to exist
not mercly in contact withh, but in actual combination with the silc
fibre, and to partake of all the qualities which eilk possesscs, except
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that of strength, for T shotild observe that the strength of the silk
fibre decreases in proportion to the augmentation of weightinﬁ
mattert Even the removal of the natural gum, or, as the Frenc
more properly term it, gr3s, of silk by boiling-off, decreases its
ptrength, and to add to the boiled-off fibre any adventitious matter
further augments this loss of strength. - .
The wife of a friend of mine lately bought a dress in London,
a black silk faille, of French manufacture, for which she was
charged 20s. per yard. In a month the fabric was completely
disorganised or cut between sleeve and boddice, although it had
only been worn a few times. This was simple robbery, for silk

«abeolutely unweighted would not cost half as much. 1 examined
the warp and weft of this fubric, and found the former to be
weighted to 20 oz. per 1b., and the latter to 32 vz per b The
“actual cost of a silk fabric like this in every zespect, amounts only
to 5s. 4d. per yard, showing o total absolute profit, plunder we

. May more justly call it, in which the purchaser has had nn ehare
ofthe 14s. 8d. per Sard which has been absorbed somewhere.
In appearance the silk is everything that .can be desired. This
is but everyday experience. It would ‘be easy for a chemical
expert to analyse the dye of any silk fabric, and deelare
correctly the amount of weighting. Methods are given in an
excellent work by Monsieur Jules JPersoz, “ Essai sur le Con-

" ¢ ditionnement, le Titrage et le Décreusage de la Soie.” Besides,
any chemist would sqon devise his own methods, which, when
compared with dyes of known purity or with known Amounts of
weighting, would be perfeetly eatisfactory. The latter is the plan
1 have for some ‘years adopted, with excellent, results.

* It hag now become a matter of daily neceesity to examine silk
threads and fabrics for thewEnglish manufacturer, whq bhas to
estimate for, orders, against the low priced beavily weighted'
product of his opponents abroad. He canngt do éo until he knows
the per-centage of loading of the patterns sent fo him by thé
merchant to estimate npon. )

‘EXTENT TO WAICH THE WEIGHTING Cf SILKS 1S PRACTISED
IN THE MAIN SiLk CENTRES ON THE CONTINENT OF
Eurore: - T

As a sequel” to the remarks I have made on the weighting or
Joading of silké, I have drawn up the following particulars from
my own persofial knowledge and observation of the staple industries
in the maire"si] centres of Europe, and of the usnal and maximum
limits of weighting practised in.them. These will give an idea
how serious should be the *consideration of the revival of the
English gilk trade, France.sending 9,000,000 worth of these
silks into London annually, Crefeld in Germany alone 1,300,0007.
to sy ngthing of the immense quantities imported from the
several large centres in Switzerlagd. - :
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L—Crefeld.

1. Black velvets of silk and spup silk with cotton backs. The
silk is chiefly weighted about 22 oz. per lb., some of it 24 oz, but,
. seldom much more. The spun silk 48 weighted from 18 oz. to
24 oz., but some of it less than this, - . e
2. Coloured silk velvets, generally unweighted, but manu-
facturers are beginning to use weighted colours, both eilks and
spun silks being now weighted from 20 oz. to 26 oz.
. 3. Umbrella silks,. Warps weighted to 22 oz. and even to
26 0z and wefts up to 36 oz. Principally greens and browns,

. ® IL> Elerfeld and Barmen.

A good quantity of unweighted colours is used. .
Blacks for passementerie, chenille, &c., are weighted to 32 oz,
and to 40 oz. on boiled-off silk, that is, ¥2 oz of pure silk s
Lmade to weigh.32 oz, and 40 oz., and a firmer and closer pile is
the result on chenille, arising from the greatly expanded thread,
. . .

11— Basle,

]Trade chiefly in ribbons and also quantity®f spun ‘sewing
silk. . .
. A good quantity of unweighted warp in Fibbon colours is used;
« aleo some weighted‘ up to 24 oz., and some even heavier in soupleg,
In blacks, warps for. ribbons are weighted tos22 oz and' to
24 0z., and, shutes by the souple method at, least to 80’0z per Ib, -
Sewing silks, black from 18 oz to 24 oz.
LN .

oV IV—Zurich. _

. ” .
‘" In"colours, silks for linings, gauzes, and ‘satins, chiefly weighted
but not heavilys . : -
In black, satins and weighted bandkerchiefs silks, fog Austria
and other places.- = - ’
Large exports of silks to America.
. V.—Lyons. - -
<" A portion_of the silk dyed into colours and white for dyess
#purposes is dyed unweighted, but a large quantity is how Deing
« weighted, by the mewer processes, variqusly to 18 og., 20 oz, !
22 oz, 24 o0z, and even as high as 28 oz. per lb. fa orzanzine,
whilst coloured and white souples hire not vhfrequently carrieds as
high as 32 oz per lb. * . o ‘
¢, These white and coloured silks in all cases jook as bright and’
rich as if unweighted,. - 7 :
1424y, * %
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Very large quantitiés of coloured silks are weighted to the
" extent of 2 oz. to 4 oz. per 1b. on the nett or boiled-off silk, and
also on eotiples, with-either sugar or sumac fis heretofore.

Cordonnet blacks for cheap shawl and dress fringes. Lyons is
famous for #he excassive weighting of these silks, which is done
up to 800 per ceut., that is, 16 tzs. of spun silk weighted to
the incredible degree of 144 ozs, or § lbs, 1 have an example in
my possession so augmented ; this article is eold in London as
silk at 2s. perlb. Very few of these silks are weighted to less
than 200 per cent. The weighting matter for this adulterated
commodity is chiefly a tannin extract from the chestnut tree,"
castanea vesca, the edible nut kind.

In organzine for the warp of black silk goods, an enumeration *
of which will be found in the Appendix to my Report, the
weighting is frightful, from 18 oz to 26 oz on boiled-off silk,
and for souples up to 90 oz and 100 oz per Ib. The weighting
of thg boiled-off black silks is chiefly done with the proto an
persalts of iron, and the proto and persalts of tin, and with
catechu and extract of chestnut as the chief tannin agents,

.
.

VL—S8¢ Chamond, Loire, - -

Braids are extensively made here of soft and souple blagk
dyes. ! -

The principal black dyers of Lyons have branch establishments
here, where they send” their souples to be dyed into very heavily
weighted blacks on account of the remarkable purity of thg water
of this chiefly voleanig district. 1 have several times examined

“the water, and find it to contain not more than 1 to 2'grains of
lime and magnesin ealts per gallon. The Painfall descends on
rocks of the primary formation, which appear to be practically
insoluble in rain water. ’ e

*  The very remarkable black souple dyeing done here is the envy,
of every other silk centre in Europe. The brilliancy, suppleness, -
strength, blueness of shade, expansion of thread, and extent of
weight are unequalled, and consequently a very large dycing
trade is dome at St. Chamond with nearly all the other silk

- ‘centres. I have seen blacks of 100 oz per Ib., eo fine in appear-

- ance, as to deceive the best judges, better looking in fact than the
‘average of English or German'dyes of one-third their weight.

Ox WrieHTED SILEs. ,

“ From the foregoing list of continental weighted silk yarps?
*of all kinds, and from the enormous qmng‘%‘ used oo’ the «
Lontinent, of which g0 large a portion when manufactured unfor-
* tunstely finds its way into. England, to the sll baf destruction of -
the Engligh silk trade, it must be a conviction, 1 think, to the -
Comm'msu'm that anything short of a thorough teaching of the art™
of weaghj:ng ik, “,blaclf art” though we_may call it, must fall
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very far short of what ought to be -ths, cwrriculum "of a well
ordered technical schdol of dyeing. I state this with- mugh
regret. i -

As il these regenerate days mearly all the science of dyeing,
and much of the art 5f it, has been relegated to themanufacturer
of the cheaper artificial colouring matters, derived mainly from[coal-
tar; the older and better methods of dyeing having disappeared,
commercially speaking ; the dyer of colours is left more or less
simply as a stainer of fibres coloured with products, in the
sglentific production of which he has had no share.

r The scientific 'energies, therefore, of dyers bave been chiefly
diverted to the production of silken fibre, incorporated to the
greatest possible extent with various chemical and vegetable
matters, and in which I do not believe that the fibre any longer
remains as silk, but may be compared to such a combination or
})roduct as the skins of animals, after having been converted into
eather by tannic acid. k 2
In dealing with this portion of the sabject, it will be for
. chiemists to consider how far the fibre of silk, which is wholly
composed, when divested of its gum or grds, of fibroid, can be con-
sistently considered the same thing when it is found, as I shall be
able to prove it to be, in absolute combination with many times
its own weight of iron, lead, tin, tannic acid, or other loading and
tinctorial matter. In my opinion, silk thus treated loses its
identit, and becomes a new compound subgtance. :

. For a'silmber of years past minute investigations have been

" made by chemists and dyers respecting the curious absorption by
fibroin of the basic salts of iron, solutions of the basic.persulphates.

" of iren, especially, hawing been found to attach themselves to silken
fibre with avidity and stability. The same may be said of the salts
« of tin, particularly the persalt, Sn. Cl.,, which is being now very
much used on the Continent, not as a mordant, but to give weight.

- It combines with the silk very much in the same way, (so far as
1 have been gble to discover,) as the persulphates of iron, leaving a
stable compound, apparently as indestructible as the originul ailk,
the compound being capable of being dyed with remarkable
regularity and brilliancy. Ia Lyons, silks are now being weighted
Jby its aid to the extent of 44 oz. per lb., that is, 12 oz. ol
boiled-off silk or fibroin being augmented to 44 0z When the guim,
or grés is undischarged from the silk, both gum and eilk enter into
combination with this substanee still more freely, and it is, there-
fore, becoming muoh used for weighting coloured souples for the
weft or shute of goods., - .
This weighting matter is chiefly employed for colours. Colours
and white of all” possible shades-can very easily be imparted to,
this compound of ilk and tin, and this method is becoming:
‘extensively used it Lyong. Thus, weighting, whichewas until
.récently thought t« apply only to black silks, and from which
coloured silks” were comparatively fres, is fow cheapening and

. N el
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deteriorating the latter in pretty much the same ratio as the-
former. Thus the proto and persalts of iron, as well as the proto

and persalts of tin, including also a large variety of tunuin

compounds, extracted from such sources as galls, myrabolams,

sumac, divi-divi, chestnut, valonia, the acacias (areca catechu and

acacia catechu from India), from which are obtained cutch and’
gambier, &c., are no longer used solely as mordants or tinctorial

matters, but mainly to serve the object of converting the silk into

a greatly expanded fibre, consisting of a conglomeration of more

or less of these substances. A fibre, weighted to 24 oz per lb..
in black dye, occupies a bulk, that is an increased thickness of
thread, of about one and a half times its original bulk, whilst silk

weighted up to 82 oz. per Ib., becomes twice as thick, and so on,

until on arriving at the weight of 96 oz per lb. one pound of silk
combined with weighting materials is made to cover, in cloth, a
surface of about six timee as great as could have been done by the

original pound of silk. However much the desirability of this may
be questioned, the economy or cheapening cannot be doubted, for,
supposing a sound of silk costs 20s., six pounds would cost 61,
whereas the dyeing of a 96 oz silk costs only 13s 6d. per 1b.,
or the silk and dyeing combined 33s. 6d., being a saving of 72
per cent. ’

T have often heard it insisted upon by purely scientific men, as well
as by manufacturers, that it is absolutely necessary for a dyer to
be a good chemist. I have always thought so, but I am sorry to
say the dyer’s chemistry is almost wholly needed now-a-days for
the weighting of silk, not for the dyeing of it. Nothing is more -
difficult than to weight silk to the same extent the Irench do.
The tinctorial part, since the introduetion of aniline dyes, is easy
in comparison. :

There is no hope for the silk trade of this country unless the
dyere are in constant personal business relations with their clients,
mutually helping each other in the production of those perfection-
ments and clevernesses of technical detail for which both conti-
nental manufacturers and dyers are at present celebrated.

For ‘what is of absolute necessity, as 1 have said before, is
not cheap dyeing but good dyeing, and although there are some
dyers in France and Germany who are acting with such deter-
mined hostility to the English dyeing interest, these very men

- at the present time are obtaining much higher prices from their
own clientelle at home, as I have frequently proved in my
continental travels, and by their own continental printed lists of
prices. Good dyeing can only be executed on a cmsiderable
scale, and by a staff of masters, foremen, and workiner of gradually
growing ekill and experience, and it goes without saying, that it
would take many yems for an English dyer, were be to begin de
rova to attain the results of his foreiga rivale.
If manufacturers had developed, or cared for understanding .

the niceties of their art as much as the English silk dyers have
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done theirs, since the French treaty, we should not have bad to
deplore the loss of the silk trade. )

The improvements which have taken place in English dyeing
have, all along the line, been in advance of the English manufac-
<uring requirements, and there are now important developmenta
in the English dyehouses languishing because of the want of
manufacturers to utilise them. I have no doubt that this predi-
lection for foreign dyeing has been really to obtain the greatest
, increment of loading ; on this rock, the foreigner is beginning to
splif, and for this cause his goods are beginning to ke held in but
poor repute.

I am inclined to think that if the silk industry is to be re-won,

_it will not be by capital, but by young men, well trained techni-

cally, and taught to love artistic work for its own sake, as distinet
from modern fortunemongering, capable of performing all the
mapipulations to the most minute item of the operations to
which they especially devote themselves, being themselves
capable teachers and not dependent on superior or more acca-
rate knowledge in persons employed by them, except perhaps
the greater facility in handicraft operations, which a workman
from habit and from constant employment of his hands must
necessarily have. To a great body of young men so working and
being content to raise themselves from small beginnings, 1
believe there is a great future. Then English silks will be
preferred again as they were in similair history of past success,

If the million will have very cheap silken or silky looking
stuffs, they must have the weighted article, and it is a poivt well
worth considering, beyond purist lines, that, if that cheapened
weighted article will wear a8 long a8 is desired, there is economy
in not spending more money on it than is necessary, but I repeat

. that what I consider is urgently wanted, is to make it pengl, for
such stuffs to be sold as other than what they are. £

What I have been so fully and frankly stating T know wjll not
be approved of by some English manufacturers, and by confi-
nental manufacturers generally. It is their object to guard and
keep secret all these falsifications, which are but very little known
outside the technical outforts of their silk industries. Neither the
merchant nor the draper, fax less the. , have any p
tion of the extent of the weighting practised, and I hope this
exposition may be thought, and found to be, a gain to purity of
commerce and righteous dealing.

From a long acquaintance with the principal silk manufacturers
of England, I know they are thoroughly averse to the principle
and practice of weighting silks, and would hail with delight any
prospect of the silk trade being turned into a healthier channel’;
but as’ long as low-priced foreign goods are placed befere. the
country in the principal warehouses and shops of our large towns,
so surely are they bound hand and foot to follow in the sieps of
the degradations of continental producers. If, under a lucky star,
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the nature of the goods could but be  declared,” I think people
would shun the false and prefer the true.

TrE “SPUN SILE” OR * SCHAPPE ” INDUSTRY.

“In later times, and after the chief decline of the English silk
“trade, has sprung up a new and extensive silk industry, namely,
the manufacture of silk yarns and cloths from the waste or refuse
parts of every branch of the silk manufacture proper. In the
earliest operations and processes with silk, waste 18 made. In
reeling the cocoons in those countries where the silkworm is bred,
there 18 much silk that cannot be reeled or wound, for example,
the outer threads of each cocoon as well as some portions of the
inside fibres. There is, besides, an enormous number of cocoons
from which the worm is allowed to emerge for breeding purposes
and euch cocoons, by being pierced at 5!9 end from which the
worm, now a moth, has emerged, have their threads so displaced as
to prevent the silk being reeled or wound off in the usual manner.

There is aleo the per-centage of waste in all subsequent opera-
tions; in throwing, with its various processes of winding, twisting,
and cleaning ; in winding after dyeing, and in warping and weav-
ing. -All this so-called waste or refuse is carefully collected and
saved, and finds its value in quite another market. -By the appli-
cation of achinery similar in principle to that employed in the
manufacture of woollen and cotton threads, the silk waste is
carded, or torn into staples or broken lengths of several inches,
and then spun into threads or yarn in the spinning machines or
mills.  Although this waste product has not nearly so much
value as the reeled thread, it finds by its cheapness an ever
increasing use and market. This industry is enormous, and at
this time in England is far more important in quantity than the
trade in silk proper.

Immense quantities of spun eilk are used for woven fabrics,
fringes, and sewing silks, and Leek, so famous for its etrong and
bright sewing eilks has bad its monopoly shuken by the improve-
ments effected by the spun silk spinning machinery.

Thie industry has centred itself naturally enough in the cotton
and wool spinning and hinery producing districts of Lanca-
shire and Yorkshire. At Rochdale are large spun silk plush
weaving operations. At Brighouse, Halifax, and the surrounding
neighbourhood, are extensive spinni z  mills, i ;ug at
Bradford, where are the gigantic spnn silk mills of Mr. Lister,
where a great variety of threads and fabrics are manufactured
in ful imitative appearance of real or reeled silk goods.
Spun silk spinning has been very fully introduced into
Congleton, and it is being tried at Leek. I am informed that, at
the extensive works at Saltaire, founded the late Sir Titas
Sa-lt,_nmngements are being made for the commencement of
spinning, and of weaving velvets and plushes, and other spun silk
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fabrics, made from the silk waste I have been describing. This
branch of the silk trade i§ ‘ever on the increase. Goofg made
of spun silk are frequently sold as pure silk, and they, in my
opinion, ought, as I have been suggesting with reference to
weighted silks, to have their true nature *declared.” Large,.
quantities of spun silk are produced in Switzerland, whers, in
the valleys, great water-power to drive the mills is easily -
obtainable. France and Alsace slso contribute largely to the
production,

On looking at the imports of silk, a cursory enquirer may be
easily misled into thinking that the silk trade proper of England
is in a flourishing state; such is not the case, the quantity being
80 much swelled by the machine-carded and spun-waste silks,
which I bave been describing.

These silks, although they may be economical to use and meet
with so extended a consumption, are mot to be compared with
fabrica of silk, reeled directly from the cocoon; they possess
neither the same lustre, strength, nor beauty, and they cannot
be held in any way to be the same products.

Tussur AND OoTHER WILD SILKS.

In the East, and more especially in India, besides the ordinary.
silk of commerce, the product of Bombyz mori, there sre man;
species of silkworms, which feed upon other food than the mulberry
leaf, the most important being the Tuesur and Eria worms,

For information respecting these, and the other wild silk-
worme, I refer the reader to my South Kensington Museum
Handbook to the Collection of the Wild Silks of India, in which
will be found a full description of all that is known of, and educed”
from them, up to the present time.

These wild silks have a great and important future before
them, particularly the silk o% the Antherdea mylitta or Tussur
worm, which has, since the Paris Exhibition of 1878, come into great
demand (the silk of this worm is known also under the names of
Tusser, Tussah, Tussore, and Tasar); that of the Attacus ricini,
8 worm that feeds on the castor oil plant, and produces a cocoon
that cannot be reeled commercially, but is admirably adapted for
carding and spinning; and the Mugs silk, secreted by the worm
known as Antherdea Assama, a silk which can be reeled and
promises to be most useful, as soon as it is cultivated in large
quantities.

Some years ago, at the suggestion of Sir George Birdwood,
C.S.I, the Government of India requested me to undertake some
researches on the reeling, dyeing, and utilization of Tussur silk.
These results are before the world in a wonderfully increased

* industry, an account of which will be found in my work already
adverted to. There is every promise of a very large trade with
India; it is increasing every day, and only needs that the natives
of Indis should be encouraged to attend to the collection of this
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silk, for any quantity that couldube produced would instantly
find & market. The Eria silk has also an important future before
it, and attention is now being directed to it in Assam, where
the Eria worm abounds.

Every stage of the wild silk development and progress from
the mothe to the finished fabrics in considerable variety of make
and dye, may be seen in the Wild silks collection, India section of
the South Kensington Museum, and in referring to this collection
it would be wrong to omit mention of the great interest taken
in, and ful encourag t given to me in my lengthy
researches by the Director of the Museum, Sir Philip Cunliffe-
“Owen, K.C.M.G.,, C.B., C1E, to whose energy much is due in
the outcome of this now iinportant industry.

The developments in the wild silks of India are alco illustrated
by the collection in the Industrial Museum of Lyons, presented
by the Government of India to the Lyons Chamber of Commerce,
which the Chamber has doune me the homour to exhibit very
conspicuously, and to name the ¢ Wardle Collection.”

In these collections are exhibited all my developments and
discoveries up to the present time, including the remarkable
improvements in reeling the cocoons of Tussur silk, by experi-
ments which I personally conducted in Italy, at the request of
‘the Government of India; results which are worthy the ecrious
aftention of all silk manufacturers, dyers, and printers. The
bleaching of this dark coloured silk, and the subsequent dyeing
and printing of it in almost any shade of colour, as also the
uhtilizations of it afterwards for a large variety of fabrics are also
shown.

SiLk PriNTING.

Besides the various branches of silk dyeing which have long been
established in, London, Coventry, Manchester, Middleton, and
neighbourhood, Macclesfield, and Leek, there have been also silk
printing works of considerable extent for sometime past in and
near London, chiefly in Kent, at Langley, near Macclesfield, Leek,
and Glasgow.

These works have been mainly occupied in printing Bandanna
handkerchiefs and silk cloths for the Rangoon and Indian markets,
also for the home and export trade, and the silks so printed are
mostly in Anglo-Indian styles, enperseding, yer not as artistic
as the old-fashioned Indian printed hankerchiefe.

«_ The Leek printworks, carried on by myself, in conjunction with
silk dyeing, are occupied in artistic printing for furniture-work
and’nzlress,' on silk,,tus;er silk, wool, cotton, and linen.

ere 18 not much silk piece dyeing in England except n
spun silk plushes and velvets, and tyilis ‘trade i:‘%hieﬂy oonlz'm:go to
Lancashire and Yorkshire, togetber with Leek. The silk plush, so
much used now, is a}l made of waste or spun silk, ’
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SiLx FINISHING.

No branch of the silk industry has, on the whole, received less
attention in England than this very important one, Whatever
of improvement has taken place has been effected by two or three
finishers, and rather late in the day.

Silk finishing in Germany, Switzerland, and France, is in o
high state of perfection, and great attention is being consfantly
paidto it. For the first time, I believe, in the history of technical
education, the suthorities at Crefeld have begun Jately to teach
finishing as a distinct branch of their technical training.
Finishing, then, is no longer a secret, it may be learned, as it is
there taught, systematically, with properly constructed machinery
for tuition, and under a qualified teacher of finishing. This
is as it should be, and no technical school in England will be
complete without this branch being taught, and I strongly
recommend the idea to the Commission. There are some whe- .
say, the creation of an appearance of perfection and finish on
fabrics is not necessary, or 18 bad in art; but I suppoee it is not
useless to contend that one of the objects of technical schools is
to win back our trade from the foreigner, and to produce goods
as acceptable and as pleasing to the buyer as are those of our
successful rivals, and I am sure, without the finish of conti-
nental goods, artificial in many respects though it be, we have
but little hope of holding any ground against them. "t

le velvets and plushes, an elaborate finishing or dressing
machine, stiffening and lustreing matter in paste and solution,
which have to be applied to both back and front, or as it is called
on the Continent, appréttissage, is of absolute necessity, because
the pile having to stand erect and at right angles to the fabrie,
it must go through several elaborate operations for thie purpose,
in order to remove the crumpled and flattened state of the pile
caused by the dyeing operations.

The composition of these apprét mixtures has received great
attention, especially in Germany, taxing the most cultured and
scientific skill, and exceedingly interesting results are obtained in
eome Crefeld finishing houses, and, as may be seen from such
periodicals as my friend Dr. Reimann’s Firber Zeitung, the
Belgian Teinturter Pratigue, the’ French Moniteur de la
Teinture, and several other like publications, much literary matter,
and many processes have been given to the public on this im-
portant subject. It would be a good openinF for a young man to
be sent by his father to the technical school at Crefeld, to make
sill finishing his chief study.

Tar Frenca TrEATY oF 1860,

There is now no practical good to be obtained by any di
a8 to the wisdom or short-sightedness of the Krench Treaty of
1860; the mischief having been done and the untold misery
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endured. Tt would, I think, have been wiser at the time to have
considered this question on its own merits, apart from other
questions relating to the French treaty, and perhaps to have
removed the duty gradually. But, however that may be, one
thing is certain, that, as soon as the French had the opportunity
of sending in their goods, duty free, the scales fell from the eyes
of the Eoglish manufacturer, who saw that he was undoubtedly
beaten on his merits all over the field. The young manufacturer,
whose father had made his fortune in the better times of pro-
tection, who probably thought there was no necessity for renewed
exertion on his part, found himself nnequal to, and consequently
beaten in, the match with his more skilful and more thoroughly
grounded continental confrére. This also was the case with the
dyer, whose occupation speedily went with the fall of the manu-
facturing industry.

Another thing is equally clear, that to have continued the duty
upon silks would have only tended to prolong or perpetuate the
ignorance of the English manufacturer. Nothing now remains
but to attain to the excellence, in all minutie, which characterises
the work of our foreign rivals, never so perfect in all its details
as now.

If the English people will give enconragement to the wearing
of English silks, whether they choose to buy the cheaper weighted
2oods or the more expensive pure ones, and also if by some
means, such as I have suggested, or any better ones, they can be
assured of the exact composition of the article they are buying,
there is a sure and certain hope, with the aid of our art schools
and a well applied technical education, of the resuscitation and
recovery of the manufacturing of English silks at any 1ate for the
English people.

STRIKES,

No one doubts that combinations of workmen for the protection
of their own interests have had good results, in securing to them
a fairer share of remuneration than they cold obtain without
combinations. They prove the wisdom, in that respect, of col-
lective action. Nevertheless, it is equally undoubted that disputcs,
being allowed to degenerate into strikes, have often facilitated the
ever encroaching invasion of the foreigner, as well as paralysed
induetries, and in some instances have driven them wholly or
partially away, into other districts or countries.

In the historical account already given of the silk industry,
something may be gathered as to lfe effect of strikes in the
several eilk centres of England, and I need not further dilate upon
them. Whatever advantages the artizans may have obtained
during protection bave been pretty well nentralized since, for
foreign competition has withdrawn so large a proportion of the
silk industry, that weavers have, on the whole, been only too glad
to obtain work with but little dispute as to its terms of payment.
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Employers are in no better -position. A few thoughts on the
present state of affairs seem to me to be worth stating in this
place and at this juncture. That strikes and lock-outs are great
evils are admitted, Cannot they be avoided in the effort at a
revival of the silk trade? I think so. The chief obstacles to any
such revival are the keenness of foreign competition and the
cheapness of production, as well as the excellence of continestal
goods; or where there is not real excellence, the excellence of
finish or appearance, i.e, saleability. The English trades’ unions
should, I think, use all legitimate influence in helping to secure
for workpeople all over the Continent, better wages and shorter
hours ofp work, It is no uncommon thing in Belgium and

. Germany to see mills lit up between' the hours of 8 and 10, or
even 11, at night. Wages, althongh gradually rising in northern
and central Europe, are wretchedly low across the Alps. The
women silkworkers in Piedmont do mot earn much more than
6d. per day, and eome earn even less than that.

The weavers in the neighbourhood of Como are miserably
paid, yet they produce beautiful goods, and with them undersell
England in the world’s markets. Even Lyons is beginning to
confess that she feels this low priced Italian labour-competition
keenly.

Le{ working men's associations have for their aim an inter-
national brotherhood ag well as a national one. Already there is
some ray of hope in that direction, Last year, at a Paris Congress,
Mr. Broadhurst spoke strongly on the need of this; and I
remember speaking to him on this subject two years ago in the
House of Commons. )

The general feeling of manufacturers in this country is not only
not adverse fo a bettering of the artizan’s conditien, but many are
anxious that it should be bettered, their hands, however, are tied
by the selling price of more cheaply produced continental goods.
For Englishmen to compete, in the market, all the conditions
must be equal, in these days of quick and cheap international
traneit, and it is not until the social .condition of artizans is
bettered all round, that strikes in the silk trade can be justified
in any but exceptional cases. I do mot think that those who
guide trades’ unions have taken care to make their bodies suffi-
ciently informed of the costs of production on the Continent.
I think, if they were so informed, they would better see the
difficulties the manufacturer has to contend with, and would
hesitate to place any bar against his effort to compete.

Until lately English dyers have been at great disadvantage
compared with the foreigner, owing to difference in wages and
length of working days.  But changes have been in operation
which have made matters much more even, There is not now
much difference between the English, German, and French wages
of dyers. At Lyons the wages are about 4 francs per day,nge
better ouvriers earning 4 fes. 50 ¢. In Germany, the average wagea
are 1 thaler a day, or 3s., with a tendency to advance.
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The working bours of dyers in Lyons are from eix in the
morning to five at night, with only one hour’s intermission from
10 to I1 for their breakfast-dinner.

In Germany the hours are from 6 a.m to 7 p.m., with two hours
intermission for meals, but in neither country do the workmen
enjoy the privilege of shorter work-hours on Saturdays. A like
effect, will, we hope soon produce adjustments and greater inter-
national equalization in the manufacturing branches of the silk
trade; it seems to me to be the province of the labour orga-
nizations cf this country to help to raise their continental confréres
to the same advantages they themselves are now enjoying.

As ahelp to this end, I propose (adverting only to the silk
industry), that trades’ organizations should encourage the display
in all museums, of fabrics, showing not only the quality, design,
and colouring, but also every branch of detail as respects prices
paid, and all costs of production. ~

This, while helping to steady the action of English trades’
unions, would stimulate the operations and aspirations of similar
bodies on the Continent. To my enquiries in our English silk
centres a8 to the advisability of this course, it will be seen from
the table how almost unanimously favourable the replies were, I
had only one exception, an exception which I confess surprised
me, in the case of the last year’s secretary of the Macclesfield
Chamber of C ce, the p t chairman of the Weavers’
Association.

With regard to the prevention of strikes, the establishment in
France of ioards of so-called prudbommes, in which the opposing
interests are fairly represented, has been found very beneficial.

In Germany, masters and workmen have power to refer their
disputes for legal decision, and I know of a most important case,
affecting a large number of weavers, which was decided adversely
to a firm of manufacturers in Germany last year, when a dispute
had aricen about the adoption of a uniform yard meaeure. The
hearing of the case lasted many months, and both plaintiffs and
defendants were obliged to wait until the decision had been
authoritatively pronounced by the legal tribunal. Could not
something of this kind be adopted in England, and the decisions
of some such tribunal be legally binding, at least for a time.

With regard to the cost of transit, our English railway com-
panies, knowing ‘well that small freights between towns placed
near to each other, are not so profitable as long runs, have given
3}1: foreigners great advantages by granting special rates for long

tances.

Yor example, the Midland Railway Company for some time past
have arranged that silks, sent to be dyed from Derby, Leicester,

- and other places, may be delivered the following day, vid Queen-
borough and Flushing, at the dyehouses of the Rhine Provinces,
at 4s. 9d. per cwt., whilst I find that silks sent to’ me to be dyed
from Derby frequently take three or four days in transit, being
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very seldom delivered in two days (unless sent by passenger train at
impracticable cost), the cost being 1s. 9. per cwt. From Coventry
the rate s 2s, 10d. per ewt.,and the time occupied is most haphazard
and irregular ; silk never being delivered earlier than the third
day, an§ often not until the fifth. In order to keep any hold
upon our trade in these towns it has become necessary to send
goods by passenger trains at rates interfering seriously with
profit—in fact making profit impossible against the low prices of
the Germans, This seems most unfair, and if any English spirit
is possessed by boards of railway directors; they ought to hesitate
before 8o far playing into the hards of the foreigner.

The desire for novelty and frequent change cf fashion has
developed a power or faculty amongst continental producers of
rapidly changing from one style or fashion to.another, and even
from one material to another. This power is regularly in operation
now in anticipating and providing for a change in each forth-
coming season, so that by the time, and often before it, the
continental producer has some development -ready for the next
season, even whilet he is providing for the requirements of the
present one ; consequently he is always ahead, and we invariably
have to follow his lead, and generally being too long in
following,

With regard to the question of cottage hand loom versus factory
hand loom work, it seems to me to be pretty well proven that the
former is the most economic method, and that the manufacturers
not only became a weaker power by the change to the factory
system, but were likely to suffer much more seriously when the
demand for their goods became slack. Having large investments
in mills and machinery, they were not so free as in the more
primitive state; the weavers, by combining against them, could
leave their machinery idle and seriously damage their intercsts in
that and other ways, which they could not do when they held the
machinery in their own cottages, In Scotland, where Macclesfield
work is now being made, there are no strikes and no weavers’
unions. Supply and demand regulate the prices, and a combined
action would not help them. They flourish without combination,
but it is at the expense of the Macclesfield weaver, who, with his
narrowly conducted union, starves under the arbitrary and illusory
power he thinks he wiclds, but I am willing to admit that this is
no argument sgainst workmen and combinatious, it is proof only
of shortsightednese, 1t must show positive ufiwisdom so to tighten
the reins as to drive their trade elsewhere ; their combined action is
too local, it does not reach where it is most wanted, and so they
kill the goose that lays the golden egg. This argument is stiil
stronger with regard to foreign eompetition, if the workpeople in
all the silk manufacturing districts were all intemationn}gy of thie
same mind, there would be no difficulty, and this is the end most
desirable to attain, and I commend it to the serious consideration
of all trade union management.

a
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DECORATIVE OR PATTERN EMBELLISHMENT,

When a good pattern has once been designed it is always a
good pattern, and, in my opinion, may and should be used and
copied for all time, just as a good dyeing process is used and
copied, bat it should not be distorted or re-arranged, for it is as

- much the product of a man’s thought and work as a poem or a
piece of music.

The English people are as capable of producing original work
as the people of any other nation. But Fthink originality is not
quite a proper word to apply to decorative, or pattern, designing.
There can scarcely be said to be true originality in this, because
in all pattern designing up to the present time there are evident
delineations of the forms of nature, conventional or otherwise, or
of the forms of antecedent designing (which have originated from
the forms of nature), some designers being influenced by classic,
some by Gothic, some by Eastern forms, and most often by later
French developments,

A good designer must necessarily develope his forms from
previous work which he has studied, and the more he has studied
ancient forms, the more successful and genuine will be his work,
or a8 some would say the more original, or seasoned with
originality.

In all the designs to which it would be most readily accorded
that they partake of originality, the influences of earlier designing
may be easily detected, and often actual copying of the treatment
of the leading types and forms, both as respects the designing
and the colouring.

- I think it far better simply to copy old and good forms, than to
accept at once the unskilled and ignorant prodactions now so -
generally presented to us in most wall papers and designs for
dress and furniture coverings. The designing and production of
good forms will only become right in time, and in proportion to
the practice of right motives in life and art. - At present, price
competition, the wish of the public to have a thing, before all,
cheap and the desire of the producer to make money, which, as a
rule, is his primary one, make a thoughtful. design impossible of
production, because the parts in it which are the most artistic
and valuable are th®most costly, and have to be struck out
to make way for those which, under the above-mentioned con-
ditions, are alone practicable.

It seems absolutely necessary that technicul education should
be brought to our homes, that is, to the spot where it is wanted,

- and that the teachers’ efforts, all round, should be to develope the
forces and faculties in the locality in which they may be placed,
80 as to raise the tone and style of all the arts and trades of that
lucality.
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MuseuMs.

A museum is, in my opinion, a most necessary appanage and
corollary to a technical as well as to an art school. It should
contain the best examples of all the industrial work of that kind
in which the locality is engaged, arranged chronologically, as well
as technically described. It ought adequately to show both the
the outcome of its own locality, historically, as well as the out-
come of all that has been done in the other localities of the world,
which have been or are engaged in similar work.

. Take silk weaving, for example: Every conceivable form of
textile in any and all materials, from the most barbarous to the
most refined, should be available, as well asall the developments
of decorative form and colouring which are likely to teach or to
warn the student ; the bad, to this end, being kept sepasate from
all that is intended to influence and raise the student; the faults
of each being adequately described.

There should also be drawings and casts from sculptured
ornament, old wrought-iron work, and drawings of it, details of
old English wood carving, especially that of domestic work, found
in such great profusion and variety on old beds, chests, settles,
chairs, cabinets, &c., &e. I do not think any ornament so suitable
as this to develope & true English style; wherever possible,
examples of the panels themeelves should be exhibited.

There ought also to be a more liberal distribution of loan objects
from South Kensington, lent for a year and then changed ; for by
this means the general taste of localities would be unconsciously
elevated, apart from the results of the teaching by objects of a
more epecial and technical pature. I think pictures should -be
freely circulated, perhaps not the most valuable ones, but such as
would represent types, styles, individualities, and the best examples
of colouring. I have the less objection in suggesting this in con-
sequence of the delight which has been felt whenever a loan
collection has come down from South Kensington; the pictures
being always the most appreciated, and also from the fact of the
facility and all but absolute safety of transit now-a-days. I
believe there has never been any accident to paintings, in transit,
since the commencement of the system & circulation of loan
collections from South Kensington.

There would be a difficulty in supplying such collections all
over the country, but I would strongly advocate the plan, recom-
mended by Professor Ruskin, of copying the best pictures, This
has been very successfully done by Mr. Ward, and suggestive
examples may be seen in the Town Hall of Manchester and other
places. Such copies can scarcely be distinguished from the
originals, Turner's style of colouring has been beautifully and
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accurately represented by this method, as well as those of other
great masters, ’

1 should like to lay epecial emphasis on what I consider a point
of great importance, viz., the advantage gained by educating the
taste of the people by circulating wlidions. A fixed collection
goon becomes uninteresting. Nothing is generally more stupid
than & local museam. It is simply a source of ennui, and but
seldom visited after the first time. I could name a good many
which are not worth visiting at all, and which do positive harm
by their monotony and usel tents ; chambers of horrors in
fact and essence. I think it of immense importance that there
- should be not only inter-urban excbanges, at least annually, but
algo international exchanges. Complete typical collections should
be centred in London, Edinburgh, and Dublin; but I would
circulate all the rest, and even have smaller collections for the
villages where really they are proportionally as much meeded as
in the small towns. AndI think such interchanging museums
or collections should have definite objects, and should not as is
generally the case consist of an olla podrida or pot & feu of dis-
cordant elements, having no definite teaching or interest. These
remarks scarcely apply to paintings which I would, notwithstanding
their enormous art value, and consequent risk of being damaged,
circulate with a liberal hand, excepting always the best examples
of the greatest masters, which are of course too precious to be
subjected to any risk whatever. I think nothing will tend to
elevate the taste and tone of mankind more than the sight of good
pictures, and I do not see why the populations of large centres
should have such privileges all to themselves. I believe more in
bringing art to the people than the people to art. I earnestly
advocate that these museums and collections ehould be opened
free to the public on the afternoons and evenings of Sundays, and
in this advocacy I wish to avow my respect and reverence for the
religious institutions of the Sabbath, which would be strengthened
by the opening of places for the refinement and art education of
the peopf:u

The influence of travel on art training cannot be too highly
estimated. Those students who are buried in the hearts of large
towns should have their minds directed to the patural and

bjects of the try. It ought to form a systematic
part of their training, at omce and coutinuously, to draw from
simple nature, and no{ from the forced flowers and fruit grown in
hothouses, which are always bloated and distorted, and more or
less hideons in colour and form; this being especially the case
with respect to colour.

1 think it quite as necessary for an art master to take his

tudents into the try, in order to teach them to observe nature

correctly, and to eketch groups and details on the spot, as it is
for the geological profe to train students in the field and on
the mountain, or for the architectural student to study from
ancient examples, .
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I think the efforts of school of art students generally are at
present very poor and sickly, and that it is in a” very great
measure owing to this want. A vigorous and conventionalised
form of ornament cannot be expected from students who have not
been trained by lessons in the field and by travel to understand
and to love natural objects.

Then again, the advanced art student should, if it were possible,
have facilities for travel, both at home and on the Continent. This
would help a young man immensely to become a good designer. If
he could see, for example, how design and ornament have been
treated in stone, with such common and incongruous materials
as flint pebbles, as in the Norfolk and Suffolk late Gothic churches ;
and could contrast in the early English Gotbic tracery, the outlines
and foliage of our English cathedrals, with the greater freedom and
flow of similar work in France, there would be more vigour and
expansiveness in his work when he came to produce form for
himself, and had to rely on his own powers.

The advantage throughout life of art travel to both designer
and producer cannot, in my opinion, be overestimated. The
magnificent collections of objects of art of all kinds in the
splendid on the Continent, both technical and general,
could not fail to stimulate and educate a man to development,
and to work, and to warm whatever genius and energy he may be
possessed of. I think localities ought to be rated for the
¥urposes of museums, and assisted by grants in money and kind
rom South Kensington. :

I have been very careful to ask the opinion of each silk centre
as to the advisability or not of contemporary type specimens
collections, such as I have mentioned in the chapter on Coventry
on page xlv. :

KFrom all, with but one exception, I have received the invariable
" reply that it would be most desirable to see annually what the
Continental silk centres were doing, both with regard to quality
of goods, colouring, design, and prices. The only exception was
from the Secretary of the Chamber of Commerce at Macclesfield,
who was formerly, and has recently again become Secretary to
the Weavers’ Union. His answer was that he did not think such
collections advisable, and he said,  They might be pleasing to a
* few of the devotees of art, but I have the greatest doubts as
* to their practical value to the trade of the town.”

TEOENICAL INSTRUCTION AT CREFELD.

At Crefeld the new technical schools and have been
erected at the joint cost of the State and of the town ; the former
paying 55,000 marks (2,750L), and the latter 30,000 marks,

1,5001). )
¢ In the month of May I went to Crefeld to see the new technical
school, commonly called the weaving school, and to obtain some
more accurate and general information than my previous visits to
this town had afforded me.

114249,
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The school is now in full working order, and the museum is
being proceeded with, and in course of arrangement. It promises
to contain one of the most interesting collections of textiles in
Europe.

There is one very large room completely filled with looms, one
would say of all kinds and of all countries. There are many
students at work in various parts of the room. Fabrics are being
woven in cotton, silk, wool, linen, jute, and other materials and
miztures of these, both plain and patterned. Nothing appeare to
be wanting for teaching and training youthful hands in the art
of weaving, I did hear a criticism out of doors, that, notwith-
standing the large variety of looms that had been got together,
there was still 2 want in this school at present, in that it did not
contain such efficient weaving appliances as those to be found in
several parts of France and Switzerland, where the economies of
weaving are at the highest point, and the efficiency of fissage at
its fullest development. If this is-eo, it only shows that some-
thing more is wanted than the ordinary rudiments 'of weaving,
and that nothing short of the most economical training in loom
products will be sufficient in these days of international com-
petition.

It is scarcely in my province to say anything more with regard
to weaving, and I will pass on to what I understand better,
namely, that which relates to the dyeing and finishing of fabrics.
I make no apology for venturing upon a short abstract of the
prospectus of the dyeing and finishing part of this establishment.®
The teaching of this department refers to dyeing, bleaching,
printing, and finishing ; dyeing and printing both in the skein and
in the piece. There is also a laboratory attached to the dyehouse
in which all tinctorial and weighting sabstances are examined as
well as the materials for finishing. Both hand-printing and
machine-printing form part of the programme. Dr. Lange and
his assistant are regularly lecturing on organic and inorganic
chemistry in their applications to dyeing and printing,

The dyeing inatructor, or, as he is called, Farbermeister, is
Mr. Lewitzky, whose acquaintance I had the pleasure of making.
He told me that his instruction covsisted in everything relative
to dyeing, and, what I particularly wanted to ascertain, and am
glad to be able to report upon, that the weighting of silks formed
a definite part of the instruction given, and that, wheress in the
case of ordinary tinctorial teaching small samples, such as skeins,
are used, in the teaching of weighting silk, not less than a pound
of silk is taken for each experiment with the various tannin and
metallic pubstances at this establishment.

This ig, 1 believe, the first attempt on record to teach, with the
authority of the State and at an important silk centre, the imparting
to the silk fibre of adventitious matter, increasing at once its bulk
and its weight, and this I think gives me ample justification in saying

* Prospect der mit der Koniglick ‘Webeseh band, Farberei- und
Apprewrschule zu Crefeld  Crefeld, Buchdruckerei yon Kramer & Baom,
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what I have said, in-other parts of this report, as to the economies
in the production of silk fabrics, althongh, I repeat, I am no
advocate for either weighting silk for its own sake, or for any
other object than that of securing cheapness, and obtaining as a
result & material which will wear aslong as it is intended or desired
to wear.

There ara two terms in the year, the fees for which are, for a
Crefelder 100 marks (51.) per tefm, for Germans outside Crefeld,
150 marks (77 10s.) per term, for a foreigner 250 marke (127, 10s.)
per term, This seems a heavy tax on the parents of foreign
students, nevertheless I found a fair proportion of foreigners there,
chiefly English. The students have to pay something in addition
for the use of the more costly metallic and glass apparatus and
chemicals, amounting to about 30 marks (17 10s.) extra.

The laboratory is open daily from eight in the morning until
twelve, and from two until six in the afternoon, but is closed on
Saturday afternoons.

On leaving the institution each student receives a certificate.

The title of the institution is * Koniglichen Webe-, Firberei-
and Appreturschule.” The director, a most intelligent and ener-
getic gentleman, is Mr. Emil Lembcke.

T give o' few additional details from the syllabus of instruction,
which may prove of interest :—

Mineralogy, electricity and magnetism, mechanics, optics,
analysis both qualitative and quantitative, are faught as well as
a wide range of chemical re-actions, The teaching of spinning
includes the proving of the twist, proving by burning, proving by
oil, and destructive proof’; the strength of the fibre, the tension of
fibres, The examination of all kinds of tinctorial matter, organic
and inorganic, is proceeded with as well as the examination and
estimation of tannin in astringent vegetable matters, and the study
of the nature and use of mordants. .

Practical instructions are also given in the dyehouse and in the
finishing house, by the chemical professor and the dyeing in-
structor conjointly. This a great advantage, and a new ides,
and constitutes a sensible combination of theory and practice.

In the finishing department, or, as it is termed, Appreturschule,
instraction is given with regard to albumen, starch, dextrine,
Eums, and all substances used in the softening or stiffening and

nishing of cloth fabrics, and those used in printing.

Prominence is given to the exumination and thorough analysis
of water—another most important item for the would-be dyer
or printer.

The clauses relating to the instruction in the dyehouse and the
Appreturschule are so very suggestive and so very important,
MP\;::H a8 new, that I feel Hmd Egtter give them in geir el;oﬁrety,
relating a3 they do to the different fibres, vegetable, animal, and
insect, used in textile work :—

Practical Lessons in Dycing and Finishing.
(Dyeing Master and Dr. Lange.)
f2
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Lectures on Finishing Machines and Metlods,
(One hour weekly, by the finishing master, Hohlbaum.)

The course of instruction in cotton cloth consists of singeing,
shearing, cleaning, washing, bleaching, wringing, drying, dyeing,
printing, starching, stretching, mangling, calendering, damping,
smoothing, gauffring, production of “ Moire” effect, measuring,
folding, pressing.

Linen cloth.—Instructions in washing, bleaching, wringing,
drying, dyeing, printing, starching, stretching, calendering,
folding, measuring, pressing.

Net cloth ( Streickgarngewebe).—Roughening, washing, fulling,
dyeing, stretching, drying, napping, shearing, beating, dressing,
spongeing, brushing, pressing, shrinking, friezing.

Carded cotton cloth (Kaemmgarngewebe)—Folding, shearing,
craping, sfeaming, boiling, singeing, dyeing, washing, sulphuring,
blueing, etiffening, mangling, calendering, smoothing, brightening,
drying, lustring, measuring, folding, pressing.

Half woollen cloth.—White cloths for dyeing and sulphuring,
alpaccas, mottles, satins, serge, cords, chinés, greys, &c.

Silk cloth.—Stretching, gumming, drying, cylindering, water-
ing, gauffring, craping.

Prominence is given to the proper teaching of the use of
machinery and apparatus. The importance of this to the would-
be finisher cannot be over-rated. There is a good eollection of
the different kinds of finishing machinery.

One part of the instruction consista of the testing of receipts
for dyeing, printing, and finishing, The advantage of this is
obvious in enabling the student, after he has left the school, to
appraise the value of any receipt which he may have presented tu
his notice, either by the numerous dyeing, printing, and finishing
journals which now prevail on the Continent and in England, or
from any other eource.

.

The weaving of Crefeld, and the vil.lagiee in the large surround-
ing neighbourhood, is done by piece-wor

The hand-loom weavers of satin earn 15s. to 18s. per week.

The weavers of velvet, both hand-loom and power-loom, earn
from 20s, to 24s. per week, ’

The power-loom velvet costs about 23d. per metre (39:37
inches) less than the hand-loom velvet, bnt the quality is not so

I was informed by an experienced manufacturer of band-loom
satins, that at present only low class sating can be produced on
power-looms, and that they are chiefly made in Switzerland, but he
thinks that in two or three years such improvements will be
effected in power-looms, as to enable them to supersede hand-
loom weaving. This will produce a great change in the silk
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industry of the Rhine Provirces, if my informant’s prophecy
should prove true. )

What an opening does not this suggest for the revival of
the silk trade in England by power, for no nation can surpass
the English in 11 of ‘machi I do not say that it is
a consummation devoutly io be wished, for I do not think it
will bring relief to any class. The cheapened production will
be just as liable to the rage of competition as hand-loom work
is at present, and in the long run nobody will be better off. The
tendency of the movement, unfortunately, is to lessen the excel-
lence of production and deprive it of that care which consists
of vigilance of eye and cleverness of hand.

In the village nearest to Crefeld there are about 6,000 hand-
looms, allin cottages. The weavers, who live with the fields close
by, are engaged in agricultural work when trade is slack, with
gardening as an amusement. What a forcible argument is this
against our mistaken policy of Huddling our srtizans in hand-
loom factories and closely crowded streets.

The most effectual means of checking the large silk imports
into this country, and of restoring our silk industry, would be for
manufacturers to see to the more skilful making, dyeing, and
finishing of goods. I feel sure there would be then no need of
importing fustian cutting as now, to oecupy our empty silk
factories.

A large proportion of Swiss and German goods go to the
United States of America, and although most of them are made
with cotton backs, they have to pay the usual silk duty of 50 per
cent.

COMPILATION OF STATISTICS OF THE SILK INDUSTRY,

It seems to me that a fitting close to this report may well be
made in the form of an appengix, showing some of the statistics
from the continental silk centres, from which will be seen the
gigantic nature of their trade. I have only taken those of France
and Crefeld, though it would not have been at all difficult to
have obtained the Swiss and Italian details. Their appearance
in this place may serve to show, by contrast, how little has been
done in this direction in England. It is with the greatest
difficulty I have been able to obtain even the most superficial
details connected with the history of each silk centre. In
Macclesfield especially, with a Chamber of Commerce, composed
chiefly of gentlemen connected with the silk trade, there does not
seem ever to have been any care taken to compile the details of
the outcome of their industry. Whatever may have been the
cause of this, whether intention or negligence, I think it is a
deplorable mistake. If anyone will peruse the “ Essai sur le
« Commerce de la Soie en France, par Albert Rondot, Lyon,
¢ 1883,” and the annual * Jahres Bericht der Handels-Kammer
« zu Crefeld,” published by the Chamber of Commerce of that
enterprising town, he will see the most minute attention paid tv
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the publication of every statistical detail connected with their
industries, We may well infer that it must be of the highest
importance to the collective industry of any place that statistical
records of the annual progress should not be neglected. I fear
the position of our silk centres is, and has been this, that caring
nothing for the collective welfare of the silk industry, they have
illustrated the moral of Zsop’s fable of the unbound bundle of
sticks. Whatever may be the force and keenness of local com-
petition, if the health of the whole body is not attended to, it is
certain that the interests of the individual members of it must
suffer.




BratEMENT showing the Quaxtity and VALUE of SiK, Raw, JuPorTED into the Unrren Kivepou from the under-mentioned Countries, in each

APPENDIX I

SILK, RAW.

of the Years 1874 to 1883, inclusive.

FPRANCE, IraLy. CHIFA. Jarax. Brroisk INDIA. | OTRER CoUnrarzs, TOTAL
Taan Quantity. I Volue. |Quantity. Value. Quantity. | Valwe. |Quantity.| Value. jQuantity.| Value., |Quantity, Vn.lu_e. Quantity. | Value.
8% . z,zli‘g",z'gs g.mﬁw ;‘:o‘ao zfm z.ala'a.m;u mefm g\‘)‘.’a!és 1-f.4u sg‘s‘.’fia mfm sslv'b.a&so aafm s.mli?a?il m«fm
1878 -| 326,107 877,755 4,04 52805 | 8454057 | 2409310 | 251,207 | 190550 | 275363 | 203708 | 136429 | 149,887 | 4487837 | 8443723
| e -] 2700 267,022 24,552 32041 | 4984800 | 4735452 | 438,053 | 432934 [ 1s0282 | 190,021 | 176,884 | 182871 | 6018027 | 5770341
1877 .-} 6052 002,004 38 86 | 8177002 | 3134577 | 448841 | 473695 | 139,386 | 120,646 | 108,804 | NIR087 | 44LE0L | 445B048
w78 -| o748 275,508 20,571 24,005 | 8314081 | 280312 | 348443 | SI81I8 | 140,831 | 120,921 81,609 80,800 | 4170608 | 39,680,117
¥ - 205863 304071 80,813 39220 | 3143160 | 2672076 | 240406 | 207560 | 185777 | 100699 | 41,594 61,500 | 3886422 | 8,384,008
10 -] BL301 410 36,048 46,100 | 5165035 | 2,003,850 | 240,826 | 3804208 | 105,000 81,038 | 44,078 55,702 | 8,675,040 | 3,180,658
1381 - 003268 57,004 40,048 40571 | 2325540 | 1,031,818 | 201,060 { 251,025 | 08,654 45505 | 123948 | 150208 | 2904380 | 5466051
w82 - | 267,508 235,275 19,732 23,438 | 2,526,095 035,938 | 338779 | 287387 | 44549 36,361.F 179,706 | 173,665 | 3377110 | 2792089
*1883 - - [ Not yot disti Not yet ished| 2268417 | 1768448 | 821,914 | 200,073 | 104,634 7,000 | 801167 | 474202 | 3,184,182 | 2,879,783

*XHLSOANT MAI§

® The figures for this year have been taken from tho Montbly Accounts relating to Trade and Navigation of the United Kingdom.,

Commercial Department, Board of Trade,
Aril 19th, 1884,
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Bratemenr showing the Quanriry and VaLue of Stk Kxups, or Husks of Sik nnd Wasre Inrostep into the Unitep Kinevom from the

APPENDIX J.—continued.
SILK KNUBS OR HUSKS OF SILK.

under-mentioned Countries in each of the Years from 1874 to 1883, inclusive.

i

Poance, Iravy. CmINa. Jaran. BrrzisE INDIA. OrmoeR COUNTRIES. TOTAL. !
Tans Quantity. { Volue. [ Quantity.] Value. | Quantity. [ Value. | Quantity.| Value. |Quantity.,| Value. | Quantity.[ Valus. | Quantity. Value.
Cwia, 2 Cwia. 2 Owta. 2 Cwta. 8 Owta. e Cota, £ Cwis, F
187 10,808 188,818 18 220 11,358 140,663 1,887 17,478 7588 77,880 8,080 04,580 385,141 456,283
1818 11,904 189,418 bg 818 18134 142,007 L] 8,360 6184 62,404 3,008 43,804 33,787 415,085
8 . 0,388 180914 138 3,781 12417 169,538 889 881 somr 4,208 2,000 40,690 20,663 405,081
wr . a4 98010 © 901 10,038 134088 470 8,080 4004 84725 2309 81373 24,258 837,158
1878 - 4,032 90,340 Not distinguished. 18,087 180,088 290 7,180 4378 #4313 4,580 53,148 32,887 302,508
1870 - 0,407 183,527 ) 58 80,803 £33,207 1478 18318 8,487 20,165 2,950 . 43,664 38,268 479.300
1880 - 14100 290,459 84 178 81,408 378,710 2577 31,054 3,088 30738 3,684 GATS0 55,002 7504568
ladl . 1849 309,750 08 19,898 23,104 345,274 1.688 19,873 2101 23,359 307 48,908 54119 757,798
B8 -] 10084 102,708 » 1,908 21,39 816,288 1498 15811 1,980 21,491 2189 41,001 2T 833,309
et o . . . i " y Not yot dist‘ingnhhed [ - U ) - - 01,784 806,912

* The figurcs for this year have boen Saken from the Monthiy Accounts relating to Trade and Navigation of the United Kingdom.
N

Commereial Department, Board of Trade,
19th April 1884,
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APPENDIX IL.—continued.

SILK THROWN.

BraTeMeNT ehowing the QuaNTITY and VALUE of 81k THROWN, DYED or ¥oT, InpoBTED into the Unrrep KiNepox from the under-mantmned
Countries, in each of the Years from 1874 to 1883 inclausive.

HoLraxp. Berarum. France. + Ormer CouNTRIES. ToTaL.
YEARS. T
Quaatity. Value. Quantity. Value. Quantity, Value. Quantity. Value. Quantity. Value,
1bs. £ 1bs. £ . Tos. £ . 1bs. 2 Ita, )
1874 - 13,494 9,741 98,021 185,360 8,086 3,750 114,601 148,851
1875 - 29,922 16,715 81,170 ‘81,639 4,018 4,380 110,010 102,734
1876 , - Not distinguished. 15,324 15,962 144,660 177,245 « 4,056 6,086 164,040 199,208
1877 - l ] 101,357 96,2&5 18,060 12,270 114,417 108,508
1878 - L 82,033 41,566 © 8,006 8,070 40,089 49,636
1879 - 89,818 63,514 45,304 51,310 2,119 2,561 116,741 ; 119,885
Not distinguished.
1880 - 7,026 6,486 192,932 242,481 8,609 38,444 208,567 252,861
1881’7 = 81,899 28,951 95,018 107,218 4,924 4,798 181,838 140,957
1882 - 10,920 9,668 279,462 897,691 3,825 8,894 294,207 851,258
*1888 .- - ‘- - - - Not yet distivguished - - - - .291,837‘ 803,014

* The figures for this year have been token from the Monthly Accounts relating to Trade and Navigation of the United Kingdom.
CommeroinllDEEartment, Board of Trade,

April 1884
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APPENDIX

Starement showing the VaLuB of 81k MaNvractunes of all Kinns
Countries, from which Exronrep in

— | 1874, | 1875, ' 1478,
SILKE MANUFACTURES:— £ 2 2
Or CounTRIES 0UT OF EUROPE: °
Prom China - - . - . 83,603 0,735 138,084
»  British India - - - - 143,787 136,208 116,518
» Other Countries - - - 10,003 10,259 5,064
Total - - - 237,508 246,200 260,381

ﬁ CoUNTRIES IN EUROPE:
Broadstuffe, Silk and Satin:

From Holland - - - . 31,108 51,750 492380
3N I A
'rance - - - - )
» Other Countries - =« 215 e
Total - - - 6,323,403 TUR,NG 8,099,376
Veolvet, Plain or Figured :
From Holland - - - - 77,991 105018 348,000
w Belgium - - - - 880,074 206,968 A4,004
» Prance - . - - 52014 00,805 73,704
» Other Countries - - 2,784 2,618 1,030
Total - - - 1,012,868 1,084,404 827,008
Ribbons, Silk and Satin:
Prom Holland - - - - 24,880 2,115 80994
» Belgium -~ - - - 219,814 230,201 T9%,620
» Prance - - .~ - , 1747424 1,478,102
» Other Countrics - - - 2,048 2,549 1,506

Total - - - 2,076,744 1,989,419 1,718,061

Ribbons, Other Kinds :
¥rom France - . - - 222,185 44,112
v Bel - e .. 200156 w5 2,127
Other Countries - . 16,158 10,366
Total - - - 430,479 154,567 75,685
Plush for making Hats :
Prance - - - . 10197 20,006 B1A%S
Qther Countries - - toLan 1,724 109
Total - - . 11,518 21,800 8,57

MASUPACYCRES OF S8ILK OE OoF BILK NTXED
WITH OTHER MATERIALS UNEEUMERATED :

From Germany - - - - 13924 13,668 18172
» Holland - - - . 37306 2143 211,54
I 2= P - NPT 1 < ) I

rance - - - - 745, z ]
% Other Countries . - N 3308 5475 1261
Total - - - 1,877,989 1,007.028 1,853,748

® The Sgures for this year have been taken from the Monthly Aceounve
Commercial ent, Board of Trade,
il 19tk, 1884,
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LurortED into the Uniren Kwapow, distinguishing the principal
each of the Years from 1874 to 1883.

877 1878, 1879 1880, 1881, 1682, 1888,
2 2 2 e 2 e ]
Ek Soan| dngiuded in
gy | ssers | estass 140614 202492 |} “factures | Siik Manu-
80,737 63,669 95920 88,817 60,016 Unenu- .,
3,613 5,245 8371 10,421 6,008 |J merated.”
220,168 224,787 830,744 239,852 108,451 - -
1807870 | 2202060 | 1,080,888 625,538 168,760 226,800 | Not Distingd.
us,sslﬁ ws%: 80,504 & ‘183,%2 Not Diuc‘isg‘s‘. Not Io)ég%g". l\'ot‘. %t(;:agd.
4,889, 5| 524,927 2 X
i 3 B 71 200 20 5,002 3,967 1712194
6701177 | 7333441 | 6,604,980 6,123,704 5,757,305 4,805,810 5,978,268
Included
veas1 | 881740 | 944820 1,737,081 1475994 1,100,050 with
35,268 14,308 2004 |Not Distings.| Not Distings, Not Distings|{ “Broad-
12476 12,604 7,008 7,824 M " studfs of Silk
20 60 200 115 3,708 8382 | Lond Satin.”
ssha7s | 40875 | 954850 1,748,430 1479190 | 1109841 -
\
NotDistin?,] 407,209 | 283,540 278,359 119871 125100 | Not Distingd,
101,710 53704 19,378 13,876 8,187 1,154,584 "
1812147 | 10077s8 | 1787088 1,688,581 793978 467,316 410279
8478 1451 330 726 514 1,265,674
1,617,935 | 2,260,188 | 1,009,361 1,981,148 922,761 1,747,623 1,685,958
15,388 14428 8,79 51,731 - — Not Disting?.
1,983 |[Not Distind,Not Distin.| Not Disting®.| Not Disting4,| Not Distingd.| Not Distingd.
651 659 627 043 " " N
18,407 18,080 69,208 52,874 204 13,908 118,968
040 067 25,287 21 . "
s - 087 5,207 a0 11w Nil,
20,316 41,469 4108 BATT 21,820 - -
9,203 8,767 B, 8,280 8,060 { Notl Diatingd,
1204738 | ees08s | e30ssy 730,348 267,608 820,151 Not yet
i |0 a0 | R | WmS | |
X ¥ ) . 1,965,164 i
X 1318 815 2,000 ﬁlw o
3341328 | a482318 | %.608072 3,186,808 2378876 3,407,991 2,738,767

relating to Trade and

of the United Eingd
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APPENDIX I~continued.

Iurortd of Sk into ENeLaND from 1854 to 1883 inclusive.

. Knubs or . 8ilk
Year. Raw Silk. H.t;ndks“tr)af’ f:k Thrown Silk, Manufactares.
Ibs. ewt. Ibs. £

1854 - - 7,535,407 19,480 1,021,832 2,365,415
1855 - - 6,618,862 13,106 929,896 2,217,107
1856 - - 783,672 17,993 858,015 2,669,172
1857 - - 12,077,931 20,680 640,936 2,077,618
1858 - - 6,277,576 16,765 858,269 2,187,061
1859 - - 9,920,891 20,808 827,462 2,763,879
1860 - - 9,178,647 17,435 224,335 8,348,761
1861 - - 8,710,681 29,627 124,574 5,006,029
1862 - - 10,372,123 28,142 62,227 6,618,501
1863 - - 9,221,145 81,940 59,383 6,639,155
1864 - - 5,655,401 24,876 78,160 7,620,432
1865 - - 7,732,450 83,432 60,130 8,496,825
1866 - - 5,453,864 25,417 66,850 9,434,936
1867 - - 5,849,648 23,081 196,188 9,004,613
1868 - - 7,036,177 30,550 826,574 10,950,784
1869 - - 5,573,366 29,198 209,509 11,908,814

1870 - - 6,307,575 31,360 283,728 15,244,919 °
1871 - - 8,258,335 88,984 177,386 8,397,938
1872 - - 7,802,083 83,866 . 63,001 9,429,121
1878 - - 6,445,213 31,815 108,794 10,065,378
1874 - - 5,911,831 85,141 114,601 11,979,459
1875 - 4,487,837 83,787 - 110,010 12,264,532
1876 - - 6,016,927 29,663 164,040 11,815,740
877 - - 4,441,891 24,289 114,417 12,860,988
1878 - - 4,170,606 82,887 40,039 12,755,988
1879 - - 3,886,422 38,268 116,741 12,841,918
1880 - - 3,673,949 55,002 203,567 13,324,935
1881 - - 2,904,580 54,119 131,826 11,727,397
1882 - - 3,377,119 43,277 294,207 11,174,573
1883 - 3,178,593 62,064 292,433 10,523,920

‘With regard to the column headed * Silk Manufactures,” factured

silks are imported chiefly from countries on the Coutinent of Europe,
those imported from other countries having from 1854 to 1850 an average
value of 242,4491. per year.
The manufactured silks from the Continent of Europe are classified in

the Beturns of the Board of Trade thus :—

Broad Stuffs: Silk and Satin.

Broad Stuffs: Velvet.

Ribbons: Silk and Satin.

Ribbons: Other kinds.

Plush, for making bats. .

Manufactares of Silk, or of Silk mixed with other Materials,

unenum




APPENDIX I.—continued.

BILK INDUSTRY.

aer

XCcH

StaTeMENT showing the Quantrry and VaLue of Siux Knuss, ov Husks, and
‘Waste Suk ExeorteD from the Unirep Kinepom to the under-
mentioned Countries during each of the years from 1874 to 1883

inclusive.
BELOIUM. Faaxce. OTERR downmns. TOTAL.
YEARS.
Quantity.! Value. [Quantity. Value. lentity.l Value. Q,un.ntity.\ Value.
1
Cwia. £ Cwis. r'] Cwta. £ Cwis. 2

1874 167 38,500 2,108 83,465 L8 12,807 4078 40,802
1876 Not distingnished, 788 8,588 1,018 9,005 1,779 15,604
. 1878 " 3,005 48,500 1,208 10,75 4210 54,204
1877 » 3,480 43,913 8,070 2,014 7450 86,827
1878 653 8,220 5,308 68,181 2,083 17,695 8,012 92,108
1870 330 7753 2,094 34,878 1,608 19.567 5,029 o197
1880 Not distinguished. 8,885 94,740 908 8,069 9,241 | 102800
1881 9 8434 | 80028 | 1,04 8,404 4526 | ehse
1888 voe | 1s0es [ aner | sres | wo [ aem | esa | 7ises
1883* I | Not diltilllguishod. I | 5233 47,543

to. The figures for this year arc extracted from the Monthiy Trade Accounts, and are mbject
Tevision,

Commercial Dep&rhmen-t, Board of Trade,

13th May 1884,




APPENDIX I.~continued.

SraTEMENY showing the Quantrries and VALUE of RAw SiLk exporTeD from the Unirep Kinepox to the under-mentioned Countries,
during each of the years from 1874 to 1883 inolusive.

. GERMANY, Horvann, Brretva, TPRANCE. 8rary. UNITED STATES. |OTHER Cov"mm.! ToTAL.
- Quantity,[ Value, Quantity) Y¥alue. Qmmti'-y:t Valuc. {Quantity.] Value. |[Quantity Value. |Quantity,) Value. [Quantity.| Value. [Quantity| Value,
Lbx, L Lba, 2 T.bs, £ Lbs, £ T.hs. £ Lbs. & Lbn. £ Lbs. £
1874 47,553 88,083 840,048 | 217,008 | 136,759 | 105,011 | 1,800,071 | 2,250,110 | 117463 | 9G.027 210,004 | 217548 | 71,780 40,200 | 2,741,842 | 2,002,700
1878 80,808 22,019 180,040 | 138,047 | 173,024 | 123,498 | 1,822,089 | 1,327,674 | 1139060 | 75,380 146,339 | 120,787 | 83,011 40,081 | 2,851,417 | 1,801,201
1818 18497 13,88 108,430 84312 | 118088 | 105,306 | 2,538,785 | 2,333,681 | 101,018 | 73,850 144459 | 145,835 | 40,018 20,308 | 3,004,795 | 2,801,240
pti g 14160 11,180 88,006 81,185 | 100,508 85,008 { 1,200,403 | 1,002,882 OL781 | 04,740 108,016 { 103,98 | 75,078 “.227‘ 1,852,935 | 1,456,238
1878 #4830 33,303 0,087 4,128 oL 04,523 | 1,390,011 | 1,123,821 69,305 | 42,007 13L,613 | 114,601 | 83,107 44721 | 1,841,505 | 1,455,808
1870 24,088 1,481 18,523 12301 | 65,007 47,054 | 1,008,308 | S4nld8 40,787 | 24018 100,017 86,518 | 87,92 30,080 | 1,375,608 | 1,068,001 4
1880 2388 18,188 80 820 34,408 465 | 781,305 | 60L3%4 97,650 | 2,586 52812 43,538 | 40,287 27,781 047,185 | 741,507
1881 10701 15,008 2408 1,800 90,300 TR601 { GO3,114 | 831,08 31,088 | 24407 89,820 00,165 | 24,950 15,152 2039687 | TI6,2T1
188 b AT .00 13,088 12106 { 104002 81705 | 003,336 | 573,856 25,018 | 16,400 0,588 7,508 | 81,500 19,819 0NBITS | 740,274
1883 ) Not distinguished. 24182 | 412,000

- x
* The figures for this year are extracted frowm tho Monthiy Trade Accounts, and are subject to revision.
.

Commercial Department, Board of Trade,

Moy 13th, 1584

10X
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APPENDIX I.—continued.

.
BrateuesT showing the Varue of SiLk MANUPACTURES of all kinds (FomeieN and CoroNiaL PRopuce) EXPORTED  from the UNITED

Kinepod, in each of the years from 1874 to 1884 inclusive, distinguishing the principal Countries to which exported. T .
—_ ' 1874 I 1875, | 1876, I 1877 1878 ' 1879, | 1880, 1881 1882 l 1883.%
— -
SILK MANUFACTURES :— 2 2 z e 2 2 8 s 2 | £
Oy COUNTRIES OUT OF EUROFR: N -
. . d " Included with BSilk
To all Countries . - . . 35,325 54,433 60,408 30,547 89,650 41,048 64,127 24,085 Monufactures un-
enumerated.
OF CounTRIES 1IN EUROPE: -
Broadstuffs, 8ilk or Satin : .
To Belghm ~ » - - 7,963 10,434 15,803 8,165 5,363 Not, distinguished.
» France - . - 186357 38,460 61,050 63,180 59,871 80,238 85,785 Y 54,076 | Not distng,
w Austrin, - - - - 6950 7,004 18,121 18967 16,178 17,551 30,248 37,120 47,559 —_y
» Other Countries -« - - 15,508 18,657 18,860 18,156 15,651 21,738 2,498 87,738 54,272 —
Total . - - | 105778 12,504 108448 101,468 97,021 119,520 110,484 121,858 156,507 161,050
Veloet, Plain or Pigured: . ’ : '
To all Countries - - - 1,887 12,184 12,512 5,164 5288 . 18,607 10,728 18,859 17,517 —_
Ribhons, 8ilk or Satin :
‘0 all Countries - - 5,087 5,632 6,179 6,801 11,435 4,484 6,302 7207 13,823
Riblons af other Kinds: ) } 10431
To all Countries - - - 1,898 1476 1,285 1,464 &9 1,878 900 134 885
Plush, uted for making Hals : : Incjuded with Silk
To alt Countries - - - -— - 2,926 899 078 2,787 7,883 5,596 { Manufactures . un-
N enumeraved,
MANUYACTURES OF SILK OR o¥ SILK MIXED . !
WITH OTHBR TERIALS, VFHUI'!BBATBD: t E ’
To France - .. - - T4 181,925 79,379 41275 82,823 33,840 83,521 44130 70,208 -
» United States of America - - . 18,068 £7.574 21,545 16,827 22,677 1« 14,661 ~ 8,047 10,100 8,677 |Not distngd |
» British Indis  ~ - - - 18,787 |Not distngd| 9,185 Not distinguished. 4567 ¥ 10,5603 #4491 -
» Other Countries . - - 12141 28,638 1,102 1685 | 11438 ) 18515 22,504 60,609 —
Total - - < 1en708 | 1emasy | 1susm | 7ater | 98 | osus | emeswo | oLows | 1shes | s
* The figures for this year are oxbracted trom the Monthly Trade Accounts, and are subjeot to revision,

Commercial Department, Bou';l of Trade,

* - 18th May 1884,

+ British Indis aud Burmah,

"XALSAANT MTIS

AdX



xCvi ROYAL COMMISSION ON TECHNICAL INSTRUOTION :

APPENDIX 1—eontinued..

Sizx and Sz Goops Exrortep-from the st'm; Rivepou during
<"+ _the Years 1854 te 1883 inclusive.

-

" T - 2 v
. -
. 4 %1"“1‘? o:(' - Thrown 8k, | Silk Manufacturos. .
Years. | Raw §ilk. Lusks of =
- Silk and Porei o
: . : orcign nd ok Poreigm and
L - - Wame Brivdh. | TGl | Britiehe | TChCTal,
NG . -
1bs. cwts, £ L 1.7 A . & Y 4
1 T 852 524,417 #1.226.564 410,50
1855 2,185,555 1,0i0 441,751 2.2 - L08%4698 8664016
1856 1,458,5¢ 502 203,309 | o 242,706 1,758,857 ) - 420.01
1887 1,706,625 93 1,082,605 238,599 1,407,324 370414
1858 2,314,519 29 5 364,680 o 200453
50 2,152,327 1,506 790,950 By297 1,502,152 BH,OM}
180 3,153,09: 826,107 ‘
1861 4,006.992 9 - 82750 o 1305562 242320
1862 5,205,861 4, 1,006,458 137,095 1 267,500
1 8652919 1,087 811,45 216,908 1,471,261 2604774
1864 8,922,130, 844 864,407 834, 1,400,160 134,73
~1865 8,187,202 1,212 767,058 806,701 404,381 160,536
1868 965,088 1 o210 | & 7 1318068 811,454
1867 1,902,014 6%5 b ks “ 16,128 AA518 | a  BUBBUS
1868 ,205 1,076 229,128 q,ossoao 7,72
3,049,151 7252 % |~ 1,150,057 30,014 ,110,118 187,570
1870 X 167 1154384 9,771 1450307 166,297 *
269,975 5322 1,280812 41,1507 205386
1872 3,218,057 8,527 184,605 stiro {7 2190809 BB
- 187 7t 2,833 667,545 0,908 1,578,800 224,003
W4 | . 274184 4,078 1032643 | © 21860 2,101,419 341,673
1875 |, 2351,817 1,779 880, 87,924 1734519 S28 428
1876 3,064,725 4,210 1,080,078 80,202 1,794,565 8054
1877 1,652,035 7450 8704909 17.910 1,705,153 220,130
1878 1.841.505 8012 865,266 #0470 1,022,053 222,153
1879 1,375,608 5,029 €94,735 24,451, 1,647.209 245405
1880 047,165 9,241 683, 7,559 2,030,659 20023
1881 903,997 4,528 1,00%,272 55681 2,504,730 1528
1882 915,773 6,941 825572 o828l 2,602 215 —
1883 524,182 b8 705,825 5,506 2,426,209 -
x

+
‘With regard to the column giving thé of foreign and "colonial
silk manufactures, the average total vm silk mainufactures, the
gmduce of countries out of Europe, exported during the years 1854 to
863, was 233,3911. per annum, whilst during the years 1864 to 1881 it was
45,740l per annum. The exports of silk factures, the produce of
countries out of Europe, have steadily decreased from 292,442l in 1854.
to 24,085 in 1881. The decrease in 1864 was unusnally great, the value of
these exports being 134,410l in 1863, and 80,360l in 1864. From the
years 1854 to 1863 the values of the exports of silk manufactures, the
produce of countries out of Europe, were more than balf the total exports .
of foreign and colonial silk manufactures, whilst during the years 1864 to
1881 the exports of foreign silk manufactures, the produce of countries in
Europe, composed more than balf the total exports of foreign and colonial
silk manitfactures.
The values of the exports of both British and foreign and colonial silk
2 also include the exports of manufactured silks, of which
spun silk forms the whole or part, and also manufactures of silk mixed

with otjler.mnwnals.




SILK INDUSTRY.

+ APPENDIX II. -

xevil

The folIbwm statistics, which mll fnrther prnve.bhe Immense devel?)p-

ment of the si
Bericht
The tatal !

L1881,
% 1881—was 39,300 bon* and ;n

trade on the Confinept, are extrncted from the ‘JaJwea
der audeh Ezmm;r ) Crefeld Iur

1880, 40,930 | tons, - . e - .
The sllks"cnndmoned mﬂxefeld ix 1881 }nd'1880 were e s fo’llows =
. ETTTTTY - + TT
e e, ~ Al 1880. . N
- R 3 [ - - "%
. V. h - 4 P H
* * *Quantities” Quuntities *
L - Lbs. per Ceut. for Lbs.  + per Cent. fur
Py : - * leach Country.| # each Countr.

-~ -

VS : -
Lvmﬁartly, silk - - 788,220 65 642,771 67
Piedmont ,, - 120,601 10 97,477 10

-Fremoch » - - 8,9% 1 a 5973 1
China PO 174,435 14+ 82,588 9
Japan e - k3 45315 % 4, 4 45,141 5
Beogal , - - 46,409 4 59,954 | 6
Syrian » -4, sL7s8 2 19,285 2
Kaw . - - 5,555 — ns -
. Various I A 4,527 —_ 1,7008 —_ .
- Total - - 1,210,748 100 954,996 100
w &

Stare of the Cixﬁm VeLver and Sk TRabe.

The trade with Germuny increased duving 1881 moret.lmn 200,000,
It was 1,550,300L, in the year 1872,

The trade with En

gland, which wasa in the yeara 1878 and 1879 mue

than a third of the total amount done, has diminished more than 150,0001.
Crefeld pays a duty on cotton yarns of 39s.

chiefly imported
im

Foant,

per 220 lbs. These are
from Manchester. There is po duty on the silk

rted. .
«The silk trade of Crefeld of eatins, failles

cravat gilks, damasks, ambrella mllm, butbon silks, velvets, velvet ribbons
satin nbbons, faille nbbons

Most velvet finishers are ulso velvet cutters. The number of work-
. people employed in Crefeld in finishing and catting is about 650.

A.—AveraGE Numsrr of Loous occuPIED.

»

* e — | 1879, l 1880. | 1881,
'Velvets and velvet elothl - - 16,546 17,464 15716
Velvet ribbons - 250 242 240
Failles, sating, and othet stnﬂh tlnn

velvets 15,845 15,196 16,125
Ribboas other t.lmn velva nbbons - 88 106 |« 45

i e,

~ % Urefeld, 1552 Druck vén Krainer and Banm.



Xevili ROYAL COMMISSION ON TECHNICAL INSTRUCTION:

B.—The Auovm of the Tm: with each of the followin ioouunms,
or the total of the Crefeld ma.nufnct.ures ol
:
)
. —_— 7. . 1879, 18807 1881,
- - ’ - a2
M B »
. “ o2 .4 2
German_y - - 2 .~ L, L170,670 1,191,585 ,} 1,419,897
Austria - - .. - cou22 52,811 | * 52,961
England - - - = -] 1,251,218 | 1,186,581 |_ 1,048,046
France - < - - - 82,217 195,301 [+ 240,022
Other Xuropean Countries S - 143,895 141,771 178,821
Couontries not Earopean - - 710,102 " 956,087 K 887.180'
. Total - T-| smesee | aazsoas .’ 3,628,428
. } .
T i [ . *
s U.~Raw MafERIAL USED. Tk
. 1 “1879, 1880. l w881,
IR i - . A
» hd " X
iy : Lba, Lbs. Lbs, -
Thrown silk - - L - 806,315 786,638, 949,414
Schappe - - - - 888,234 468,392 474,221
Cotton - - -7 -] Lneez7oz | 1,811,796 | 2,068,080
- - -
Ed . - T hd -
A hd D.—WacEs PaID. i )
T T
RS 1879, , 1880, | 1881
- —y-
] e M
Weaving - - - - 767 089 | ° 828,796 769,453
Winding - - - 39,215 ' 84,158 99,463
‘Warping - - 36,322 42,574
Dyeing - - - - ‘ 199 |52 | 197,005 228,982
Finishicg - - - - 91,583 94,260 108,159

Nore.—The above tables only mclude work done for the Crefeld mﬂnn!ucmren,

and not that done for themselves.

Srare of the CeereLp VeLver and Sox Dyeaovses,

—_— | 1879, ’ 1880, ' 1881,
A.—Avemge oumber of workpeople | |
employed in Crefeld in the dyeing of
silk, schappe, and cotton - 1,330 1,406 1,539
B—Quam:tyolnvmxzrnldy«l'— .
1. For Crefeld manufacturers : Lbs, Lbs. Lbs.
a. Slk - - - 797,192 865,895 944,952
:. Schappe - - - 400,004 463,474 521,560
. Cotton - - - 1,892,037 1 0,120
2. For other Countries : ’ Gt b
a. Silk - - - 428,128 500,541 637,331
L Bchappe - . . 238,090 247,500 | , 232,760
e. Cotton - . - 297,327 404,628 | . 424,685
To je o
. i £ £ .. %L
C.—~Amount of wages paid - - 62,535 66,318 4 . 70,819




SILE INDUSTEY. xcix

Sr1E8 coNprTIONED in the Conditioning Houses of the following

. -« Towns.
The Quantities for 1881
o % LY Q Total o Total were composed as follows.
- uantities iti S .
. Names of Places. conditioned |.conditioned

in 1881, in 1880: R ; Thrown

.. - . | Raw Silke. P

. Lbs. Lbs. ©  Lbs. Lbs.

* Ancona - . - 33,792 83,484 83,792 —
Aubenas - - - 472,618 458,470 220,422 252,095
'Avignon - - 844,262 848,486 64,471 279,791
Bosle - - - 889,317 574,829 60,194 [», 829,122
Bergamo , B - 475,677 808,778 838,129, 137,548
Breseia - - - 40,341 88,000 38,119 9,922
Como - - -1 401,085 826,788 e7.714 | * 18,321
Crefeld - - -] 1,210,745 955,000 " |- 5,555 1,205,190
Elberfeld - . 586,758 « | . 414,038 — 536,753

. St. Etienne - -] 1,418,086 | 1,278,928 145,417 |, 1,267,668
Florence . - - 800,913 227,455 294,969 | 5944
= ~Leeco - - - 407,671 324,698 117,878 289,801,
Lendon - - - 156,948 119,248 64,211 92,736
Lyons -~ - -| 8517522 | 7,208,909 { 8,391,152 | 5,126,369
Milan - -7 .| 8068396 6,265,138 | 8,787,388 | 4,276,008
Marseilles - - 295,924 — 295,224 —

» Nimes - .- 14,762 28,269 10,472 4,290

" Privas - & . 99,198 100,029 54,414 44,788
Turin - - .| 1,810,969 1,506,084 659,402 1,151,497
Udine - - - 125,477 82,808 95,579 29,898
Vienna - - 288,735 228,054 21,920 266,805
Zurich - - | nrarest 1,974,303 85,228 1,662,027

Total - - | 27,645,588 | 22,175,979 9,871,718 | 17,778,868

APPENDIX IIL

——

Statistics of the Sink TeApE of FrANCE extracted from the ¢ Essai
’ % gpur le Commerce de la Soie en France” par Monsieur Alhert

Rondot.*
With some notes by myself.
CoumEerciar DisposaLs of Raw Srx in 1881. -

‘Wesatern Europe. Liba,
France - . . . - 1,650,000

Corsica and Algeris - - - - 6,1
Ttaly - - - - - 6,528,000
Austrion Hungary - - - - 324,632
Spain and Portugal - - - - 184,800
8,638,614

. S Lyou, Imprimerio Pitrat Ainé, 4, Rue Gentil, 1883,
Iy -
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. The Levant. . Lbs.
Tarkey : 'gnmlwv o . - 158400
+ Salonica, Volo - - -

:: Adrianople - - -} 264,000
Syria - - - T . - 365,200
Greeco - - - - - 28,600
Persia and Georgi - - - - 550,000

v T 1306200

Extreme East. Lbs.
China: Exports from Shanghai - - 6204000
» ' Canton - - 2272,600
J Bsan: Exports from Yokohama - 2,640,000
India : Exports from Calcutta - - 840,400
11,957,000

Total in the whole world - - 22,0}1,81{

It is seen that the country which is the greatest Eroducer in the world
is China; after China comes Italy, then Japan, sud France ranka fourth.
Of the total commereial disposals :
China fornishes - -

- 38'53 per cent.
Italy forpishes - - - 2965,
Japan fornishes - - - 12-00 ”
France furnishes - - -~ 752 ”
The Levant furnishes - - 621 ”
India farnishes - - - 382 .
The other countries furnish - 2°27 P

Thus there are annually abont 22 millions of pounds’ weight of silk
which are disposable for fabrics in the manufactaring conntries of Enrope
and America. The production ia really much greater, as the Asintic peoples,
who are great consumers of silk, preserve for their own wants s con-
siderable part of their prodaction.

France absorbs upwards of 8,600,000 1bs. Germany comes next. The
manufactaring of Crefeld alone consumed, in 1881, 1,430,000 Ibs. of silk,
that is' to ray, 946,000 1bs. of silk properly go called, and 484,000 1bs. of

happe. Recurning to the ta given by the Chamber of Commerce
of Crefeld, always replete with facts and very exact, it is found that from
946,000 lbs. in 1877 the ption has ted to 1,430,000 lbs. in
1881, with an increase of fifty-two per cent. for the schappe. This Ero—
gression is remarkable, I am not able to give the statistics for the wholo
of Germany, but it must not be forgotten that besides Crefeld there are
the important silk centres at Elberfcld, Barmen, and Miilbeim, besides
silk mavnfactores carried on at Berlin, Langenberg, Viersen, &c.

After Germany must be mentioned Switzerland and the United States.

The United States received, in 1882, 2,800 balea of silk from Europe
and 19,100 bales of silk from China and Japan.

Switzerland consnmes about 2,640,000 lbe.

1taly consumes about 1,100,000 1bs.




SILK INDUSTRY. ci

TurowN Spks conditioned in France, GERMANY, SWITZERLAND, AUSTRIA,
Irary and Ev6cLAND during eaeh'Year from 1879 to 1881,

*

‘Weight of Silk in 1bs.

Years,

France. | Germany. S‘ﬁﬁr' Aastria, Italy. England.

o
1870 4,448,400 | 1,038,400 | 1,218,800 288,200 — -
1873 5,847,600 | 1,243,000 | 1,353,000 228,800 | 5,390,000 239,800
1876 9,850,600 | 1,507,000 | 2,178,000 224,400 | 6,740,800 167,200
1881 8,088,800 | 1,742,400 | 2,545,400 266,200 | 6,219,400 92,400

It must_be observed that the total amount of thrown silk conditioned in
Germony is much less than the amount of silk which is there appropriated
to manufacturing; for the greatest part of this silk is conditioned in Italy.
Tho same applies to Austria.

It is in the United States that the ption has i d with the
greatest rapidity. hd

-ImrorTATION Of Sn‘; to the UNrTED SraTES.

Years, ’ Quantities. Value.
. Bales. Dollars. £
1878 11,293 . 5,626,299 1,160,434
1882 21,889 ‘ 14,040,808 2,895,917
i

The following table shows the production of cocoons in France in 1881
for each Department :——

Lbs.

Gard - - - - 5,118,113
Ardeche - - - - 4,579,848
Dréme - - - - 8,583,033
‘Vanoluse . . - 3,477,599
Var - - - - 998,355

Mouths of the Rhone . - 768,
sdre - - - - 694,564
Hérault - - - 855,689
Lower Alps - - - 250,252
Lozére - - - - 160,573
Maritime Alps - - - 81,980
Eastern Pyrenecs - - 68,131
Other Departments - - 231,184
Total - - 20,362,179

Before the epidemic this production was, on the aversge; more tlmn
5,000,000 1be. of cocoons; it fell, in 1876, down to 5,280,000 lbs., and it
B&wmed in 1881 @s bas just been seen, slmoat 20,500,000 Ibs,
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Tora1 PropuctioN of Raw Snk in Fraxce.
.

Years. Lbs.
1875 - - - 1,608,200
1876 - - - 341,000

T 1877 - - - 1,918,400
1878 - - - 1,337,600
1879 - - - 825,000
1880 - - - 1,156,640
1881 - - - - 1,650,000

IuronraTION into France in 1881.

—— Quantities, Values,
Lbs, £
Cocoons - - - - - 4,314,200 980,720
Raw Silks - M - - 9,781,200 8,180,640
Thrown Silks - - - - 2,204,400 2,208,560
Total Silk Waste of kinds - - S| 10,841,600 3,153,920

The total smount of 10,841,600 1bs. of silk waste is worthy of attention.
The use of waste has increased much in late years owing to the great
demand for low-priced fabrics. The follcwinq little table is, in this
respect, very significant, and illostrates forcibly the sure and gradual
expansion of the spun ailk industry.

ImrorTaTION into FrANCE Of Su‘xs'_wkurz for the Manufacture

of Spun Silk.
Lbs.
1876 and 1877 (on the average) - - 5,096,000
188 - - - - - 7073000
187 - - - . - 7979400
1880 . - - - 9,000,200
1881 - . . - 110841600
1882 - - - - .10643600

Propuctior in Frawce of Sux Texrires,
It is estimated that in 1874,i:n17‘mnce the production of tissus de soie

. étoffes, rubams, tulles, p derie, &ec., d to about 28,000,0001.

‘or the year 1881 the production of the Liyons manu , accordix:z
to the estimations of the Chambre Syndicale des fabricants de soieries
ZLyon, amovnted to 15,968,8001.

The following are the different brauch ludes :—

this prod
Plain silks, inclnsive of those made of spun sirk in blacks and eolours :—
Failles, Taffetas, Batins, Velvets in blacke and colours, Serges, Foulards
i or dyed, Moires antiques, Furniture gilks, Armures for dress silks,

., 6,424,000L .
Figured pilka consisting of Damasks, Armures, Drogneta, Lampas,
elvets, Taffetas, Gros de Tours, Cravat silks,

Satins, Moires antiques,
&ec., 1,040,0001.
Mixed goods, silk and cotton, silk and wool, &c.:—Sating, Velvets,
Plushes, Popling, Armures, Carriage and farniture silks, Serges, Failles,
Doublures, Tavate, Bhawla, Fichus, Umbrella fabrics, &c., 6,250,0001,

Silk stuffs mixed with gold or silver; salso cotion and silk stuffs mixed
with gold and silver, 400,000,
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Crépes in blacks and colours, 392,0000."

Gauzes and Grenaldines, 472,000

Talles, plain, patterned or embroidered, 240,0007.

Lace, Guipures, Lamas, 120,8001. .
Or tal silk for churches, npholstery and military silks, 200,0000.
Upholstery silks mixed with wool, cotton or pearls, 460,000,

Total, 15,968,8001,

Monsieur Atbert Rondot is not able to give the value of the manu.
factures which. are spread over the rest of the country. (M. Natalis
Rondot says there is not generally sufficient importance assigned to the
other manufactures; to those of Calais and of Saint-Pierre-lés-Calais; of
Paris, of Nimes, of Tours, of Avignon, of Roubaix; to those of the Depart-
ments of Aisne, of the North, of Oise, of Somme, of Gard, and of Heranlt):
In his report of 1882 to the Commission des Valours, M. N. Rondot hag

given three estimations which ought to be signalized ; he has
the production of iulles, of , and of passementerie of gilk at
8,000,0002,
8
Tulles do Saint-Pierre-12a-Oalais et de Liyon - 8,280,000
Passementerie de soie - - - - 2,800,000
Rubans de soie pure ou mélangée - - 1,920,000
£8,000,000

Livons Six Marker.
The present high importance of the Lyons silk market is not very old.

Until about 1862 it was secondary to the London market, which was the
sole international silk market and the only emporium of silks from Asia.

ExrorraTIONS Of SiLKS from CHNA (from Shanghai).

Periods of Pive Years.
" Destinations. From From From From
N . *1862-3 1867-8 1872-3 1877-8
to to to to

18688-7. 1871-2. 1876-7. 1881-2,

‘Bales. | Bales. | Bales, | Bales.

England - - e _— 81,696 82,875 19,204
Continent (France, Italy, Swit. } _ 9,381 26,452 34,768

serland) - - -

America - - o= - 1,389 4,683 7,446
Various - - - - — 649 1,877 3,808
Totals - - 35,647 42,965 65,886 65,218

* The year is reckoned from June 1at to May 81;%
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Feriode of Five Years.

Destinations. From From From From
1862-8 1867-8 1872-8 1877-8
to 10 ~to to

1866-7. 1871-2, 1876-7. 1881-2.

Bales.” Bales. Bales, Bales,

England - 8,311 7,382 7,032 5,433

-

C‘m‘;r‘,"_;':l') (France, I“‘y' i } 3,612 5,051 7157 | 10423
America - - - - 91 402 141 4,437
Varinus - - - - 5,477 137 745 457
Totals - - 17,481 12,972 15,075 20,750

Before the creation of the French service almost the whole of the silks
from the extreme East, which were used in France, were sent there from
England. At present the greater part is semt there directly. The
following are the figures in support of this statement :

TuporTaTION into FRANCE of BAW BiLks, of TaRows Sivks, and of
‘WasTE SiLks.

Commerce général,

1860, £
From England - - - 6,218,560
¥rom Egypt - - 2
From British Indm - . —
From China and Japan . . 3,680
1880. £
F¥rom England - . . 394,840
From Egypt. - - - 394,720
From Bnitish India - - - 273400
From Chins - - . 4785880
From Japan - - - 1,082,560
InrorraTION Of SILES from CHiNa and Jarax to Marscilles and to Iondon,
from 1872-3 to 1880-1.
Peninsular and Com; ie des
Oriental G ;. y pognie Cet Totals,
: ]
London. | Marscilles.| London i'umeiua London. | Marseilles
" Bales. | Bales. | Dales. | Bales | Balen Bales.
“1872-3 16,028 4,551 10,723 18,654 26,761 23,205
18734 12,779 6,962 8,390 18,382 21,169 25,364
1874-5 16,910 11,801 10,380 29,165 27,290 40,966
1875-6 18,942 11,591 14,731 34,137 33,673 45,728
1876-7 11,205 9,850 18434 42,063 29,639 51,913
1877-8 29,446 9,635 15,288 83,780 35,734 43,365
1878-9 16,171 8,580 12,906 42,588 29,077 51,163
1879-80 15,906 6,302 9,825 42,523 25,781 48,825
1880-1 14,536 6,589 12,267 48,988 26, 55,577




EILE INDUSTRY, - cv

APPENDIX IV,

Stk ‘Mummuus ™ Swrrmnub.

The periods feom 1850 to 1860, and from 1860 to 1870, were specially
favonrable to the prosperity of the silk indusiry in Switzerland, demsnd
being steady for the articles produced, and there being no special necessity
for Swiss manufacturers to introduce new features into their industrial
activity. - .- Lo

Exptgrbs to the United States were naturally affected by.the outbreak of
civil war in 1861, but this was not productive of appreciably injurious
Tesults, insemuch ‘as the free trade es taken by England in 1860,
and the similar action of France in 1864, opened important European
outlels for Swiss goods. With the restoration of peace in America, the
transatlantio relations of Swiss manuf: ers again b active, and
the years 1866 to 1872 have been recently described by a Bwiss authori

a8 dstlaying *‘an unbroken chain of conjunctures favourable.to the mltg
trade.” *,

The tendency of public taste in American and English markets to
prefer the heavy tissues called failles, to the lighter and moro brilliant
taffetas makes, began to act unfavourably on the Swiss manufacturin
industry after the year 1872. This branch of the trade having consideres
the change of fashion only temporary, refrained at first from carrying out
the needful alteration of looms. When the ity of ench a e
was no longer a matter of doubt, and Switzerland produced the class of

ocds in question, fashion had already begun to take up other articles.
E‘he’ important development of the satin trade, which took place towards
the year 1880, bas resulted in about one-third of the hand-looms in
Switzerland being devoted to that class of tisemes. The fancy articles
made on Jacquard looms, which have within the last few years taken np
such an important position in the silk trade, have not been produced in
quantities of any importance by Swiss manufacturers,

In bringing forward the above facts, and other details of interest
affecting the subject referred to, the Oentral Blatt fiir Textil Industrie calls
attention to a projeot for introducing into Switzeriand the manufacture of
velvets. It is stated that the alteration of looms would not be very expen-
sive, while the favour enjoyed by the article gives the proposal a fair

} of ite realisation being & cial

APPENDIX V.

SiLxk SuPPLY ASSOCIATION OF ENGLAXND.

It wounld not be right in this Report to omit mention of the praise-
worthy efforta of this Association, which was established in 1869, and had
for it8 chief object *‘ to stimulate the production of silk in every country
where the mulberry tree is capable of giving food to silkworms,” and
also “ to offer practical sugg and encourag t to producers of
silk for improving the quality, for sscm‘mE better classification, and for
ensuring greater care in the reeling of silk.”

It had for its President Thomas Dickins, Esq., J.P. The head office
of the Association was in London, but Branch A iati were fc d
at Macolesfield and Coventry. )

The President states in a pamphlet connected with the Association,
entitled *‘ Guide to Sericulture,” that he feels now justified in recom-
mending the growth of silk in this kingd The objecti as to
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climate and labour, he thinks, are easily disposed of, & temperato and
cool climate indeed producing the best silk. He refers to the resuits
obtained by Captain G. Mason on a large practical scale, and says that
they demonstrate that, under proper management, the disease which has
been 8o disastrous elsewhere to silk culture is not likely to be trouble-
some here, and that the yield of trees and cocoons and the quality of
the silk are fully up to the continental standard.

There is still a difficulty to which Mr. Dickins does not refer, and this
lies in the fact that the mulberry tree does not always come into leaf at
the same time that the silkworm eggs are hatched.

I do not think there is any hope whatever of successful cultivation of
silkworms in England, but onr Australisan colonies, at the Paris
Exhibition of 1878, showed that they had the requisite climatic conditions
for producinilsilk of the highest gusality, the only difficulty being the
scarcity and high price of female labour.
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TECHNICAL INSTRUCTION IN
IRELAND.

BY

Prof. W. K. SULLIVAN, D.Se., Ph.D.,
Queen’s College, Cork.

OUTLINE OF A SCHEME OF TECHNICAL EDUCATION
FOR IRELAND.

In the following sketch of an organized scheme of Technical
Education for Ireland, I must confine myself to general sugges-
tions, without attempting to give detzils, not only because to de
otherwise would occupy: too much space, but because in any such
scheme the details must depend very much upon varying
conditions which can only be deterrnined when the scheme is
about to be carried out, ‘

I shall consider the subject under four heads: 1. Art,
2. Science ; 8. Agriculture ; and 4. Trades. Instruction under
each of those heads may be carried on: a. in schools merely ;
b. in schools with illustrations in the workshops ; and c. in the
workshop, In the first case the teaching is entirely theoretical,
in the last entirely practical. No scheme of technical education
would be complete which did not take eognizance of the indus-
trial training of the poor.

Each head necessarily includes the teaching of both sexes.

I. Art EDUCATION.

1. Drawing in Primary Schools—There already exists in a
foew Irish towns the nucleus of technical educstion, as regards
Art, in the shape of an Art School, and the elementary drawing

] of the national schools. The art schools are, however,
few in number, and require reorganization, more aid, end
enlargement of scope, and the art el of the national school
are comparatively barren of results, notwithstanding the laudable
efforts of Mr. Vere Foster to provide cheap drawing - books.
Simple outline drawing of common objects is of as much
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importance to the artizan in many cases as writing, and should
consequently be made an obligatory subject in town schools, or,
at all events, should be placed on a level with writing as regards
results payments. Nor should it be neglected, even in rural
schools, for it has a high value as an agent of mental training.

One of the masters in every model school should be a
certificated teacher of drawing. In any town with several
national schools, having an aggregate number of pupils learning
to write, of 250 or more, there should be provided a certificated
teacher of drawing, who should give drawing lessons in each
school at certain fixed times. In rural schools drawing should
be encouraged by the payment of good results fees.

The drawing in primary schools should in all cases be
restricted, so far as the payment of results fees is concerned, to
outline drawing from the flat, and of common objects from the
round. Assistance might be afforded by a supply of eopies,
models, &e. for the schools, and of inexpensive drawing materials
for the pupils. The latter would be one of the best methods of
encouraging boys and girls to learn to draw.

Art Schools.—The employment of a visiting art master for
he primary schools of & town wonld afford the opportunity of
establishing an art school there. The town should organize a
local committee under the Science and Art Department, who
should provide a drawing-room and appliances, arrange to light
and heat it, and to keep it clean. The committee should also pro-
vide a suitable place properly fitted up for a small art museurn,
towards the furnishing of which the Department should make a -
contribution of ohjects, and a small money grant. Donations and
loans of pictures and other objects of art should be contributed by
persons interested in art education in the neighbourhood, and
the committee should purchuse from time to time objects not
otherwise obtainable. In forming such a collection, and in the
general working of ‘the school, actual or possible industries in
the loeality, into which design entered, should be specially
Eept in view.. The formation of small art museums on this
principle would be one of the easiest and most effective ways
that could be adopted for promoting technical-education.

The pupils’ fees, and the results fees earned from the Depart.-
ment, should go in whole or in part to the teacher. His salary
as visiting teacher of primary schools, together with such fees
should, I think, offer sufficient inducément to a good man to
settle in a town where it would now be impossible to establish
an art school.  The fixed salary is therefore the essential element
of this part of the scheme.

County Schools—Towns having a population of 20,000 or
upwards should aim at having art schools of a higher class,
supported out of the rates, under the Public Libraries’ Acts.
Such schools shou'd be provided with a good series of casts and
models, a emall art library, and a snitable place for the exhibition
of loan collections and the works of the pupils of the school. As
in the smaller schools, every effort shonld be made to keep these
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schools in touch with the local industries in the way I shail
point out afterwards. Liberal donations of objects and money
should be made to establish art museums, and building grants
and loans at the lowest rate of interest possible should be made to
induce towns to form such collections, which are more neces-
sary in Ireland then elsewhere, owing to the absence of -fine
buildings, pictures in churches, or any means to excite a feeling
of art in the young.

Provincial Academies~Finally, there should be in the chief
city or cities of each province still larger art schools or
academies, having provision for not only a large collection of
casts, but also a permanent collection of pictures and other objects
of art. Here, too, in forming the art collection, regard should
be paid to existing local industries or possible local industries as
well as in the teaching, without, however, losing sight of the
higher fuunctions which such schools should perform. In such
schools a sufficient salary should be provided to induce an artist
of werit to connect himself with the school. Travelling scholar-
ships should also be established to enable the best pupil or pupils
of the year to visit the great art centres during at least two
years, In view of the great importance of such art schools, #
liberal building grant should be made to enable towns placing
themselves under taxation for art and science schools to erect

- suiiuble buildings and to form permanent art collections. And
loans should be made at the lowest possible rates for the same
purposes. Considering the general condition of most Irish towns,
and the absence of wealthy citizens able vr-Willing to found art
schools, or to furnish art museums, it is absolutely necessary to
treat Ireland in an exceptional way, otherwise there seems no
hope of such schools being founded in the majority of Irish towns.
Cork is the only previncial city which is making real exertions
to provide itself with an art school suitable to its importance.
It is now erecting science and art schools, which, when com-
pleted, will cost between 18,0001 and 20,0007, and will have
provision for a large collection of casts, a permanent pictuiat
gallery and art collections, and an art library. In no way
could public aid be given to promote, not merelv technical
education, but general culture also, with Letter effect fur the
present and the future, than by a liberal grant to the school forr
the purchase of examples of art, and of assistance to found some
travelling scholarships for artizans,

I wish to note here that modelling should be taught in alf
art schools of whatever grade they may be. If the masters of
the smaller schools be not fully competent to teach it, the diffi-
culty might be met by employing a good teacher of modelling in
ihe provincial school, who might periodically visit the smaller
schools and teach a class specially prepared to: profit by his
teaching. - This system of visiting teachers might be adopted in
many other cases also; eg, for wood carving, lace making, orna-
mental leather work, &e.
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JI. SciENCE EDUCATION.

Science Teaching in Primary Schools.—The teaching of the
elements of physical science should be specially encouraged in all
primary schools, provided it be done without injury to the
ordinary essential school work. In forming science classes in
primary schools the following rules should be strictly adhered to :
1. To limit the range of subjects so as to avoid converting the
system into a mere agency for earning fees. 2. To specially
encourage an exact knowledge of the fundamental sciences; for
instance, no result fees should be paid for passes in such subjects
as experimental physics, unless the pupil bad already shown a
sufficient proficiency in mathematics, and so on. In this way a
pupil would be led to follow a regular course of study. 3. Regard
should always be paid to the special circumstances of the locality.
Thus, in agricultural districts, elementary mechanics, land sar-
veying, heat and steam, meteorology, chemistry, the biological
sciences and geology, would be the most useful subjects to
encourage. Muthematics, except as the essential basis of all
accurate physical science, and so far as may be necessary to
understand mechanics, surveying, and heat, would in general be

“of much less importance than to artizans in towns, In manu-
facturing towns, on the other band, special encouragement should
be given to mathematical sciences, Results fees alone would not
be sufficient to pay for the teaching of such subjects in any of the
Irisk towns. They would not do so in Cork, except under special
circumstances. As in the case of elementary art schools one or
more visiting science teachers should be appointed in every town
of a certain size, who would form classes in the various schools in
those branches of science not included in ordinary school educa-

- tion. These classes should not be confined to mational schools,
but might be formed in denominational or even private schools,
if desired by the managers of those schools. The same rule
should apply to art classes,

Encouragement should be given towards forming collections

“of diagrams, models, instruments, and collections of raw materials,
and specimens illustrative of the processes of manufactures. In
carrying out this suggestion the greatest care should be taken
that the articles should not be useless toys, as is very generally
the case, and that the specimens should be correctly labelled.

Science Schools—The employment of visiting science teachera
for the primary schools of a town would supply the most impor-
tant part of & special science school. A town desirous of having
a science school should form a local committee, which wmight be
the same as that for the art school if ome existed—indeed a
single committee for both purposes would be the better arran,
ment in all cases. The committee should provide accomm:
tion for the classes; this should include a laboratory mexpen-
sively fitted up, and a small museum of typical specimens, a
collection of raw materials, and one of real physical instruments
for demonstration. Aid might be given to the committee to
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provide the necessary plant. Small, well selected, and. well
arranged collections of this kind, and the similar collections of
art examples are, I cannot repeat too often, the most essential
parts of any real system of technical education. - Looking at the
peculiar “circumstances of Ireland, they would be of more im-
portance there thau anywhere else. The existing industries of
the town and neighbourhood, and the possible industries should
always be steadily kept in view, and the art and science collec-
tions should be arranged in connection with each other. The
science and the art schools should work in harmony, and should
afford mutual aid, especially in those scientific courses which have
direct bearing on art.

As the science teachers would have moderate salaries as
visiting teachers of elementary schools, they would not be too
dependent on numbers in order to earn results fees, and conse-
quently could afford to give really sound teaching to their pupils.
Special encouragement should be given fo such subjects as pur-
and mixed mathematics. And classes should be formed in cone
nection with any branch of trade, of sufficient importance in the
distriet, to supply pupils for a special class. The course of instrue-
tion for such a class should bear entirely on their trade. Each
trade might be taken up in succession, and if the ordinary’
teachers of the school were not competenst to supply the special
instruction required in any particular trade, someone might be
specially invited to give it.

Polytechnic Schools—Without a cullege for the teaching of
the higher branches of science, and which, for coavenience, I
shall call & Polytechnic school, no system of technical education
would be complete. It is the centre of life of the whole system,
for it is there the science teachers of the secondary schools
would be educated. It is chiefly to such higher schools that
the saecess of the systems of technical education established in
various European countries is due. Four institutions fortunately
exist already in the country, which, with moderate development,
would supply all that is required to complete a system of tech-
nical education for Ireland, namely, the Royal College of Science
in Dublin, and the three Queen’s Colleges. ’

The Royal College of Science—This institution was, in fact,
specially founded as a technical school, and possesses everything
required to constitute a first class Polytechnic school; labo-
ratories, apparatus, and teaching appliances of every kind; an
admirable library of scientific and technological books; the
nucleus of agood technological museum, or rather it had at one
time such a eollection, but the value and importance of such a
museum not having been sufficiently understood, the space
occupied by it has been encroached upon_to make room for
laboratories, and nothing has been done to develope and keep it
up to the level which such an essential factor in technical
egumtion should attain.

The peo;ilae of Dublin, who have been crying out for technical
education. lately, do not scem to know that they have had ir
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their midst for the last 20 years one of the most complete
Polytechnic schools in Europe. If it has not done so much good
as it might have done it is the fault of the people of Dublin.
Had they tuken the interest in this admirable institution
that they ought to have taken, its excellent technological
collections would now be among the very best in Europe.
If it has shortcomings, and wants development and modifica-
tions, which it does, it is the fault of the people of Dublin, who
could have had everything done that was requisite if they had
taken an intelligent interest in the work and bestirred themselves
in the matter.

The chief extension the school requires is a staff of assistant
professors, or science teachers, to carry out, under the direction
of the professors, a department of evening teaching for artizans.
The staff of professors might also be increased by one or even two
additional ones. If these changes were made, Dublin would
possess a Polytechnic school of the first class, if only the people
for whom it was founded recognised the fact and availed them-
selves of its advantages.

The Queen’s Colleges—Each of these colleges has already a
successful engineering department, which might at very small cost
be expanded into a fully organised Polytechnic school for the
province in which it is situated. The additions necessary to be
made to effect this object should be: 1. The foundation of two or
three additional chairs, according to the special industrial wants
of each provinee, 2. Assistant professors to some of the Chairs in
Belfast and Cork, who should assist the professors and conduct
the artizan classes under the direction of the professors. These
artizan classes might be carried on in the colleges, or where, as
in Cork, there may be a mwmicipal science school, they may be
conducted more conveniently in the science school. This arrange-
ment would have the advantage of keeping the higher education
in direct touch with the secondary schools, and, above ali, with
the industrial classes; 3. Enlaigement and improvement of
chemical and plysical laboratories; 4. Workshops; 5. Techno-
logical and model museum. A inoderate sum would effect these
improvements. “When completed, ireland would have as complete
a system of higher technical education as any country in Europe.
Phis enlargement of the scope of the Queen’s Colleges, which
would cost so little to effect, need not interfere in any way
whatever with the existing fanctions of the Colleges.

III.— AGRICULTUBAL EDUCATION.

Agricultural teaching should undoubtedly constitute one of
the most important parts of any system of technical education
devised for Ireland. In the first place, it is the main occupation
of the people, and no matter how handicrafts may hereafter be
developed, or whatever large manufacturing workshops may grow
up, it must, for obvious reasons, always be the main occupation of .
the people of Ireland. Itisanindustry which can derive irumense
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benefits from the application of science, and in its present condition
it stands in much need of all that theoretical and practical teaching
candofor it. It also presents this great advantage over all other
branches of industry that practical teaching may be carried out
to any extent without infringing on the real or supposed rights
of workmen, or competing unfairly with existing manufacturers,
So far from this being the case, every addition made to the skill .
and knowledge of the farmer, the agricultural lahourer, and the
dairymaid, is a benefit to the whole community. This, too, is a
favourable moment to establish a sounhd system of agricultural
education. The farmers have obtained a substantial interest
in their farms, and thorough security that the profits of know-
ledge, ekill, labour, and capital, applied by them to the land,
shell be theirs, On the other hand, unless they have the know-
ledge and skill they will only realise & small part of the fruit of
recent legislation. Again, they must see that unless they bestir
themselves and acquire the highest knowledge snd skill and
apply them with unremitting industry to their land, no legisla-
tion, however favourable, can enable them to withstand the
competition of North America, to which will be gradually added
that of two other continents.

Agricultural teaching im primary schools.— The present
system of agricultural teaching in rural national schools is good,
so far as it goes, but it is very imperfect, and cannot bear the
fruit it might otherwise yield for two reasons: 1. the teachers
are not themselves trained agriculturists; and, 2. because, as
regards agriculture, they are not in touch with the farmers,
These defects in the present system may be remedied by first
teaching the masters agriculture, and then supplementing the
book teaching of the schools by demonstrations to the senior
boys on neighbouring farms on Saturday afternoons, and after
school hours, when the days ave long, but above all by agricul-
tural conferences

Agricultural conferences—When a master is a thoroughly
trained agriculturist he should be encouraged to invite the
neighbouring farmers to conferences on Sunday afternoons, at
which the best methods of farming, the action of manures, the
selection of seeds, &c. should be discussed, and the latest infor-
maticn contained in the agricultural journals be read out. A
agricultural book club might also be established which should
subscribe to one or two farming journals which, when read by
the members, should be filed for reference at the school. The
Jjournal or journals so subscribed for should be furnished with a
strong cover for keeping the same clean while in eirculation, The
teacher should receive a small salary for bis labour in connection

«with those conferences. The master of a conference should in alt
cases be a trained teacher in agriculture, and bave a certificate-
that he pc the ry knowledge of the collateral
sciences of agriculture. One way of working such conferences,
which might be made to do incalculable good in the hackward

i 14249, - h
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districts, and which, among otherbenefits, might lead small farmers
to co-operate for getting machines, &c., would be the formation of
a local committee who would collect a small sum annusily for
the expenses of the club. A eontribution in aid, proportionate
to the amount collected, should then be made. The proportion
contributed from public funds should be very elastic, and the
local contribution would perhaps have to be dispensed with
altogether in some very poor districts.

Conferences of farmers' wives and daughters—Agricultural
instruction should not be confined to boys and men. National
schoolmistresses, or a fair proportion of them, should been en-
couraged to become trained in all the agricultural work which is
usually done by women, ¢.g., dairy management, the rearing of
calves, the rearing and fattening of poultry, cooking and general
domestic management. This kind of knowledge is not outside
the power of good literary teachers to acquire, and ought not to
interfere with their ordinary school work. One of the most
competent women, I have met, in this kind of work happens to
be also a successful teacher baving a first class certificate under
the National Board. Theoretical teaching might be carried on,
as now, in the school, but there should also be conferences of the
wives and daughters of the farmers under the management of a
committee of women. If a joint committee of farmers and their
wives could be formed to work both confereneces it would greatly
add to the success of the movement. Indeed, if the women
could be made to see the value of practical and scientific teaching,
and they could not fail to doso in the case of butter-making,
poultry-management, bee-keeping, &e., they would soon press
their husbands, sons, and brothers into the movement.

As it must take a long time before we can have a clasa of
schoolmasters and schoolmistresses eapable of teaching agriculture
and household economy, competent agriculturists, and dairy-
maids trained at the Cork Dairy School, or at that recently set
up at Glasnevin, might be sent round a district to hold & series of
conferences, If the managers of schools, who are almost all
clergymen, could be enlisted in such a movement, it would be
certain to succeed. The priests of Ireland could mot do a more
useful or patriotic work than this,

. Conference for duiry work and household management.—Ore
of the simplesi and most effective methods for working the
womens’ conferences would be'for the members of the womens’
commitiee, or where a joint committee is formed for the female
members, to place in turn their houses at the disposition of the
committee for the conference. The best mode of making butter

. §honld be illustrated in the dairy, and the cooking lessons given
Jin the kitchen, each member of the conference contributing
the materials of some simple dish, which shounld be cooked as an
illustration of the lesson, and upon which those assembled should
then lunch or dine. Every conference should be devoted to 8
different subject, buiter-making, cheese-making, calf-rearing,
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should be taken up in succession, but perhaps the cooking lesson
might be always a feature of the conference. The successive
. meetings would produce a healthy rivalry in cleanliness, and in
the arrangements of the dairies and kitchen, &ec., which would
soon work & revolution in the country. The payment of the
mistress of the conference should be provided in the same way
as that of the master. Whenever the school buildings admitted
of it, facilities might be afforded for exhibiting a collection of the
hest, simplest, and_cheapest dairy utensils and culinary apparatus.
Manufacturers would be willing to make such an exhibition at
their own risk, Conferences of this kind would bring home fo
farmers and their wives the value and necessity of agricultural
_ education, and would soon lead them to give their children the
advantage of 2 more complete training. ’

Agricultural Normal School.—The success of agrieultural
teaching in the primary schools of Ireland wholly depends on the
technical training of the masters and mistresses. That should be
given to them at Glasnevin Farm, which should be converted
into an agricultural normal school for the technical training of
the masters and mistresses of rural primary schools, The
teaching of the men and women should go on simultaneously,
separate residences being provided for them. There seems to be
no reason why these buildings should not be so arranged that
the sexes should be separated, and further, if the work could not

be otherwise carried on, provision could also be made for the -

different religions; the carrying out of the necessary arrange-
ments might” be entrusted to the respective religious bodies.
In this way the teachers in training in the Denominational
Training Colleges could get, in common with those in the
State oune, all the advantages of a great practical training
institution, without the least interference with their religious
views. It is needless to say that a practical training school
could not be provided for every religious denomination.

No literary instruction should be given in such an institution ;
the students attending it should be already prepared for ordinary
school work. But instruction should be given by competent
lecturers in all the branches of science bearing on agriculture.
The rest of their time should be devoted to practical work and
the studies connected therewith,

Secondary or Intermediate Agricultural Schools.—-A consider-
able number of such schools existed at one time in Ireland, but
after the expenditure of a large sum of money in the erection of
buildings, and in working them for a number of years, they were
given up, some of them too hastily, as it now appears. Only one
has escaped, the Munster Dairy and Agricultural School. The
chief causes of the failure of these schools were : 1, the state of the
land tenure; 2,they were centralised institutions having no local
connections, and consequently were not in touch with the farmers ;
8,the majority of the farmers did not understand the value of
scientific farming ; and 4, the buildings, cattle, and mnethods of

: h.2
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farming did not in general offer examples worthy of following.
If some of the suppressed schools still existed it might have been
worth retaining them in operation, now that the chances of
success are much greater. But it would not be wise to
resuscitate them. The time is not come for such schools, The
surviving one at Cork, which is worked under a local committee,
and which has done such good service as a dairy school,
should be enlarged and developed 8o as to test the want of such
schools and to serve as a model whenever the country shall have
learnt the value of them. Everything that can be donme
to improve this school and to make it successful, should be
done, and in the meantime, if the conference system be worked,
and the training of teachers actively proceeded with, the single
school at Cork will be enough to” test whether there exists a
want for schools of this type in Ireland, And this can be done
at & very small cost.

The Cork School should be made a complete school s0 as to serve
the threefold purpose: 1, for the education of young farmers in
theoretical and practical farming; 2, for the edueation of girls in
dairying, calf-rearing, the management of pouliry, bee-keeping,
cooking, and in all other kinds of womens’ farm work ; 3, as a
place for the practical instruction of those students of the
Polytechnic school of Queen’s College who intend to pursue
professions or trades connected with, or requiring a knowledge of,
farming, e.g., large farmers and graziers, engineers, veterinary
surgeons, seedsmen, agricultural implenent makers, and manure
manufacturers, These three functions are perfectly compatible
with each other, but more land would be required, and a
moderate increase of buildings, to enable the education of the
girls and boys to be simultaneously carried on. If the engineering
school of Queen’s College, Cork, were extended, as above Fro-
posed, into a Polytechnie echool, which should of course inclade
provision for teaching agriculture and veterinary science, the
scientific teaching of the Agricultural School would be provided
for by the assistant professors, as in the case of the Municipal
Science or Trade School. In this way close connection would
be established between the higlier teaching and the lower grades
of the trade and agricultural schuols. This connection should be
an essential feature of any scheme of technical education.

Higher agriculiural teaching would be provided for, as just
suggested, in the Polytechnic- school of the Queen’s College,
Cork, and should include, hesides the branches of science directly
bearing on agriculture—mechanics, experimental physics, chem-
istry, zoology, and botany, which form part of all higher technical
instruction—practical agriculture taught at the farm, and
veterinary medicine, which should econstitute a separate but

. essential departmens of the scheme. This scheme, if so framed,
would give Ireland one of the most compleie organisations in the
world for teaching agriculture.

Forestry and Reclumation Schools.- ~Thirty years ago 1 pro-
posed that instead of building expensive agricultural schools in
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distriets where agriculture was already comparatively advanced,

atches of waste land in the western counties, from Donegal to

erry, and in the central bog region, should be acquired, and
achools for teaching the best mode of reclaiming waste and bog’
lands and plantingshould be established on them. My ideawas that
the school buildings and farm offices should be of an inexpensive
and temporary character, and capable of being easily removed to a
new site so soon as the work of reclamation and planting of the
first site should have been completed. Had this project been
acted upon at the time, the Agricultural Department of the
National Board would not have so barren a record to show as it
now has. The projected migration and re-afforesting schemes,
which I sincerely trust will be soon in operation, would not lack
skilled Irishmen trained to execute the required work in such
mountain schools. Such schools are equally necessary now, and
would have much more chance of success. I hope, therefore, to
see one or two of them tried, either as part of a general scheme
of technical instruction, or as necessary adjuncts to any serious
attempts to reclaim Irish waste lands or to re-afforest Ireland on
& large scale.

IV. TEACHING OF TRADES IN' WORKSHOPS.

So long as we confine our technical teaching to the scientific
principles which underlie the processes of manufacture, and the
rules of art which apply to form, colour, and ornament, we do
not contravere the maxims of political economy. We may even
teach practical agriculture, because we only thereby increase the
supply of food, but do not practically compete with other agri-
culturists, But when we come to the teaching of handicrafts
the matter is beset with difficulties of many kinds.

We may consider this part of our subject under three heads : —

1. Experimental Workshops atlached to Schools.

The eslablishment of experimental workshops for the pur-
pose of bringing the designer and the workman into contact,
showing the first what is possible to be done in any given
material and by any particular mechanism, and showing the
workman the importance of art, in varying the produects of his
labour and enabling bim to compete successfully with his rivals,
can readily be attempted in connection with existing schools.
As, without such workshops, art schools must be barren of
results, I consider their establishment in connection® with art
and science schoels to be an essential factor in any scheme of
technical education for Ireland. As examples of the tradesin
which experimental , workshops might be established, if the
number of workmen in the locality snd other local conditions
justified the expenditure, I may mention the following :
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L. Weaving of figured stuffs; 2. Lace, &ec.; 3. Woud carving
and furniture; 4. Moulding in plaster; 5. Metal moulding;
6...Ornameutal - wrought-iron work; 7. Stamped paper and
leather work and bookbinding ;-8. Stamped and spun metallic
ware; 9. Wall papers and house decoration generally; 10, De-
coraled pottery and stained glass, and in fact any branch of
manufacture into which art largely enters, and in which good
work can’ only be executed by the artist-workman. There are
also many trades into which scientific processes largely enter,
and in which the principles of science could be best taught by
demonstrations during the actval processes, e.g., dyeing, colour
making, &e. In all such handicrafts and trades it is not only
perfectly legitimate -but absolutely indispensable to establish
experimental workshops in connection with art and science
schools, wherever the state and importance of a local industry
Jjustifies it, and where the workshopy require only moderate sized
buildings, and inexpensive plant and tools. It would not he
difficult to devise a simple building provided with a motor, such
a3 a gas engine, and a supply of water, and which could be
transformed into & succession of different workshops at a trifling
cost, according to the trade to be illustrated. Where such a
skeleton workshop is attached to an art school, or to a science
school, a special building grant might be made for it. The
special technical teachers should be supplied by the Science and
Art Department, or a grant might be made towards the puyment
of & competent foreman for each course of demonstrations under
the direction of the art and science masters. Results fees should
be paid for work done, and prizes awarded to the workmen, or
workwomen, as the case may be. The locality should find the
plant and tools, and pay for the necessary fittings and
materials,

11. Workshops for Teacking Trades not existing in a locality, or
Jor the Improvement of ewisting Trades not included in the
Joreguing category.

This is a very serious madtter, and eould only be tried under
exceptional circumstances, and -only as a temporary measure. I
believe that, in the present circumstances of Ireland, it would be
justifiable and useful to try the experiment of introducing a new
trade by educating the workmen or workwomen in the way in
which the same thing was done in Belgium, in 1847 and following
years, by the establishment of apprenticeship workshops (Ateliers
d’Apprentissage et de Perfectionnement). Such an experiment
should be made with great prudence and forethought, and by
persons thoroughly acquainted with the business to be under-
taken. The conditions under which such an experiment might
be tried, the extent to which it might be carried, and the mode
in which i6 could be worked, may be studied in the admirable
example of Belgium above referred to, foll details of which are
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given in the pamphlet quoted below.*  If public aid were to be
given for this - purpose, it should be as a special grant, and not
as part of a general system of technical education.

III. Workshops in Poor-Houses and Industrial Schools.

I have said above that no scheme of technical education could
be considered complete that did not include the training of the
destitute poor, and I accordingly intended to include this subject
in my scheme, but on second thought I think it properly lies
outside the present inquiry, and in any case it is so vast and
complicated, and involves so many considerations, that I think it
better to say nothing on the subject.

I will conclude with the following expression of opinion as to
the principle that should govern every scheme of technical
education :—All institutions, save reclamation and afforresting
schools should spring from the wants and wishes of the locality,
which should bear part of the burden of maintaining them, but
that, in the exceptional condition of Ireland, the State should
liberally help. That the management should always be in the
hands of local authorities, subject to careful and competent
government inspection, and rigid audit of expenditure.

* On the Industrial Training Institutions of Belgium, and on the possibility of

ganizing an analogous system in ion with the National Schools of Ireland
by Tristram Kennedy, M.P. and William K. Sullivan, Professor of Chemistry to
the Museum of Irish Industry, Dublin. Browne and Nolun, 1855.

The account of the Belgian system in this pamphlet first appeared in two articles
in the Journal of Industrial Progress, edited by Prof. W, K. Sullivan, Dublin,
1854,
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HAEFFELY, Mr. Rosert. Pages 1 to 10,

Has experience of calico-printing in England, France, and Germany, 1. Is
now employed as chemist. Superintends laboratory an ples print
P . Superi d can be learnt in a laboratory, sampling only
in practice, 7. The two dutics might be performed by different persons, but
sampler should be s chemi Alsacian calico-printers prod heaper and
better work than English. Few chemists are employed in English works,
while continental managers generally study chemistry at Mulhouse for 2 years,
the last half-year being devoted to the theory of calico-printing, =~ The
laboratory instruction there is confined to chemistry. Students do not enter
before 17, having had sn ordinary classical education, 8-23, The Muthouse
training is the best for calico-printers, but advance in chemistry has made the
2 years insufficient, 24-27. Knowledge of chemistry rather than of
designing is required by in England, as in France and Germany.
French desig have advantage of &ec. in Paris, open daily,
Sundays included; they also design for the Lyons silk industries, which
govern fashions in prints; many also are trained as apprentices in ateliers,
28-35, Englishmen have a8 much art ability as foreigners, but the education
of colourist chemists here has been neglected, English export trade requiring
brightness rather than delicacy of colour or beauty of design. Such education
is indispensable, as many Lancashire calico-printers now see, 36-41. The
Mulhouse Society has many schools where cheap tech:i]cnl injstruetion is given

an

in various branches of the calico busi d ) receive large
sums for travelling instruction and introductions to works, &c. on their
journeys, 42.  Except the insufficient dovel t of our colourist chemi

there is no reason why English calioo-prh‘:ting should not equal that of

Mulhouse, Most of the machines in continental works are English, 43-44,

The Société Industrielle of Mulhouse comprises Lmos'; of the Alsacian
oot v sabaer] 4 admini

an gers, who vol y some
educational legacies. Will furnish official records of the Society’s work,
if desired, or the President would give any inf i Similar ieti

exist at Rouen, Epinal, &c., 45-54. Was 2 years at Mulhouse laboratory,
and 3 years an apprentice in print works there, where he learnt sampling,
55-56. Mulhouse printers mostly buy their designs from the large and
numerous Paris ateliers, which supply both silk and calico-designs, although
there is a achool of design at Muihouse. This was not 5o 5 or 6 years ago,
and is attributable to 51: &c.- to which Parisian designers have
access. The Society is striving to hecome ind:fendent of Paris, but its
success is problemnatical, 57-65. The chances & similar movement in
Manchester would not be great. It should be commenced by a study of
general art, and forei(g: designers should be attracted, or the students
pprenticed to sach. Calico-designing cannot be learnt in art schools, but
special courses might be given there, and calico-printers might take students
into their works for instruction, 66-74. The English have more oriental
ples in their than the Parisians, which is un advantage in
training designers for the trade with distant markets, but in this trade
continental manufacturers could never compete with them from other causes,
75-77. Alsacian colourist chemists are employed as agers all over the
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HagrreLy, Mr. Robert—cont.
ti 78. Is acquainted with the printi g trade of Rouen, Germany,
Austris, aod Switzerland, 79. Rouen work is mferior to English. Perhaps
half the machinery there is from England. The English printers are as good
or better than those of Rouen, and the Rouen works are very badly fitted up,
4. German and Austrian works are not superior to Englsh. Franz

Leitemberger’s, at C: is the only establishment on the t
producing goods equal to those of Mulhouse, 85-86. Leitemberger’s works
supply the principal towns of Austria with fine prints. The Austrians supply
Italy and the Danubian provinces with both high and low class prints,

rincipally low. They are near those markets. They cannot compete with

ngland in Germany, the Uniied States, or South America, 87-91. English
workmen are stronger and better trained than French, snd require less
overlooking, 92-93. ~ Does not think English workmen careless ; they aasist
the managers rather more than Alsacians do, 94-95. The high education of
both large and small Alsacian facturers is a principal cause of their great
public spirit, 96-99. Does not know much of the London ateliers. Buys designs
in Paris but not in London, 100-101. Does not think the attempt to revive
designing at Mulhouse will succeed, aa they will not there have the Parisian
advantage of designing for silk, 102-5. A school of design at Manchester will
be under the same disadvantage. The English silk indust? has declined, and
the best designs in silk come from France, 106-7. Should the silk industry
revive, and the designing for it and cali be bined, the English desig
would still be prejudiced by want of access to museums, &c., 108-12. Large

lecti of p &c. are required, 113. The shop windows, &c. in Paris
are an advantage to designers, 114-6, The Mulhouse designers are producing
designs, but are not ful in their lties, 117-9. Saw some splendid
collections of lace at S. Kensington Museum. Paris has excelient textile
exhibitions, 120-1. Thinka the character of English silk designs would lend
itself to calico-printing, 122-4. English print works, though equal to French
in g t and appli are not in chemistry, an quently French
styles bring higher prices than English, 125-6. A certain class o!’ English
goods, principally furnitures, sell in France because of their cheapness, but in
the higher class, where science and art have most place, France has &
practical monopoly, 127-30. A at Manchester showing all the
different styles of patterns, as at Mulbouse snd Paris, would be a great
}dvantage, 131-2. English styles in pottery, &e. are sometimes copied in

rance, 133, N

PERKIN, Ma. WitLiam Hexry, FR.S. Pages 11 to 19.

History and statistics of production and ption of coal tar colours in
England and abroad. Attributes German success in this manufacture to
abgence of patent restrictions, attention to detail, and superior training of the
chemists employed, 134-61. Our patent lsws have operated adversely to
England in this industry; foreign infringmmgh kept tlown pricea n'nd‘

P d our fact teking out li & 6]
the processes to foreign factu who developed snd improved them,
while English f were d from using them. ‘I'he imperfect

P
protection given has been advantageous to the industry but a disadvantage to
this country and the p 162-7. Gei hemista, while stud:
are generally obliged to conduct original researches, hence their practical
periority ; the same training is given’ to those intended for industrial and
for purely acientific pursuits, 168-70. Ounr training for scientific men is
satistactery but too short ; in Germany it is longer and tl fore more thorough,
171-5. In the German polytechnic schools the studies are specialised during
the Jast year, but not at the universities, 176. A boy training for manager of
cllaemgeal works should bave a sound general education, and should study
y and natural philosophy from 13 or 14 t0 16 or 17. He should then
g0 to euch a college as Owens, or S. Kensington to study more sdvenced
chemistry and natural philosophy, and should then conduct original research.
He should stay there 2 or 3 years, then enter & good technical school, i.c., neo
where fi g p and their scientific principles could be studied
together, 177-94. Several such schools exist here, but all more or less in
their infancy ; if properly conducted they would be very useful. They
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should experimentally teach the various processes, their principles and defects,
and the efforts that have been made to improve them, 195-7. The college
training should be in pure science mainly, that in the school more technical.
The scientific principles would be better and more quickly learnt there
than in a factory, while at college they could not be learnt with such detail
unless the 'y appli were provided, 198-202. The student
would so get & valuable knowledge of businesses related to his own, 203.
The student so trained should be able on entering s factory to grasp quickl
all that was going on, fo look out for improvements, &c., but would still -
have to learn nature of special machinery, management of men, &c., which
could not be thoroughly learnt in a school, before he would be qualified for
g t. Ina technical school for chemical fact; hanical
drawing and machine construction should be taught, 204-12. The long
geriod occupied by this training would in some cases be a difficulty, 213.
oys earning their living in the daytime could not acquire the necessary
knowledge in the evenings, 214. In Germany the low fees enable parents to
keep boys at their studies longer than in England, and education iy more
highly appreciated there, 215—68. Foremen would be improved by technical
instruction, but it is difficult, as they are generally chosen from the workmen,
the general body of whom are, after work, too tired for study. Attendance at
science and art classes would render & man more fit for a foreman, 217-222,
After a three years’ course of general chemistry at college one year would be
gufficient to acquire & knowledge of coal tar chemistry. G hemisti
usually go straight from the university to the works, 223.
BELL, Mg, Isaac Lowraian, F.R.S. Pages 19 to 30.

Is an iron manufacturer, owns coal and ironstone mines, has been a
chemical manufacturer, and has served on exhibition juries, 224-8. Has had
8 scientific education, and written several works om the theory of iron manu-
facture, 229~30. Is acquainted with the training of iron k in England,
America, and continental countries, 2314, In many cases, perhaps the

ajority, no scientifically ed d person is attached to British ironworks,
but the number of such employed 15 deily increasing, 235-7. In Middies-
brough the gers are more scientifically trained than in most parts, and
the economical results have been advant , 23841, Scientific training
is b ing more appreciated; 15 or 20 years back Cleveland district
was much on a level with other places, 242-3. As regards malleable iron
works there is not so much difference; the managers are and always have
been good practical men, but without scientific k ledge, 244-7. The
Jabourers have no ecientific knowledge, 248. Foremen as a rule have no
scientific education ; some scientific instruction is gradually finding its way
among clusses below superior maunsgers, 249. Such instruction would be
useful in making foremen more attentive to instructions and less disposed to
trust to “rule of thumb,” 250-1. Would be glad to see workmen receive
some scientific instruction, but does not think it would do much good econo-
mically, 262-3. Foreign ) are as ig technically as English.
In Germany, where they have ived better el tary education, and even
in France, there is perhaps less difficulty in introducing new inventions than
here, but that may be owing to national idiosyncraciea, 54-8. The scientific
knowledge of German and French foremen 1s about the same as of British,
259. In France and Germany we more often find scientifically educated

gera and propri of ks, yet this countty is immessurably before
others in inventions concerning iron, and is generally admitted sbroad to be
8o, 260-4. The British Iron and Steel Institute 1s looked up to all over
the world as s great authority, but some of the continental societies are older,
and industrial scientific research has been for a long time more cultivated on
the continent than with us, 265." Our i bly greater ibutions to
the perfection of iron facture are owing to our t mineral wealth,
which drew more capitalists ; while we were not so timid as others in making
trials; still, with more knowledge grenter progress would have been made; the
bistory of the hot blast shows this, 266-70. The scientific knowledge of
German and French ironmasters does not cause them to advance more rapidly,
even under favourable circumstances, than the English. Cannot account for
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this, 271-3" Cannot say if they would advance as rapidly if less educated.
They inform themselves as quickly as possible of British imp: 274.
In the United States the importance of technical instruction is fully recognized,
-and great pains sre being taken to ndvance it, 275. The advance in the
American iron trade has been so rapid that it cannot be due to educational
facilities, it being very dificult for the latter to keep pace with it, 276-8.
The high cost of ?nbour there may facilitate the introduction of labour-saving
machinery, but on the whole neither they nor any continental nation are in
advance of us in this respect, 279-80. American workmen in the iron trade,
which tests ingenuity as much as any, are not superior in any important
respect to British, 281-2. Is satisfied with t schools for traini

metallurgists, but would like to see such schools established in the greac metal-
lurgic centres and in larger numbers, 233-4. Some men from Royal School
of Mines are well trained, 285-6. The d d for scientifi ining is

increasing every day, and it will soon b [ y condition of employ
ment, 287. We cannot look to private i to establish metallurgical
schools. ‘I'here is now a College of Physical Sci in N i hlished

by subscription and assisted by Durham University, Previous efforts had
failed ; the present endowment 18 insufficient, and attempts to increase it have
not been very ful. 'The founding of such schools should be compulsory
on Gov t or icipaliti ‘The N le College emb a wider
field than merely the iron trade. Report for last year handed in, 288-90.
In any technical school established there instruction should be given in those
principles of chemistry, &c. which apply to iron work and all other manu-
factures, 291-3. It is better to have the School of Mines in London than
no metallurgical school, but it would be better still to have 4 or 5 smaller
schools in the great industrial centres d4s on the continent. The expense
would be greater, 294-30l. Does not know of the action of the Guilds
nsti in this direction, 302. Practical i ion in iron fact!
cannot be given in schools for want of the ppli
at schools should learn science, and leave prwticnf instruction until thz‘:
enter the works, which should be while still young. Does not wit|
Mr. Perkin on this point, 303-7. 'Fhey should study the sciences hearing upon-
their future avocations, and also their application. Any scientific study, even
though only as mental gymnastics, would be better than attempting to master
the mechanical details of their future husinesses by the aid of tools little
better than toys, and which cannot easily be kept up to the improvements of
the day, 308-14. Among coal miners the viewers or mining engineers alone
have scientific instruction, the underviewers and workmen generally none, 315,
Both viewers and underviewers should be fairly instructed in science at special
schools before entering on their work, 316-20. This would be practicable if the

ndervi , whose responsibilities are i ing, were taken from a higher
class. They need not have worked in a mine as boys, although that is advan-
tageous, 32i—2. Neither this nor other countries have recently made great
improvements in the art of coal mining, because there is no scope for it, 323-7.
Does not know of any ful mining schools specially for colliers. ‘That
at Newcastle has had fair success ideri

Qe

g the appli at di I We
have nothing to learn from foreign eountries in coal mining, 328-3l, In coke
making we are rather behind the rest of the: world. 'T'he French are coking
coal in & way that secures all the ammoniacal salts and tars. The process was
tried in Durham, but abandoned. The Bairds are trying to collect the
products of distillation from blast furnaces in vrder to obtain their ammoniscal
nalts and tars, 3324,

BAINES, Sie Epwapn, and CURZON, Mz, Faank. Pages 31 to 50.

(Sir E. Baines.) Is president of Yorkshire Union of Mechanics® Institutes,
335. (Mr. Cwrzon.) ls eecretary of same, 336. (Sir E, Baines.) Has had
long experience of it and previous institutes, 337. Gives a short history of the
origin, &c. of mechanics’ institutes, 338—40. In Yorkshire 13 institutes with
3,500 members entered into nnion in 1837, and in 1881 the Union comprised
256 institutes, &e., with 49,800 members, 2,950 of them females, 341-2. The
work of the Union was mainly elementary, but it has now a large and
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increasing number of science and art classes, 343-5. Number oLf {ecachers™
lecturers, &c., 346~-55. The Yorkshire Union inati i .
departments of study, are usually ducted by gentl from the Sei
and_Art Department or Whitehall on papers drawn up st Whitehall and
8, Kensington, and Ly the Society of Arts. They do not earn grants from
those departments, but the Union has prizes of its own, 356-9. The teachers
are mot all teachers of departmental acience and art classes, Many are
certificated. The i are_either from the Sci and Art Dep ,
or unofficial men of eminence. When they are official the papers, which are
those of the Society of Arts not of the 8 and Axt Dep t, are sent
to London, 360-3. (Mr. Curzon.) The examinafions are distinct from those of
the Science and Art classes ted with 8. Kensing T exami~
ners, subjects, and results. The prizes are given by the Clothworkers’ and
Goldsmiths’ Companies and others, The Whitehall examination does not
touch the Union’s. The Society of Arts examination is a little more advanced.
They supply questions and ‘the Union prizes. There were 800 candi-
dates last year. Sir E. Baines handed in a programme of examination, 364-6,
Examinations, prizes, &e. There sre special art teachers in each principal
institution. There are in the Union 16 schools of ert and 90 aedditional
drawing classes connected” with S. Kensington, 367-76. ‘The S. Kensington
i ine for S. Kensington classes exclusively, 377-8. (Sir E.
Baines.) The Union has elso a village librery, and a central library,
(Mr. Curzon.) ‘The circulation from the centre is 26,750, from the villages
80,250 volumes ; each village library is in charge of a committee, and no
denominational distinctions are allowed, 379-80. ‘The classes are those of
individua! institutes—the inations are instituted by the Union, 381-2
(Sir E. Baines,) The Union holds annual conferences of delegates, the
places of meeting being varied, 383. (Mr. Curzon.) All the institutes are
pected periodically by the tary, 334-7. The funds are almost entirely
provided T)y subscription,  (Sir E. Baines.) Each institution has its own
subscriptions and pays its own expenses; Union expenses fall upon a
‘general fund to which a number of noblemen and others subscribe, 388,
{Mr. Curzon.) The Union funds amount to 1000%., the entire income of the
institutes to about 44,3004, Sir E. Baines handed in a report with statistics,
(Mr. Curzon.) "Abstract of the statistics. (Sir E. Baines.) The agent snd
lecturer sees that efficient staffs are employed, and points out defects, &c.
Suggestions are readily pted, and for 44 years there has been no quarrel or
misunderstanding, 389-93.  (Mr. Curzon.) The institutes are generally self-
supporting, (Sir K. Baines) the Union only assisting the village libraries,
forming acholarships, and holding scientific classes, 394-8. (Mr. Curzon.) The
Union devotes itself to carrying forward primary into secondary education and
to technical instruction, and works through the institutes and by its prizes,
499-401. (Sir E. Baines.) Will furnish copies of annual report of Union,
402, (Mr. Curzon.) In the institutes the work of the evening classes, in
consequence of the growth of el tary education, is changing. 'There
has been 8 great increase of special subj R ds that G
_ment should widen the evening class curriculnm so that higher literary
and other instruction, including that of adults, should be paid for as science
and art now are. The design of the country languishes from want of
preliminary culture of the designers in literaturo and ert, 403-20.
Acquaintance with our poets would refine their tastes and improve their
designs, 421, The West Riding Designers’ Association is a body of textile
designers, who meet monthly to discuss designing. They belong to the lower
middle class—the hest men amonithe weavers, &c.—nnx are mostly employed
as designers in the works. They know little of art, literature, &e., and ave in
no way specially educated, as they should be. They obtain material for their
designs by copying from each other and pirating Perisian designs, 422-32,
‘I'he masters, as & rule, are as ignorant of art as the men, 433, Has for 3
successive years seen at the exhibitions designs from various parts of Yorkshire,
und they show great elaboration but no thought; thinks this injurious to
our e, 431-5. Cannot compare foreign with Yorkshire desigms, 436.
‘I'ne designa exhibited are the work of stud buat the designers, f
and wmerchants visiting the exhibitions all sgren a3 to the want of thought

il4249,

4
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“and originality, 437-8. Figured designs are not common in the woollen
-trades, and when used are ususlly adaptations of silk designs, T'his is cheaper
than procuring original designs but perhaps not better. At Huddersfield
Institution there was an art master, & practical trained designer, and in the
loom class-room was a designer teaching the work of ihe fabric, the former
giving tone and taste, the latter pmcticall{ working it out. The result of
this combination was invariably ful da its general adopti
449-45. The Huddersfield trade specially requires originality, 446. The
new Government Code insists that pupiis shall enter night schools in a
standard above that they last pnues in & day school, and as 2§ ur 3 yeurs
elapses between and the pupils retrograde in the interval, they cannot pass the
examinations or earn grant. T'his will have the effect of olosing the village
night schools, as masters cannot be obtained, 447-56. Government must
either pay grant in the night schools for standards already passed in day
schools or pay the Private sssi is already very slack, and
although the pupils make payments they are insufficient, 457-9. “The_science
and art classes in Yorkshire do not adapt their work to the district industries.
Provincial art gallemes are wanted, which could be furnished from materinl
now wasted st S. Kensington—replicas or copies of good works of art-—with
competent men to teach principles, 460-2. From want of instruction in design
and of sufficient exam Yes of art, the teaching of art, &c. in Yorkshire is
very defective, nlthougK it compares well with other parts. There is no
sufficient anatomical art school in England, not even at 8. Kensington,
and few life schools. In modelling it is worse; koows only 3 or 4 g
schools, 463-7. The Union, 10 years ago, offered money prizes to induce art
schools to study the adaptation of nature to manufactures, but as it cannot
afford to pay masters the achools will not undertake it, 468-9, Art masters
should be employed in sll primary schools, and cultured art schools, under
the best men, shonld he established in industrial centres, 470, 'l"he
drawing taught in elementary achools is of little value; professional teaching
is needed there and a higher clsss of teach rtists—in art_schools, 471-4.
‘The organization of such a system would be easy. We should get the cream
of the pupils, and- the masters could be grouped to reach the pupils without
difficulty. Masters now follow the old routine, 475-6. Better men must be
got at the centre, such as Mr. Poynter, under whose administration art staudies
manifestly improved,477-9. If his system were continued and greater 1
given for design, would be satisfied with the S. Kensington system. Men must
become artists first and designers afterwards. Tbe complaint that §. Kensing-
ton is making artists and not designers is untrue, 450-1. 8. Kensington is
doing good service in teaching design in London, but district centres have
not the same advantages; provincial institutions should be furnished with
objects for cultivating design, some kept | ly, others circulated. They
are now insufficiently provided, 482-9. Provincial galleries should be
well supplied by Gov with dupli of speci of textile or other
articles relating to the district industry, and of the best examples of the
human figure contained in the national collections, und slso some originals,
t.he. local authorities providing buildings, 49U-8. Art training, as & pre-
liminary to design, might be given in Primary schools, 499-501. Elementary
art teaching shoulguie given in primary schools, the present art schools
elevated, and & still higher grade established throughout the country, 502-3,
Science teaching in Yorkshire has not until recently been connected with the
textile or district industries at all. The teachers eannot slways impart the
knowledge they possess. Probably 75 per cent.of the pupils pass now
against 50 per cent. 10 years ago. In a village you may ave | year a clams
in mlt!:emntiu, the next 1 in botany, then 1 in steam, and s0 on, withont
connection. ‘There should be district inspection and some system of grouping
to give aim to the teaching, 504-6. Yorkshire science classes are generally
well supplied with apy &e.. The p system of inspection does not
touch the evil of unasy ic teaching, 507-11. ~ Subj should be grouped
Preliminary training for the classes, which might now be given by the
es, would be ad ¥ ; the Clothworkers® Comp have given
funds to the Union for the preparation of a text book for that purpose, 512-5,
New conditions shouid be i luced gradually, first by p ion and
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efterwards by compulsion. They should include grouping of pupils, teaching
in succession of certain sciences, and a more serious inspection of classes,
516-21. Payment by fixed salary and part grant will not meet the difficulty.
There is no uniform sction between villages. The ssme teacher begins
instruction in a variety of subjects, 522-3, The Union has no funds with
which to offer inducements to change the aystem. Government, being
educated, should lead the way, local effort may follow, 524-6. Yorkshire
science and art classes are doing good service, but are not adapting themselves
to the wants of the textile industries, 527. Really good art and acience schools
would go far to supply the technical education which is needed ; present
classes do not. Much more might be done with the same muchinery and
infinitely more with better, 528-30. The Yorkshire institutes are doing great
good to the 10 per cent. who reach secondary schools, but 90 per cent. do not,
and the schools are not adapted to the wants of the country, e.g., the art
schools are not likely to produce good designers, 531. Lace-making, &ec.
should not be taught by Government, but the maker should; the principles of
art, &o. should reach the art schools, 532. The technology classes meet the
wants of the district very inadequately, but better than they did. They
could ba improved art t isting the practical teachers, 533-5.
(Sir E. Baines.) Yorkshire College has not been in existence long_enough

to have had much effect on the local indust but the g and dyeing
hools are acquiring & great reputation and the b ofpu?[‘ilais' ing
A mining department has recently been organized, 536-40. The expenditure

is considerably in excess of the income, but perhaps the manufacturers give
as much as they can afford, idering recent depression in trade, &ec.
25,0001, has recen@ly been raised for new buildings, 541-4.

GEE, M=r. WiLLiaw, and REYNOLDS, Mn. Joun Henry, junior.

Pages 50 to 68.
(Mr. Qee.) Is agent of the Union of L hire end Cheshire Mechanics’
Institutes, 545. (Mr. Reynolds.) Is y of Manchester Mechanics’

Institution, 646, (Mr. Gee.) The objects of his Union resemble those of the
Yorkshire Union, but his has no village lending library, and attaches more
import inati both its own and S. Kensington, especislly in
science, 547-50, Its examinations are attended by more candidates than
those of the Yorkshire Union, and its arrangements with regard to scholar-
ships, &e. are more complete. Its prizes are worth about 200/ per annum,
551-3. In addition to its own, it has inati in ion with S.
Kensington, upon which prizes and exhibitions are given, and with Whitehall,
and also encourages advanced adult el £ ducation by inations in
and prizes for the three R’s, upon which the Whitehall authorities pay grant,
and more ad d subjects, for which G t pay nothing, 554-Gu.
Number of pupils, and grants earned, 561-3. The Union acts as an examining
board for the institutes in stated subjects, 564~6. Most of the institutes
have good Sci and Art Dep t classes, (list produced) progressing, but
not 8o good a8 might be expected. They are tolerably well furnished with
apparatus, 567-9. ~ Agrees with Mr. Curzon’s evidence in the main. ‘Teachers
sf:ould be certified for groups of cognate subjects, not for single ones, and
their qualifications much higher than the pupils’, 570-4. They should have
some literary ability ; Y‘erhapn this would not apply to mechanical drawing,
5675~9. The scho ips, &c. of the Union (enumerated) are all held at
Owens College, and are highly appreciated and keenly competed for by
working men, who alone can hold them. They certainly advance the industrial
career of their holders, 580-8. Except the Rumney scholar, the students pay
their own fees, varying, but always less than 501, out of tha scholarship
amount ; the residue would be much less than they could earn as workmen,
and therefore the fact of their availing th 1 o‘;ythe holarships for the
full term, or until they gain a higher, is proof .of their appreciation of the
instruction gained. Some are tenable at the evening classes at Owens, so
that the holders can work for their living during the day, but the lzolgers of
i
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these have to pay travelling and other expenses, 58998, Except in the case
of the Crewe ex{ibitions, the railway panies offer no advantages, and have
been asked for none, 598-600, Institutes in Union vary rentl{ in importance.
Ways in which the Union assists them, 601-4. As to Whitehall regulations,
that evening class subjects shonld be extended, age restriction

dard restriction altered, 605-6. (Mr. Reynolds.) Haa no

the Council think
bolished, and st

ggesti regarding Sci and Art Department beyond those already
made, 607. (Mr. Gee.) 12 of the institutes have classes (some several)
connected with the Guilds Institute, and others send up competitors
for its rewards, 608-13. The work of the Guilds Institute is of great im-
portance in calling attention to the need for technical education, &e.; the
Council has made several suggestions, e.g., as to reisicg stendards without
due notice, 614. Thinks the results of theee classes practically useful to the
district induatries ; some practical men object that the technical men are
conceited, and that the time spent in sequiring general training might be
better spent in workshops, 6]5—£ (Myr. Reynolds.) 'The history of Whitworth
scholars supplies an illustration. It is said that many of them, from conceit
of their knowledge, cease to take an interest in, and are therefore spoilt for,
practical work, and desire to take up teaching, althongh they do not make
good teachers. This may not apply to the awards of the Guilds Institute, hut
it has prejudiced practical men against technical instruction. (Mr. Gee) Was
told by the manager of some iron works that the Whitworth acholars there
were inferior to ordinary men. They should not have been put to work at
which they were inferior, 619-26. Thinks employers generally believe that s
better educated workman is a better man; probably such cases as those
described by Mr. Reynolds are rare, The Guilds Institate system is too
recant for us to judge of its effects, hut sees no objections to it. Standards
shouid not be raised too rapidly, 627-33. ‘The Council suggests the following
schleme for their area ;:—Qwens College to be the centre for higher scientific
L 1 M. heat, Merh ies’ 1 k3 ‘3 H tenhnical

(38 to beani d
school, technical classes to be ged in the insti with exhibitions to
the technical school, and schools p ted in ion with workshops which

p h
apprentices should be obliged to attend, e.y., Measrs. Mather and Platt’s school.
2 members of the Building Trades’ Institute pay their apprentices’ class fees,
634-8. Manchester and Salford Building Trades’ Institute is chiefly a work-
men’s institute of joiners and builders for stud, nsg the scientific part of their
frades ; they have science classes, connected wi . Kensington and the Guilds
fustitute, taught by practical builders; they seem satisfied with the S. Kensington
curriculum ; the masters at one time gave them assistance, hut do not give
much now, 639-46. They used to have as many as 200 !tudgmts! but have
fallen to 40, owing to depression in trade since the joiners’ strike in 1877-9,
(Mr. Reynolds.) At that time they lost the sympathy and eupport of the
wasters, 647-51. (Mr. Gee.) The institute being small its beneficial influcnce
is very limited, ‘Ihe only similar school he knows is that of the carringe
huilders, 652-3. This is a very iroportant experiment; if the iations of
masters as well as the men would take up technical education the difficalty
would be half solved, 654-5. In Oldham one large employer is a t patron
of the institute, which is thoroughly effectual for its purpose, 656-7. Practicul
men are in favour of the introduction into lary hnical schools of
standard machinery illustrating principles, but not of that which is rapidly
chnn_gmg; the teacher of the Macclesfield silk class speaks highly of the
use it has been to him; canaot give the opinion of the sitk trade there,

. An engi ing works’ ger was strongly opposed to it ; except as
above cannot speak as to the textile trades, 664-6. e opinion of competent
witnesses is that time would be lost by teaching manual skill in schools; many
of the students are practically working ali day, while others might gain gome
knowledge of practical work by visiting workshops, &c., 667-9. Is satisfied
_wlllg the system of lcbnhrshipl, &c. from the Manchester and Cheshire
institutes to Victoris University, but more of them are needed, 670-1.
(Mr. Regnolds.) The di of the Manch Mechanics’ Institution desire
to give up their general work, except in commerrial subjects, and to make it
the technical evening schoolfor rtizans in Manchester, much on the model of -
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the Oldham school, 672-9. To do this they would organise science and
technical instruction to embrace the trades of the district, especially mechanical
engineering, and take students, mainly artizans, of 14 years and upwards; no
entrance examination is proposed unless the applicants exceed the accommo-
dation. The building is well adapted for the purpose (gives particulars), and
the instruction woulff he confined to the evening, 680-S. A few typical
machine tools would be provided for the benefit of draughtsmen, who in
certain shops get little practical knowledge of the & ines used. Young
draught: frequently lain that they are confined to the drawing office
and cannot gain this knowledge unless they pay heavy premiums to go through
the various departments, 689~-701. There are many young men in Manchester

ployed in very honical descriptions of drawing who do not see the
machines, hence the need for introducing a few typical ones, such as lathe,
drill, &e., which would also be of use to the teacher in illustrating his
inatruction to other pupils, 702-7. Such an institute would attract copable
artizans, and give instruction not easily obtained in the workshop, 708-9.
The institute is now successful ; it is not social ; it is proposed to exclude the
elementary evening classes, day classes, music, dancing, &c.; the fees would
be low, and payable in one sum, 710-6. More time should be given to certain
eciences, which should be taught by practice as well as theory ; recommends
that Government should give additionsl grant for a practical examination in:
metallurgy ; the directors are willing to fit up a laboratory, 717-20. The
present payment would be supplemented by grants from the institutes, trades
unions, &c., 721. The only employers acting in the matter are the- carriage
huilders, who have established a clags of 35 at the institution, pay its teachers,
&c., and award prizes. This class had originally 70 members, but many were
not sufficiently educated. The students pay one fee, and are entitled for that
to attend other classes; the teacher has a fixed salary plus grant, 722-30. The
workmen in trades unions have not assisted nor shown hostility, 731-2.
(Mr. Gee.) Concurs. (Mr. Reynolds.) The experi might bly be
made with present means, trusting to future supgort from emplayers nndfY the
public, 734-5. At present 18 science subjects, about 7 technological subjects,
design for calico printers, modelling, dyeing, &c. are taught, some with
considerable success, 736-8. There are many dyers in the neighbourhood ;
they give no g t, though applied to, ;;9—42. Some of the calico~
pri bscribe and send employés for instruction, 743-5. The science and
art and technological examinations sre not sufficiently practical, and in the
latter the standards are too high and the questions do not fairly bring out the
students’ knowledge; they have, h , called attention to the practical
value of such knowledge, which is realised by the students, 746-563. The
dep tal qualification for teachers is too low, 754-5. The institute
training is valuable both to the workmen trained and their employers; has not
traced the careers of students. (Mr. Gee.) Some ure traced in the reports;
they are generally successful in after-life, 756-60. Recommends students to
take a course of pure science before joining technological classes, 761-2. An
extract from the Union report, referred to in 759, follows.

RAWLE, MR, Joun S. Page 63 to 73.

Is head-master of West London Schaol of Art, and has been connccted with
S. Kensington since 1858, first as student, then as master at various schools,
763-6. All the principal art schools are connected with the DglPartment. They.
sre encouraged by grants and local contributions, 767-8. The only case he
knows of a municipalivy assisting is at Nottingham, where the corporation gave
the school site for a nominal payment ;- the building was erected by subseription
and grant; it cost 8,000, or 9,000)., 769-71, Many apprentices to the local
industry of lace-making attend the school as a condition of their indentures,
and are taught art and lace designing. There is no falling off in numbers,
772-82. At fiest the employers were dissatisfied with the designs produced,
but taste in lace has improved, and they now acknowledge, though not fully,
that designs produced by those tnine({ at the school (many of which took
very high rank at S, Kensingt: ions) are ful, and student
now readily obtain employment, 783-90. When he first went t¢ West London
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School in October 1880 the teaching staff was insufficient. The school was
founded by a committee some 19 years since to cultivate design; it is now
desired to cultivate decorative work and designing more thoroughly than hitherto,
791-5. Number, &c. of students, fees, grant, &c., 796-80/. A previous
knowledge of art is desirable for students in the designing claes, 808, The
teaching staff is insufficient, and in some respects inefficient, accommodation
insufficient, and casts, &ec. incomplete, The students could come to 8, Ken-
sington to see booke and casts, but do not, 809-13, The City Guilds will he
appealed to for help, and, failing that, the school will be closed, 814~5. School
instruction in designing may he adapted to the various industries, 816, Onl

knows the work of French designing schools from the objects in 1867 Paris
Exhibition ; much of it was hurried and badly done from had examples, 817-
20. Believes there has been a great change in France since then, 821, Does
not believe that designs for furniture, wall-paper, &c. are largely imported
from France, the English designers being quite equal to the French ; one of
his Nottingham students who failed there was engaged to manage the designa
for fabrics of a Parisian firm which designs for the trade, 822-5. The Depart-
ment could assist the study of designhby preparing & clllusiﬁed catalogue of

ing the instruction at the Nati

works on d ive art, and by mal 1 Treining
School more ctical; technieal P P should be
ged to teac! ly with the art masters; to get suitable men high

salaries must be given, 826-34. Technical instructicn should be given at
various industrial centres; there might be difficulty in obtaining suitalle
teachers; the Nottingham employers objected to their desi teachi
835-8. Text-books on technical art would be very valuable, but in some
branches there are no persons who could prepare them, 839—41. ‘The social
status of designers is too low. The Royal Academy ought to recognise them
as arlists, 842-4, There is a tendency among fact to supp
designers’ names, in some cases from the conditions of manufacture and
division of labour, 845-7.

ARNOUX, M. Léon. Pages 74 to 80.

Has been 33 years art director at Mintons’, 848-9. Was previously engaged
in pottery in France,850. Was pupil of the Ecole Centrale, &1. Many French
manufacturers of pottery, &c. have a scientific education and send their eons
to the Ecole Centrale for training. The teaching there waa in his time purely

h ical. Thus stud training for ic work were taught as chemists,
This may now be altered, 852-860. Young men who are to take a leading
part in manufactories require a varied scientific training, and the Ecole Centrale
has been very succeesful in giving this; the students get there a good idea of
the general theory of their business; they soon learn the technicalities when
they get to the works, and have great influence on the men, 861-8. Pottery
raaking cannot be learnt in a school, but the sciences connected with it can’;
art nhould also be studied, but is not taught at the Ecole Centrale ; geometrical
drawing is very valuable in that and most other manufactures, 864-72. Art
could be studied at the Lonvre and in art schools, &c. ; artists of grest repute
sometimes receive large numbers of pupils, 873-5. Foremen are best taken
from the workmen ; specially trained onalreoftzneonocited,mdl‘them do

" not like them, 876-8. Cc the training of work he was

in France there were night classes for mechanics, &e., 879. French art
workmen are more facile, English more patient ; this comes from their tru_ining

- in shops and studios, not from el y school training nor from s

disposition ; English art school students spend much time on highly finished
drawings, French make more rapid time studies, 880-4. Continenial
manufacturers do not have special schools for their men, 885, Cannot speal
as to anlgn and other night classes nor of the Svres school, 886-8. The art
school at Limoges was established and supported by local effort, but has since
been placed entirely in the hands of the Government; thinks this » step in
the wrong direction; such schools are best managed locally, 889-94. Is on
the committee of Stoke Art School. The training there has not been so
beneficial a8 it might have been. A special master is required in such schools
for each class, R95-8. The of the schools of the Christian Brothers is
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mainly owing to each teacher taking one subject which he knows and teaches
thoroughly ; the training they give to lower class hoys is better for industrial
purposes than any other; in their higher classes the teaching is almost scientific,
899-900. A reform in that direction in England would give better results ; the
cost would be much greater, but it would he better to have fewer schools and
better masters and to pay more attention to the training of teachers; the pupils
should not be called on for higher fees ; municipalities should support and
manage the schools, 90l-10. At Burslem and Stoke the Public Libraries
Act is in operation; schools of art should be brought under it, and the
maximum rate increased if necessary; the potters would not object; there
are now museums and libraries in various places in the Potteries, 9117,
See also Mn. Goprrey WEDGwooD’s evidence.

WEDGWOOD, Mg. Goorrey. Pages 80 to 96,

1s senior partner in Wedgwood and Sons, and has heen connected with the
business 30 years, 918-9. Had an ordinary modern school education, and nq
special training beyond a year’s chemistry and natural philosophy. Has no
time to apply his scientific knowledge ; his brother has found the same thing,
920-1. Most successful potters have risen from the bench by thrift and
practical knowledge of details. Pottery may be greatly developed by men of

ientific aptitude and traini English pottery is the best, except that of
such specialists as Messrs, Deck, 922-5. A scientific potter should have
nptitud‘:: and love of research, and a liberal education ending with applied
sciences ; he would then have to learn the business practically in the works,
926-7. There are difficulties in the way of emﬁloying wen with purely
scientific training ; they must know how to apply their science to commercial
advantage, or work under someone who does, 928-9, Josiah Wedgwood was
himself obliged to employ a chemist, and was advised by other able men; he
also took a partner who attended to the artistic Pnrt. 930-2, Does not now
employ & cﬂemist; gives his reasons, 933-6. These would point to the
employer himself being trained. Mintons’ have trusted M. Arnoux with
marked success, but doubts if there is another man go qualified as he in the
world, No other potter employs a chemist, 937-8. Has visited Sarreguemines
works ; an engineer has charge of the hinery and t ion, and the
organization 18 admirable, 939-40. (M Arnouz.) Does not know where the
director waa trained, but 2 engineers with him are from the Ecole Centrale,
941, (Mr. Wedgwood.) One of the partners controls the machinery and
scientific part at the admirabl ged Maestricht works, 942. Daes not
know the Limoges or Paris potteries, 942a—3. Mr. Deck is an artist, not a
commercial ‘manufacturer, 944. Agrees with M. Arnoux’s remarks on
foremen, 946-6. Scientific education would be of no value to potte
workmen, owing to the minute division of labour, but drawing miglll)t wit]
advantage be taught in elementary schools to those who will be engaged in
certain %)nnches, to whom it is essential, but even the foremén in other
branches would be no better for it. Concurs with M. Arnoux as to
deficiencies in our recent art school training. It does not give facility in
copying nor in original designing, 947-57. Apprentices and others training
for the b ioned g lly attend schools of art. His firm pay the
fees of certain apprentices, but these do not attend o well as those who y -
their own, 958. The want of appreciation of art schools is due to the fact that
children can sarn money at an earlier age in lower than in higher branches, and
to the imperfect education given, 959-61. Boys trained at them are generally: .
slow draughtsmen, 962, Grea_it ldvnqtage would follow from improveg art and ¢
science culture of employés in certain branches, theref: hools giving it
should be encouraged, 963-5.  Better teachers are required. This would be
more expensive, and little more assistance can be expected from manuface
turers. A museum also is necessary, 966-7. Cannot say if Chambers of
Commerce would assist, 968-9. Would like municipalities to conduct and su
port technical schools, but doubts if the{ would do so, 970. If the schools
were made of practical utility to potters they oughtto pay more towards them,
971. Has emsloyed artists and others trained at the schools, 972-3. The art
schools have done great service, 974. 1f the schools in the Potteries were to
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work together, snd employ special masters for special subjects, great good
might be attained. The instruction has now no special relation to the district
industry, 975-9. (M. Arnour) Has under him 9 highly skilled artists, of
whorn 2 were trained at 8. Kensington, 2 at local achools ; the remainder are
foreigners, 3 trained in foreign schools. There ave also a number of wkilled
men trained at the works, but who attend or have attended the schools. All
apprentices are obliged to attend them, 980-6. The art school instruction is of
service, though not so practically valuable as that at the works, 987-8.
Cannot say that the schools make workmen more docile or intelligent, 98Y.
(Mr, Wedgwood.) A school where scientific researches on colours, glazes, &e.
could be conducted would be advantag but impracticable, except as to
colours, from the size of the ovens, &c. required. Is doubtful if wny
manufacturer would allow students to perform experiments at his works,
990-3. Applied hanics, natursl philosophy, and s g I th icol
_knowledge of the p ployed in fact is uscful to manufacturers,
49946, Certain colours are madc on the works, but most are bought.
Colour making has b almost a separate busi Does not use and
the trade does not demand such a complete palelte as M. Lauth at Sévies has
got, 997-9. Tt is of great advantage to the trade to bring out new colours,
and in this and other respects science might be brought to bear. Continental
_ discoveries bave largely benefited the trade, and it is important that
‘mvestigations ghould be continued, but has not time to oryanize them,
1000-2, The enormous progress of English pottery is due to results
attained by practical, not acientific; men, 10034. (M. Arnouz.) There is a
vast field for scientific research in pottery. The advanced state of English
“:pottery is duc to the exertions of practical potters. Foreign potters have for
a long time bought the bulk of tﬁm colours of English makers. The old
porcelaing, the standards for eolouring, &c. ds which all aim, were the
work of empiric experimenters, not chemists. Has not seen M. Lauth's
colours, 8o cannot criticise them. Would not recommend a young man to go
to the proposed school of pottery at Sevres; gives reasons, 1006-7. English
china and earth , and continental artistic faience, but not hard porcelain,
show great improvement since 1851, mainly due to competition snd the
employment of better men, and, to a limited extent, to the schools of art,
1008-13. ‘Thinks there has been as much imp nt on the inent us
here; French faience has taken the place of English porcelain ornsments in
the English merket, 101415, The English manufacturer is in much the
same position asbefore. (Mr. Wedgwood.) Concurs, 1016. (M. Arnouz.) The
Italians show a great advance, especially in reproducing old ware, 1017-8.
(Mr. Wedgicood.) There are a few inferior collections in the Potteries, but no
good museum. 1t would be a great advantage to have one. Reproductions
and duplicate originals of works of art, &c. should be lent from 8. Kenrington
to a greater extent, and municipalities might properly contribute from rates,
1019-23. Such collections are most important, 1024. ‘I'hree places in the
district have such collections largely made up of objects circulated from
8. Kensington, 2 of which are under the Public Libraries Act, 1025-8.
(M. Arnouz) The English pottery districts are as well provided with
museums, &c, as the French, but thoussnds of young men are trained in the
ehops and studios of Paris, while in London the opportunities for practical
wxgmmy;hnzed.m‘f:al. Parig has an abundant supply of industrial
16ts far superior to anything we can command, ly owing to superior
facilities for study, hut mongto the ber of em'np:flt T etablint te where
artistic pottery can be seen. With us as soon as an artist can paint well he
leaves the potteries. The English have as much artistic aptitude as
continental nations, and by due education, &c. we might create for ourselves
& supply of artistic power equal to theirs, 10326, (Mr, Wedgwood.) The
. 0 in schools he has sketched would occupy the student up

to 23 or 24, ge pying till 18 or19. It is customary to enter
business earlier, but the more education & man Las the better, 1037-40.
He would be so much later in acquiri ical k ",;ndbeleu
qualified for masaging a factory. Was loo-iiﬁg rather fo 8 scientific advisr
working in with & ] ger, 1041-4, This would only be
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possible in large works; small manufacturers cannot afford fo experiment,

wnd must be content with the knowledge gained in practice, 1045-6.

En%:ish potters are g‘ommercin.lly as successful as French, 1047-8. Fa.ilil}far
ot from ARSI

further support fro or palities, the manufecturers wou

not contribute more to art schvols unless the teaching were better adapted to
their requi ts. G t should 1t with the facty Has
not himself made rep tations to S. Kensington ; cannot sayas to others, nor

whether the officials there are antious to meet the views of provineial schools.
(M. Arnouz.) Manufacturers wonld do more for the achools if they got more
from the schools, 1048-54, The Art Dep t show the greatest willingness
to assist the schools in every way, and already do all they should, The rest
must be left to local effort. Special teachers for special departments are
needed, and could be got without greatly increased expense if the schools

would act together. They should be artists, nut ily from 8. K gt
1055-9. The expense should be borne by facty and the jeipaliti
or if the latter refuse it would be advant for the fact to do it

themselves, but doubts if it would pay them even with the present grants,
10604, (Mr. Wedmwood.) Does not think that localities or manufacturers
would support schools where 3 or 4 masters were ampl?ed for special depart.
ments, 10&—6. A combination of 3 or 4 towns would greatly diminish the
expense, 1067, Pottery workmen are exclusively employed at one branch, and
technical treining would be of no use to them. It would not enable them to
change from one branch o another, as they could not scquire the necessary
manipulative ekill, 1068-71. The committees of art schools are mostly manu-
facturers, which shows that f takeani in the schoola, 1072-3.~
(M. Arnoux.) Some drawing is taught in elementary echools; cannot give an
opinion as to its value, Pupils when they first come to the art classes know
nothing of drnwinF, 1074-9. If children betwecn 10 and 13 were taught
linear, not freeh drawing in el 'y schools they would advance more
uickly at the art schools, and it would assist them in their profession, 1080-3.
Mr. Wedgwood) Colour makers-are kegt quainted with the Xrogresssiva
qui ts of ic art by the d of their cust n acqusai
tance with the pecvliar chemistry of that art is presupposed, 1084-5." Tbe
greatest choice of mew colours is found in Paris, but he purchases his mostly
10 England, or makes them. Kunows nothing of the treining of continental
colour makers, 1086-9. .

SPARKES, Mz. Joux. Pages96 to 111,

Is Principal of National Art Training School, 1090. Was master of Lambeth
Art School from 1857 to 1876. It is still under bis superintendence, 1091-5,
Has had under inspection about 5,000 children in various el tary schonl
ut one time, who were taught drawiog by the national school teachers under
bis supervision, 1096-9. Method of teaching in London schools. Hundreds
of children could be taught at the same time by the art master, the national
school masters, and the pupil teachers. The grant was and is still 3s. per
succeasful child, of which &e art waster up to 1865 took 1s. and the school-
master ‘2s.,, 1,100-7. In that year ort masters ceased to inspect national
schovla. The work now prescribex in the Directory is the same as regards the
children, 1108-10. Many of the students know how to draw when they
come to Lembeth Art Schools; they learnt in national or middle
class schools, 1111-3.  Experiments, &c. which led to the connection between
Lambeth school and Doultons’ “I'f\)rk‘:, ll!4«-li. Stoneware is an old German

but the col at are produced on entirely new Jines,
owing to the different fuel used. The ornamentation (impressed forms) is
founded on the German, but the designs are orizinal, and never 1

except in pairs. No piece is moulded; each is thrown as an independent
design. 80 that throwers and decorators are rather artists than artizans,
1117-23. - In Lambeth Art School general art training precedes the special.
Girls pass Second Grade free-hand examination before entering the art pottery,
'I'hose for the simpler work (dots, &c.) may only have passed First Grade, but
are then sent to the art schoul to study for second, and receive extra factor

pay for each examination passed, 1124-8, The school has been self-supporting
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for 12 years, It is conneoted with Doultons’ for mutual convenience only,
and might equally well work with any other factory if one wero established,
1129-32. 1t is supported exclusively by fees and Government grant. The
Guilds’ Institute has taken up certain classes apart from, but previously
ennnected with it, and have given a new building in which to carry them on,
1133-8. The school perates with Doultons’ by giving their employés
specisl trawing. In the art school the work required by the Department is
done ; in the technical school elementary design in pottery 1s tanght. Students
can attend both, ‘There is also o class for higher ?uign, 139-40. The
difference between Lambeth Art School and others 1s that the former has slways
had life, designing, and modelling classes, which have now been taken over by
the Guilds’ Institute. The morning classes in these subjects are still carried
on by the art school. There is also a class of pottery painting, not yet taken
- over from lack of room, which is entirely seif-supporting, 1141-3. 'T'he technical
clasees furnish instruction for Doultons’ factories and other trades slso, 11-14-5.
Design can be taught, given taste, both in cases where form is the basis and
where the design is on the flat, 1146-7. Adaptation of design to materials is
taught as far as is p le wi t access to factories other than Doultons’,
A man trained as a general designer would soon learn the conditions of any
trade in which he may be employed, 1148-52. Student ing the Technical
art school must be able to pass Second Grade, 1153, 'Fhere is a class for woorl
engraving there which has had remarkably good results on the careers of its
pupils, half of whom are girle. Both the Central School and art schools have
been hampered by the rule that no grant shall he given for anything that can
-be considered trade work, 1154-5.  As citizen thinke Government should not
subsidize trade, but as srt muster bas felt it hard that designe in pottery
should have no more recognition than a sketch on paper. The Guilds
Institute supplies a want in this respect, 1156-7. It is difficult to draw s line
1 [3 1 and technical art teachi Access to the machines, &c. at
the Guilds’ Institute would be a great aid in traching design at the Central
School, 1168-9. The same kind of opportunities might he more easily and
advantageously given in the various conntry industrial districts, but the best
designing will probably always he found in London, 1160-1. Few English art
schools bave modelling or life classes, 1162, Results of teaching at Lambeth
school on careers of certain students, 1163, There are about 100 students in
the school connected with the City Guilds, 1164. In other trades good resuits
bave bren obtained, though they are more difficult to follow. Of 250 art
workers at Doultons’, probably 240 are from Lambeth School and 2 are
from the Central School, 1165-6. The English bave grester natural art
capacity .than any other people. The opposite opinion is held only in
England, .1167-9. Calico-printers buy designs in Paris to s less extent
than 20 yesrs ago, and it must be remembered that there sre English
designers working in Paris, 1170. Nottingham art school has been a great
assistance to the lace trade there. A Nottingham designer has gone to
Paris to design lace, probably for England, 1171-3. With proper training
we could hold our own in design sgainst the world. We have developed
men of more original artistic talent than any foreign country. Gives
instances. A desiguer must be first trained as an artist, and a person who can
desigm pictures conld probably be as ful in ic or textile designing,
1174-82. In Lambeth technical schopl teachers are paid, with one exception,
at the rate of ahout 1004 a year for five evenings & week. In art schools the
classes under the Department can be controlled but not morning classes, and
in the latter courses of teaching inferior to that prescribed by the Department
are often followed 2s more profitable to the 1183. The payment-on-
results system is had for anything beyond elementary work owing to the diffi-
" culty of testing results. Teachers should be psid partly on results and panly
by subsidy, “8;4—5- Before 1864 payment was partly by results partly by s
ﬁxcd'gaympt pending on what certifi the master held. It was proved
that those with a larger number of certificates obtained greater results than
those wx_ﬂ: a smaller. The principle involved between that and the present
system is that of a fixed payment from Government to the master. A life class
would prubably, and a modelling class certainly, have to be subsidised by the
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holder, 1186-90. Government were unwilling to admit that modelling, life,
and higher designing classes should have higher rates of subsidy than those of
lower aim. If that were recognised, payments by results would be possible
while giving the required encouragement to art; but it would be difficult to
test the results in higher stages. A further graded system would meet many
bjections, 11914, G t do not subsidise trades or fine art but only
industrial art. Defines industrial art, 1195-9. Art as nﬂ.)lied to trade
should be encouraged, butnot trade. Go t tried to establish schools of;
practical art, but fact bj on the ground that i would make
their trade secrets known. Believes the feeling is very much changed now,
1200-4. It is difficult to distinguish between general design and designs for
a particular trade. The success of Lambeth school has been largely owing to
the harmony b its teaching and the practical work of its students in the
factory. Government recognises a pottery design as well on paper as in the
ware, allowing nothing for technical difficulties, 1205-6. Pupils after passing
second grade and obtaining employment still attend one or both schools, 1207,
Probably 80 per cent. of the art workers at Doultons’ who have passad throngh
the school remain in connection with it after graduating. With one pti
all the capable ones remain ly in the fi 's employ, 1208-12.
Art school studenta in the Potteries district are from the same social class as,
but perhaps are less educated than, those at Lambeth, 1213-5. The fees at
Lambeth are 2s. 6d., and for morning classes 10s. 6d. & month. The classes
thiere correspond with the artizan classes in the Potteries, The fees and grants
cover expenses there hecause of the high fees of morning classes, which the
Potteries schools do not have, 1216-9, 20 per cent. of the morning studeunts
attend with a view to earning their living,- 1220-1. S. Kensington Museum is
of great value in teaching design, giving students in London an advantage,
There is nothing like it in English or French provincial centres, 12224, The
tuition in French art schools and night drawing classes is less exact and
systematic than in ours, ‘The students draw with i and get facility of
hand but not exactness, 1225-7. In England good designers will frequentiy
leave designing and toke to painting pictures ; tbis is not so in Paris. In
France picture p frequently design p 0, 1228-9, English art
training is sounder and more exact aud systematic than Parisian, 1230. We
are setting about training desiyners in & better way than they do in Paris.
‘There they have more trade experieace, but they bave nothing approaching
S. Kengington Museum, which makes up to us for all their advantages, 1231-2,
Large numbers of workmen come to S. Kensington to study; Doultons’
sometimes pay half-time tu certain of their employés when so engaged, 1233-5.
The free instruction at Parisian and Belgi hools i the b
and regularity of attendance, Would not recommend free instruction in
England. That which is paid for is most valued, and the attendancein Belgian
and French schools is very perfunctory, 1237-9. Thought the art schools w
getting self-supporting. &nnot discuss the proposals as to Staffordshi
hools. The training of artist work , &c. there is prejudiced by minute
division of labour and the baillies, 1240-3. At Lambeth assistauts rise to be
nxtists, the schaols supplying instruction and the work stimulating and testing
invention, 1244. The girls for elementary work in the potteries there come
direct from national schools ; they have nlwndys passed in First and generally
Second Grade drawing. In day schools would add mechanical to the present
elementary drawing, or substitute it for ohject drawing, 1245-8. Judging by
certain designs shown the Kindergarten system is a valuable one for children
and & sound basis for subsequent training in design, 1249-52, Better elemen=
drawing instruction in nfant and day schools would not aid subsequent
training in design; the children are too young, 12534,

3

FOSTER, Proressor GrorGe Carey, F.R.S, and Ayr
W.E., F.RS. Pages 112 to 124, ’ Tox, Paorzsson

(Prof. Foster.) Is professor of physics et University College and examiner
in electricity and etism for S and Art Department, and has been
examiner in physics at London University, 1255-8. Techaical education aims
at producing (1) skilful workmen, (2) intelligent foremen and employers,
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Manipulative skill can be taught in the workshop, the nature and reasons of
the various operati in technical schools, &c. The latter is & matter of
applied science, and must be founded upon an extensive knowledge of pure
science generally, which should be tested by strict examination before com-
menciog applied science instruetion, 1259-61. The instruction at University
College is mainly in pure physics; there is no special class of applied physics,
1262-3. Instruction in applied physics following that in pure science would be

advantageous. It would deal in detail with the application of the princip
previously learnt, 1264-6. ‘The machinery, &c. required would be such as to
show the ial ditions of tical success in the various processes, but

need not be on a manufacturing scale, 1267. Such instruction is mainly
needed for employers and foremen, thongh in some trades a certain amount of
technical education would be valusble to workmen, 1268-9. There is no
course of applied physics at University College, although there have lately
been a number of engineers there ; they took the same course as others. A
course of paure physics, irrespective of its application, is useful in training men
for industrial pursuits, 1270-2. (Prof. Ayrton.) Was professor of physics at
the Technical University in Japan. This is distinct from Tokio University.
The students, of whom there were a large number, were trained in all branches
of engineering. Will put in a syllubus of instruction, 1273-6. Is now professor
of technical physics at the Guilds’ Inatitute, and has a considerable practice as
an electrical engineer, 1277. Workmen cannot be expected to learn much pure
science ; they should rather be taught science tbrough their trades, 1278. Many
of the students under him are actual workmen ; some are foremen, masters, &c.,
1279-80. Technical training in physics can be given to workmen with
ad Many employed in electrical engineering are mere hines, and
the result is careless and wasteful work and consequent high prices. The
same would probably be true in other branches of eniginemng, 12814,
Similar training would be valuable to intending optici if practical optici
with scientific knowledge were ged as teach 1285. Considerab)
difficulty would be found in obtaining suitabl hers  with ical
knowledge of special trades, but there are such, and more would be found as
wanted, 1286. Knows of no school for the teaching of opticians; the same
was true as to electric engineers 2 years ago, but splendid results have since
been obtained, 1287-8. Provincial classes in practical electricity are being
started, 1289. For managers and foremen a good training in pure physics
would he a yreat advantage. They would afierwards have fo be taught
technical physics, but n great saving of time would be effected, 1290. Sir
M
]

W. Thomson, under whom witness stu is profe of physics, but is
largely d as an electrical engineer, hence hia instruction is & fair example
of what technical instruction should be, 1291-2. Technical instruction could
not supplant workshop training, their objects bring distinet, though it might
shorten apprenticeship, 1293. ~ An intermediate course hetween the course
of pure physics and worksh ining would be desirabl ] d

should use tools for ex 1 investigati not learn trades, 1294.

Technical instruction mig{lt or might vot ‘make men conceited and unteachable
according to the class of teachers and course pursued, 1295, The ohi"ccﬁom
that technically inatructed men (1) think that they know ev ing that can
be learnt, and are unteachable, (2) insist on discarding all ofd methods and
substituting new, are both met if the teacher is an experimenter and engaged
in actual professional practice, 1296. There would be some difficulty in
obtaining teachers at first, but men would be found who from love of teaching
would give up a part of their time for remuneration somewhat less than but
comparable with whai they conld gain in professional practice. They should
either be actaally practising or have practised, that their hing may be
practical and keep pace with improvements, 1297-1300. The professor of

bysics at_the Ecole Polytechnique in Paris does not practise any profession

ut teaching., Cannot speak as to other professors there or at the Eecole
Centrale, 1301-2.  Teachers of pure physics in universities, &e. need not be
practising eng &c., but teachers in technical colk &c. should have
been professional men, even if not now in practice, 1303. The great engineer-
ing success of England is mainly due to our ial and national
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powers of application ; technical education was started in foreign countries to
enable them to compete with us, 1304~5. ‘The masters should pay the cost of
technical iostruction either divectly or as a tax inistered b;
‘They engoge to teach their apprentices, but the conditions of trade (large
factories, &c.) prevent them from doing it personally, and therefore they ought
to besr the cost of doing it otherwise, Much good might be done by technical
schools attached to large factories, the funds being provided by the masters,
ond access to the works given for teaching purposes, 1306-8. In cases where
no apprentices are taken masters shoulg not be compelled to give technical
insfruction ; but it would be to their interest to do so, 1309-10. Factory
schools wou'd supply the intermediate course mentioned in 1294. A number
of worke of the same kind might establish a central school to be attended by
apprentices from all. (Prof. Foster.) It would be impracticable to require
workmen to go through a course of pure science. Students must be examined
in pure science before being allowed a technical course, or
o number of candidates would come without sufficient general knowledge
to profit by it, and this the teachers would have to supply to the detri-
ment of their special instruction. (Praof. Ayrton.) Teachers for workshop -
schools might be men practically acquainted with their trades and the appli-
cation of science to them, who had distinguished themselves in technical
examinations. ‘They might be trained at S. Kensington, part of their cxpenses
being paid, 1311. © A few workshop schools have been established, with
success}ul results, 1312, When'a course of technical instruction is properly
started o great desire to attend it is shown; if there were more such courses
8 very wide desire for such instruction wounld be found to exiss, 1313.
It is not the fact that forcigners come to England to get them ont of
acientific technical difficulties,-—the Americans do not as to engineering, some
chemical trades connected with dyeing have left us and gone to the continent,
and in electrio lighting we have adopted foreign machines,—they come to us
to get mouey, 1314-8. Among gnis night-class students has workmen,
fi and teachers ; some when they come have goud mathematical
knowledge, others practically mone, 1319-20. The ortizans have nsually
learnt some mathematics and science but forgotten them ; they would not see
the value of pure science; must at once begin teaching the application of
science to their trades, 1321-2. Boya in elementary schools should be taught
more experimental seience.  Not much could be done in technical science
before the age of 14; that must come after, 13234, Success of his technical
teaching in Japan, 1325-7.

See also Dr. SIEMENS evidence,

BROWN, Mr. Barry, Pages 124 to 125.

Is assistant secretary to University College, 1323. ‘Vhe technical instruction

. there costs & times as much as the students pay, the college supplying the
deficiency, 1329-30. It helps to fill other classes, but is still o loss, 1331,
‘The remedy would be funds for spparatus and professurs, which could only
be got from Government, private sources having failed. The City Guilds’
give 400 a year, 1332-4, 'Fo make the schools a success the fees will have
to be reduced, Many would like to attend them but cannot afford to, 1335-6.
Studenta sacrifice what they would otherwise be earning. Poor boys could not
attend unless they had exhibitions, 1337-8. ‘I'he students are sons of well-
to-do people, with @ certain number of poor students from the Guilds
Institute.  The difficulty as to fees is felt even by the former, although the
instruction is appreciated, 1339-41. Fees, &c. for certuin courses, 1342,
‘The cost to students is greater than at Owens from lack of endowments.
'l‘_he‘ number in the 2 techuical departments is 80 or 90, and is increasing,

SIEMENS, Mg. C. WiLuian, D.C.L,, LL.D, F.R.S. Pages 125 to 143,

Is president of Midland Institute, 1346, Is native of Germsny, and was
educated there, but has resided nearly 40 years in England, L#47-9. Has
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come much in contact with t £ and workmen in Germany,
France, and United States, and still more in this country, 1350-3, Received
a general but limited education, (1.) partly classical, (2.} technical, at Magde-
burg, (3.) scientific at Gattingen, 1354-8. The foundation of all technical
instruction is pure science preceded by a general education, including |
and mathematics, 1359-60. A little elementary physical scicnce should be
taught even in board schools to children of from 12 to 14. No child should
be allowed to leave school before 14, whatever its knowledge or aptitude.
Children of 12 may be exceptionally allowed to work as half-timers in
Germany, but are not apprenticed till {4, 1361-71. The period of workshop
training in trades might with advantage be shortened if boys remained at
school 1ill 14, 1372. Instruction in the use of tools, &c. before that nge
would occupy time and turn their thoughts from more valuable mental
training, 1373. Sufficient dexterity, &c. can be acquired after 14. Up to 20
mind and body can be moulded to the shape required for alter life; witness
the effects of military training on Prussians of 19, 1374. Such instroction in
manual work as is given in certain Parisian elementary schools would have
no industrial value, though it might have a general training value, 1376-7.
It might if done as pastime give a taste for manual work and an appreciation
of the dignity of labour, ut should not be treated as an intreduction to
future work, 1378. Boys in el tary schools ( ining at achool till 14)
should be taught the el ts of drawing, pective and the rudiments of
practical geometry rather than free-hand or machine drawing.  Object
drawing is more useful than copying, as it exercises the mind, 1379-87,
Foremen, both here and in Germany, are selected from the workmen and not
specially trained in schools. 7This is a good practice, 1388-93, Managers,
masters, &e. should have a general ed i including 1 ient
and d h ics, and natural science, and should stay at school
until 16 or 17, This should be the general course of education. The Germans
who have long had separate classical and modern schools are now ﬁndunlly
combining the two, 1394-8. At_school the ubject should be to lsy solid
foundations, to exercise the mind and awaken interest, noi to teach higher
branches of knowledge, and for this an ordinary school course is long enough,
Too much time is usually given here to classics, 13991401, The training for
all should be the same, whether they were to leave school at 16 or 18 or to go
afterwards to college, and irrespective of natural bent. This would involve
no loss of time whatever branches of etudy they may afterwards folluw,
1402-5. Having left school at 18, the future master or manager should have
some college training, devoting bimself mainly to branches of study d
with his future avocation ; those leaving at 16 would go directly into practical
life, 1406-8. For certain prof a high education in pure scieace is
needed, and those intending to follow such should go direct to college; others
should at 18 either divide their time between actual work and college
instruction, or engage in practical work fa; a time and then go to college,
of b . ool i

otherwise they would lose the aptitud g p men. ‘The
bandling of ials and ine busi could mnot be thoroughly
learned in a college. The G have d it, bu fully,

P 13

1409-12. In the workshops, &c. at University and King’s College
the practical work should be such as. illustrates principles, not all the
mioute detail of practical manufacture, 1413-4. The very advanced
mechanical drawing taught in German and Swiss polytechnic schools is apt
to cause students to mistake details for principles and to b teachal
1415-6. A young man intending to be a practical engi should enter the
works at 16, or at 18 if he intends to be an engineer of the first class. Civil

g should be mech V| i first, 50 the same applies to them.
He should remain in the workshop for 2 or 3 years, and then tos
higher school, not a polytechnic school where he would go throug| ibed
courses of detailed lmmgl science, but a university where he might devote
himself to those branches of science that would be most useful to him, where
the priaciples underlying his business would be taught, and opportunities
given for original research. In the former routine would be taught, in the
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.. latter original thought would be developed, 1417-29. Sup}?osi;lg' it were

thought desirable to give such a young man of 18 a school training, instead of
sending him into a workshop, a better training would be obtained in &
university where all branches of science were taught, including branches bearing
upon certain applications, than in a polytechnic school, 1430. There is no
such institution at present, but there are several institntions in this country
that only need development to become such, 1431-2, The German
university and polytechnic school were suited to the circumstances of
Germany, but not ofy England, and should not be copied here, where questions
of cheapness, &ec. are of greater importance, 1433. A considerabie number of
the young men in question would return to school at 21 or 22, and it would
be better for those who would not to enter business at 18 and pick up further
instruction as they can than” to follow a course of technical education
up to 20, 1434-5. Does not agree with Prof. Foster that pure science
teaching should be followed by a course of techuical applications before the
youth enters the workshop, 1436. A manager or manufacturer who has been
taught to the age of 18 the necessary elementary knowledge should then enter
practical life, and afterwards return to the study of science if so inclined, 1437,
Applied science might be taught in evening classes to persons of a somewhat
inferior grade, 1438, Much good might be done by giving to those who
cannot afford to return to school, and to f pp ities to complete an
renew acquaint: with scientific principl Principles can never be over- .
taught; & knowledge of them causes a man to hail with delight each new
advance in science, whether pure or applied. Science in its applications can
be over-taught, since p ly change, and the old methods may
not at all help 8 man to understand the new, 1439-40. Would not object to
the teaching of applied science if the previous education in pure science weve
sufficient, but the time qiven to education is liwited, and by dwelling too
much upon particular applicati you di ge the study of princ?les 1)
by reducing the time that can be given to it, (2) by causing students to
regard the applications ss more important than the principles on which they
are founded, 1441-2. A young man who at 16 or 18 entered a workshop
where only one class of work was done would have to gain experience of
other branches before he would be a good mechanical ~engineer. After
acquiring & certain amount of knowledge he would be able to obtain employ-
went in & number of firms in i The iap thing to learn n
practice ia the qualities of materials, &c., not the absolute mode of truction.
Thus, the marine engine differs from the locomotive only in details. A guod
locomotive engineer ought to make a good marine engine after giving a little
atl:entinn'ml;ﬁe difficulties of g t, &c. If scientific principles had
not been lost sight of the advance, which has teken place during the last
20 years in marine engineering, might have occurred much sooner, 1443-9.
Classes like those of the Guilds Institute are highly useful to men of limited
fucati The teach of applied science would of course remind
students of the first principles underlying it, 1450-1. Understood Prof.
Ayrton to say, and agrees with him, that ‘an artizan, understanding the effect,
wants to know the principle underlying it. (Prof. dyrfon.) Meant to say
that with an’artizan you must take a machine as he knows it, and analyse
with and for him the principles underlying its action, That he would not
teach the actual making of the machine, but only why it is made as it is, and
why certain changes might be made in it for scientific reasons, 1452-8.
(Dr. Siemens.) Ia a school of dyams would teach the principles upon which
and conditions under which dyes and mordants combine. Chemical apparatus
would be required, not that in use at dye-works, 1459-60. Would not teach
receipts, but the principles on which they are prepared, 1461, The student
waould not so well acquire the principles of chemistry applicable to dyeing by
heing taught gas analysis, &c., 80 would specialize to a certain extent the in-
struction given, i.c., would teach those principles, (Prof. dyrton.) Ia

. electrical engineering would not teach a man to Incquer, &c. the

instruments, but would teke & dynamo the man was accustomed
to use, and explain why wire of & curtain thickness and why particular
materials were used. 'ould not teach him how to construct the machine
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or the timensions of parts, but if there were scientific reasons why one.
part was 3 times ag thick as others would explain those reasons. On that
account.the teacher should be practically engaged in the art he teaches. It
would be essential to have the machines for illustration, &ec., 1462-8,
(Dr. Siemens.) There is great difficulty in getting good teachees. One with
{Iacticnl knowledge alone would do only.negative good. (Prof. dyrton concurs.)
oes not agree with Prof. Ayrton that there should be 2 closses of teachers,
(1.) Men of science purely to teach pure science, (2.) Men of science and
practice to teach its applications. There might be 2 classes, but they should be
one for the teaching of elementary acience, and a higher composed of scientifio
teachers with a knowledge of the processes of special manufactures sufficient
to enable them to understand those processes and see the difficulties that might
arise, 1469-70. Would not consider it necessary that a teacher of the theo;
of mechanical engineering should be in practice as an engineer or know ail
the latest advances. Is not sure whether Sir W. Th '8 ineeri
ti c. renders his teaching more valuable, but his exhaustive in-

ion on dary tions makes it invaluable, 1471. The instruction
in connection with the Guilds Institute is specially useful in teaching sn
artizan the principles underlying his trade, 1472. "T'he instruction in science and
art classes ted with S. Kensington and other similar classes is useful, as
teaching yrinciples, leaving it to the artizan {0 ascertain their application,
1473-7. Has received students from both King’s and University Colleges,
who, from their training, have shown great sptitude in applying science,
1478-9,  The system at University College of sscertaining strevgth of
materials by tests and calculations is most valuable. It gives knowledge that
would not be obtained in a workshop, and which should be taught at such
colleges. (Prof. Ayrfon) In Japan, all the students had the same training
between 16 and 18, and between rs and 21 spent half of each year in factories
appertaining to their trades, and half in the college, 1480, (Dr. Siemens.)
If such a system were practicable here, it would answer the same purpose
as 2 years’ practical work and a subsequent return to college, 1481, Englilh
workmen have more method and produce more results with & machine than
French or German, but the German has more patient npﬂlicstion in adjusting
&e., 1483-4. Eoglish foremen keep better at their work, foreign have more
theoretical knowledge ; cannot say which are better, 1485, The old class of
English employers were rather ial than technical; from want of
technical edl:mution they took no interest or pride in the operations carried on,’
and were more prejudiced against i i than forei, s but that is
changing now, and a taste for science is springing up, 1486-9. The only
branches of hanical engineering in which continental nations excel us are
those where great p I care and application are y. In others
Do country is in a better position than this, owing in 8 great measure to our
large production, 149C-1. " Where material advanteges are equal and excepting
instr of great precision, relatively greater p e on
the continent than here during the last 20 years. l%\v’e bave ressed, but
other countries have progressed more, 1492-3. “English locomotives, for instance,
are well adapted to their purpose, but foreign build e produced 1)
types, of their own design, adapted to their own wants, 1494-6. In hydraulic
machinery England stands first, 1497. Germany has produced better steel
guny, &e. than we, and America has advnnced more than we in agricaltural
implements, owing to their more intelligent purchasiog public, 1498-9. )t
is difficult to eay whether English or i | f duce t
best instruments of precision. In English workshops where such are made
maoy German workmen are employed. (Prof. Ayrton.) Some of the
chrooographs sold by Dent are made in Germany, though perhaps not the
best chronometers, 1500. (Dr. Sicmens.) Masters shonld be bound to send

their apprentices to evening classes. Those d with 8. Kensington are

of s satisfactury character.  Scholarships might be useful, but the supply of

efficient teachers and good appli is more imp t, 1501-4. he

:;nonl;’l&guld largely support educational institati rather than establish
om, . -

R
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:GRAHA}j(, ,Pnox;xsson Caareed, D.Sc.,, FLC. Pages 143 to 149, .

Is ?rofessor of chemical technology at University College, 1506. Isengaged
#in teaching future masters, &c., 1507. After an ordinary school education they
should go to a college where general literature and science are taught. A
foundation might be laid there in general education, then pure acience, and
afterwsrds applied science, taught, 1508-10, Has technical classes at
University College, and curricula have been drawn up to show the courses
considered most desirable; they are tiot compulsory. It is suggested that
students should attend those classes in their third year, i.e., after courses of
imre science ; the application of that science would then be taught by witness,
511-2. Subjects of his lectures, 1513. Some attend the applied science
courses who have had no previous training; they profit much by the
instruction, but not so much as if they had previ hernical educati
1514-5. Quotes from the prospectus the suggested course for students in
brewing, &e., 1516. Composition and instruction of his brewing class, 1517.
Does not give much time to the study of scientific principles but comes to
spplications in second or third lecture. Does not tind much difficulty in
explaining the chemistry of processes with which the students are familiar and
imparting knowledge of great value to them in their trades notwithstanding
their lack of scientific training. The younger men have generally some little
knowledge of chemistry. V\gth the o{de\' men there is difficulty in teaching
the more complicated reactions, &ec., 1518-20. Brewers value the courses
and attend them, sometimes incurring the expense of a second course, 15621,
1n the lab 'y each stud ducts experi independently, 1522, In
a brewery & man is merely taught the practical part of brewing, Only a few
brewers in England have chemical laboratories, 1523-4. Is not acquainted
with Dublin breweries, but Guiness’s seccond brewer arranged to study the
subject with witness, 80 presumably he had not the facilities there, 1525. The
hemists in b ies do not give sy ic instruction, His course is
somewhat expensive, The cost for the laboratory for10 months is 25 guineas;
would prefer to see it lower, 1527. Mr. Brown’s stat t that the practical
teaching costs 5 times as much s it brings does not apply to witness’s
departinent, which pays its expenses, but may to others, . It would apply
wore to Prcf. Kennedy’s department, 1528-9. " Has no definite suggestion to
make a8 to meeting these extra expenses, but voluntary subscriptions would be
most useful, 1530-1, Some of the German brewing schools are founded by
the State; prefers public subscriptions to State aid, a8 giving greater freedom,
1532-4. No attempt has been made at University College to obtain funds
for establishing a school of brewing.  Brewing is not a special feature there.
More than 20,0001, was subscribed ds & new building, but b as such
did not contribute. Does not think that brewers would contribute largely
towards a school of brewing. Does not appi of special technical school
'I'he scientific principles that underlie such arts as brewing or agrieulture can be
hetter taught at colleges like Owens or King’s, and the practical part in breweries
oron farms, 1535-9.  Experimental farma are useful, bat it is not useful to have
a farm where a number of lads pretend to work. A lad had better go to one where
he will bave to work like other employés, 1540, ¢ Agricultural stations’’ are very
useful, but they should be devoted to experi and not pt profitabt
farming, 15641-4. The German brewing schools are not examples to be
followed, 1545. Considers his course of 10 or 12 lectures on the chemistry
of brewing suficiently long for all practical purposes. Devotes the time
entirely to principles; does not teach practical details, and consequently it is
not m.-ceasar‘y; that he should be ncquainted with them, 1546-7. It would be
. impossible that he should have an intimate acqusintance with the latest
developraents in the trades with which he deals, but, without it, can impart
valuable knowledge that would not be acquired in a factory or by studying
pure chemistry, 1548-50. Agrees with Dr. Siemens that principles are all
essential in any trade, but in educating a middle class lad we should at least
try in the last stage of his college career to enable him to acquire techuical
knowledge quickly, 1551, Does not teach but explains the
underl?ing. them, 1552. His laboratory at the college is distinct from that for
pure v, and the are distinet. Technical instruction should be
given in a college where litersry and scightific instruction is given, so that
when o student in his third"year is atudyfug applied science he might at the
i 14249, .k
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same time have an opportunity of inuing his education either in literatare
or pure science, 15563-8. A large number of students in brewing come to
witness who have not that knowledge of pure science which is desirable, but
atill the instruction given has a distinct commercial value to them, 155960,

MORRIS, Mr. WiLLiaM. Pages 150 to 16l

Designing is an important element in his business, 1561. Makes his own
designs mostly. Be(glires originality, and it is difficult to get that among
designers, 1562-5. lish possess originality, The superiority of the
French in design is to s great extent the result of training ; they are masters of
style, but have less innate love of beauty in lines and colours than the English.
‘The French have a natural tendency towards system in all things, which in
art leads to style; in some respects they overdo this, preferring it to heauty,
1566-73. 1In’ textiles the French designers have adfreahr reputation than
ours, We copy and purchase from them, 1574. Wall papers are more used
in England than in France, and our designs are more original and better than
theirs, 1575. Doss not know what the Freach do in printed farnitures, but
they have an ennrmous variety of wovea stuffs for furnitures, and show
great cleverness in adaptation of mnterial, &c. Has been amazed at the
cleverness shown in samples from the South of France, Does not know
where the designs were produczd, 1576-8. If the technical designers did the
greater part of the drawing, instead of only adapting the work of mere
artista like some vf the Paris designers, better results would be produced,
both as works of art and in the long ran commercially. It would, perhaps,
raise _grices, but division of labour while lowering prices lowers quality,
1579-80. Believes there would be a demand for a high class of gonds
designed by an artist who also arranged its being put upon the loom, although
cheaper goods would command larger sale. In France there is a large market
for high class goods, 1581. In low class goods we can command the markets,
but the French do a great deal in cheap artistic figure weaving for furniture.
In high class goods we have to compete with articles designed by Parisisns
(who, as he believes, design for all the textile trades) and woven in the
provinces, To hold our own we want an education both general and
technical of all our workmen. ‘This shonld he obtainable in their own towns
without coming to London, 1582-5. We should not attack the French on
their own ground, but try to produce our own styles; we might in time
produce as good paying results as they, and even command the French
market for designs. Some of our designs are already attracting attention in
France and America, 1586-8. ‘The artist and designer should be one. He
must study old examples, buat should check lity by tant study
of nature, 1589-91. A man who is to be a designer wants to be taught to
draw thoroughly. The course at the Departmental schools of art is good on
the whole. C. ing the laints that rapidity is ificed to elahorati
in our art schools, considers rapidity & good thing if not carried too far. ‘Too
much value used to be attached to extreme gnhh, bat is not now. The
judges in the national competitions always value the fundamental qualities of
the draughtsman. It is a mistake to suppose that high finish is necessary to
obtain a place in these competitions, 15426, Does not think any changes
are tial for preliminary training ; in the p t iculum some
work too much in the direction of “picture painting, 1597-1600. A student
training for, say, lace designing, should, besides studying from good models
and nature, have easy access to good examples or drawings or priots of old
lace, &c. The same applies to other trades, 1601—4. There should be in each
Iomht;"n pl set of bistorical ples of the local i untr'v,mdl
coliection of beautiful objects in other f; 1605-7.
should establish their own mmseums, but national sid might be given, 1603,
S. Kensington Musenm should not be to any extent broken up, but superflucus
o_b;ectu _mxght be sent to provincial museams. Does not approve of the
circulation system, although 1t is of use in cultivating general taste for beauty,
because (1) there is danger to specimens in transit, (2) musenms are most
useful when lina g Large f: ing towns
should have their own museums of original specimens and copies, typical of
their own manuvfactures, 16(5-12, Agricultural towns should also have
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museams to cultivate publicappreciation of excellence, 1613. Would make the
central museum the first eare, and, without entirely suspending the circulation
system, give aid to the foundation of p t provincial baving
special reference to district industries, 1614-5. M in the P
towns would be worthy of aid. Reproductions of objects at the central
museum should he distributed among provincial museums; they would often
be almost as valuable for study as tﬁe originals, 1616-9. The circulation
system makes museums more attractive by supplying novelties; it might be
continued as regards articles that can be safely circulated, 1620-1, In the
S. Kensington collection of Indian fabrics, and the Bock collectiou of textiles,
there are many specimens that might be sent to provincial museums, 1622-3.
Some of the specimens of blue pottery in the Persian collection might be
spared. 8. Kensington is also very rich in ancient pottery and majolica, of
which, though reproductions cannot be made, drawings might, which would
be almost as useful, except in Potteries towns; a few examples would be
sufficient, together .with drawings, 1624-8 R ds lithographed
drawings rather than reproductions of metal work. Preparing these drawinge
is capital education for students in the art schools, 1629-33. Weaving
designera are trained in art schools, and draw passably, but have finally too
much to do in the mechanical line to attend much to drawing, 1634. Knows
no more of weaving schools than that they exist and are very perfectly carried
out, 1636-6. Opportnnities should be afforded in art schools for learning the
practical part of designing. Since apprenticeship has b less
young men in workshops are very badly taught their trades; there should be
some systematic traiming, 1637-9. Looms might be introduced into art
achools with advantage. ~ A designer should be able to weave, and this might
be advantageously taught in the schools if practicable. The student would be
less hurried than in a gwtory and could he put through a systematic course ;
in workshops it is often the interest of those who teach him to keep him back,
1640-2. OQur textile industries have suffered in petition with other
countriea from want of school training in designing, 1643. It is commercially
important that the designer should be thoroug:iy inted with the machi
on which the article designed is made, otherwise he either works by rules and
is cramped by them, or, if a great artiss, prod impracticable designs, which
are altered and often epoilt by the manufacturer. This applies to all work that
has to be put threugh a machine, but especially to such work as calico-printing,
where the number of colours in a pattern is limited, 1646, It is essential that
the designer should have knowledge of the material and machinery used.
Cannot say if or how this conld be taught in art schools, 1647. Elementary
literary instruction has much influence on the ultimate success of workmen,
1648. Everyone should be taught to draw, 1649. Kunows that drawing is
taught in elementary schools, and is going to visit one to see what is done ; will
sut in observatious upon it, after he has seen it, 1650-2. Men intended for
esigners should genecally draw more or less from the human figure, but for
some plant form is better, They should continne general art instruction after
ing on actual loyment, 1653—4. The French have style innately, and
generally take great pains to develop it, 1655. With an improved system of
art education the style of English design might be greatly improved without
sacrificing individual or national idiosynoracies, 1656. Does not think there is
in London a school of professional designers similar to that in Paris, but there
sre many hall-professional desi g lly ducated in the technique of
the arts they &sign for. Does not think they supply the provinces to any
great extent, 1657—8. Carpet designing is mostly done where the carpets are
made, The carpet designs in the national competition come mostly from
Kidderminster. Some are prepared for the purpose of adoption by the
Kidderminst: facte Designs are sometimes made too fine for
profitable exeoution, 1659-61. We export carputs to America to s certain
extent ; cannot say 8s to France. The Americans manufacture carpets. They
sometimes buy small pieces from Kidderminster and copy the designs. Our
only carpet importations from Europe are a small quantity from Aubusson, and
hand-made ones from Holland, 1662-6. It would encourage designing if prizes
were given in the national petitions for s th lves and not merely
for designs for goods. Sufficient atteution is given to the employment of
experts as judges, 1666-9. ’

k2
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PEACE, Mr. MasxkeLL WiLLiam. Pages 161 to 169,

Is secretary to certain Mining Associations, &e., 1670-3. Wigan Mining and
Mechanical School, of which heis h y tary, was founded in 1868. In
1867 it was closed, as the operatives for whom it wns intended did not attend,
1674~5. In 1868 it wase reopened. The principal employers give preference
iny tion to work btaining prizes, &e. at the school, with beneficial
results to themselves and the school. ‘The certificates given to successful
students have been a great inducement to join and have advertised the achool,
1676-8. Instruction is given on 3 evenings and 1 morning per week, and
oceasional visits are made to the principal works, 1679-80. List of clagses with
number of students and progress from 1867 ; it cannot take more students
from want of accommodation, 1681-2. The number of students is less than
in 1878, but more prizes and certificates are taken than at any previous
time. In 1877 and 1878 1 from Cambridge lectured in the school
on geology, Shakespeare, and other subjects, muinly scientific; this gavea
great impetus to the school, 1683-5. There is & special scction for the
technical education, theoretical and practical, of colliery managers, 1686-8.

Gives a sketch of the sch of inations for mine gers’ certificates.
‘The inations test k ledg quired for safe working, not commercial
success, Machine construction is not included, 1689-90. Appointment,

of examining boards and exsminers, and control by Home ()(ﬁce, 16914,
Intending colliery managers are at Wigan school induced, if possible, to attend
the ortjina.ry classes there, and their instruction in practical mining work is
given in specinl classes. The students pay the expenses of the class, and the
school provides rooms, competent teachers (named), and, with the aid of the
Science and Art Depmment, apparatus, 1695-9. In the general classes
instruction is given in sciences connected with the district industries, 1700,
Of the 165 students at the school proper in 1881 a large proportion were
working artizans, a feir proportion working miners, and some underlookers,
but few foremen, 1701-6. Men espiring to be foremen attend, as passing the
examinations gives a claim to promotion, 1707. One half of the successful
didates at the last G t ination at Owens College were from
Wigan school, 1708-9. It has produced a class of people scientitically trained
for the district industries. It is higbly appreciated both by employers and
nployed, and is b ing more so by the latter. Education of miners in
sciences connected with mining promotes safety in working, 1710-14. No
tax is levied upon miners for its support. Some subscriptions have been
gathered and Jand bought for a new building, to cost 12,0004, but the scheme
is in sbeyance owing to depression in the coal trade. The committee think
of erecti /4 ‘a temp y buildi Prizes are given by colliery owners and
others. The principal officisls at nearly all the local works are jast or present
studenta of the school, 1715-6a, It is now carried on at Hope Street Schools,
1717. 'The apparatus is sufficient and very extensive; it has been acquired
by grants in aid and | ion, and the i provide more as nqnind,
1718 The instruction in chemistry is practical, in geology by specimens,
1719.  Cannot tell the nature of the instruction in iron and steel given in
connection with the City Guilds. Will furnish syllabus of the course. It
comprises smelting, rolling, &c., and is given by practical teachers (named),
The number of stud is i i ‘F'his class is suited to the wants of
the district. Men holding appointments in certain jronworks in the district
are or have heen students st Wigan school, 1720-5. ‘Ihe teachers in iron
and steel appear satisfied with the examination, that it is of & practical nature,
and well ‘calculated to test practical knowledge, 1726-9. The mining
H )0 cont with S. Kensi does not show labour spent in
teaching coal mining, which is the mining of the district, and necessitates
teaching general mining, which is not required; there shonld be s specisl
examination in coal mining. The Employers’ Linbility Act will encourage
these schools, 1730-3. Is not acquainted with other mining schools, 1734,
It would be an advantsge if those who hare passed through the Wigan
elementary classes could be further trained, but hopes to be able to give that
training in Wigan. Manchester is the centre of a coal mining district, 1735,
Some of the large colliery owners apprentice their sons to mining engineers,
and dtmqg their apprenticeship they attend Wigan school. Apprenticeship is
still considered neceasary, though a few have gone to Jermyn Street. It is
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the only way of accustoming young men to the almost military discipline of a
colliery. Apprentices have no opportunity of acquiring higher education, being
engaged all day, 1736-43. For tgha last two years classes in ivon and steel, &c.
in commection with the Guilds Institute have been held at Wigan Institution
with fair success, 1744. Did not know of the practical examination by the
Guilds Institute in mine surveying., That is important, 1745, In addition to
the mining schools there are in Wigan two other i

instruction is given in connection with S. Kensington, 1746.

ANDERSON, Mg. WiLLiam. Pages 169 to 177,

Is & mechanical and civil engi ber of the Insti of Civil and of
Mechanical Engineers and partner in the firm of Easton and Anderson. Is
acquainted with the state and systems of instruction in civil and mechanical
engineering, both here and in some of the principal tinental tri
1747-51. "Pupils coming to him for training as managers or owners from the
great publie Is or universities have no scientific knowledge, except
perhaps in ties. The d hools, such as Owens College, &e.,
give really useful education. He has few pupils from them, 1752. The best.
training would be instruction at a scientific college, from about 16 to 19, and
2 years training at the works, passing through all departments to gain
practical knowledge of materials, gc., instead of 5 years at the works, 1753-8.
At the college, besides aciences, all of which are wanted by an_engineer,
the present state of machine construction should be taught. Competent
professors could be got to teach it, 1759-60. Such instruction could be given
at University or King’s College. Prof. Cowper used to deliver at King’s
College ad ble I on hanical construction, illustrated by models,
&ec., and take his class to factories to see machinery at work. Believes this is
still done, There was a fairly good workst rwhﬁzi it ttended, 17
physical and chemical lab 'y are useful, but does not lay much stress
on the workshops. It would be s good thing, and save time when students
entered the works, if they were accustomed to the use of tools at college, but
the work done in these workshops is smnall in character and of little use, and
students are not kept to the p ibed , but allowed to do fancy work.
‘Where good use is made of them the workshops are of iderable advantag
1764-70. ‘The systems pursued at King’s and University College workshop
are distinct, and both wanted. The latter is more & physical laboratory,
which is indispensable, but not a substitute for the more systematic workshop
instroction at the former. When he was at King’s College the first year was
devoted to wood-work, the second to elementary fitting in metals, and the
third to the use of machine tools, &e., which is & very good course, 17714.
In training &e. in G ¥, Switzerland, and France, too much
time is given to theory and none to practical G t ts, who
attend a technical college for a year or two, afterwards pass a time at the works,
and then return to college, consider actual work heneath their dignity, and
only walk about the workshops teking notes, &e., and occupy themselves in
the drawing office. If they worked it would be a good system, 1775-9. If it
were introduced here, does not think the young men would return to college.
Frequently sends abroad pupils who have nearly completed their term to
take charge of machinery and workmen, and it may be years before they come
back, 1780-2, For the pi ion of fi little in the way of
training. can be done, but for the rising generation much might Le, and is
being done, 1783, Selects his foremen from nmoni the workmen, who enter
as boys and acquire experience in the works. The Education Acts have done
much to improve workmen morally and intellectually. Does not think the
French’ system of training foremen can answer; man t of men
cannot be taught in a school. It is essential that foremen should be drawn
from the workman class. The new code proposes to give more science
instruction in elementary schools, and nlthougg, since the hogs leave echool at
14, that instruction must be rudi 'y, it can be continued in night clusses,
1784-9. Hopes in time to see a class of young men intending to become
foreraen who will go through a course of workshop training, longer than that
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required for a manager or owner, after an v ion more ad 1
than that of ordinary work A f need not be a good workman, but
must be familiar with the work. Promotes men who have the knack of
organization and superior elementary education. You cannot get at the right
sort of men by examination; the same applies to school teachers, 1740-3.
1s not inted with the school d with Mather and Platt’s workas
which apprentices are obliged to attend to receive instruction bearing upon
their trade, but thinks such schools would be beneficial and would adopt the
system if he could; fears, however, that the men would oppose it. Is not
surprised that it pays, nor that it improves the conduct and intelligence of the
workmen. If it should become known that the onme school is successful it
would help loyers to ny objection on the part of workmen
to similar ones,i794—'l 802. It wonld be & good thing if drawing were taught
in elementary schools, but the code is getting so stringent in standard subj

that it is difficult to find time to teach it. There is no drawing class at Erith
elementary schools, 1803-5. There are classes in tion with 8. Kensing
ton. The Department are doing the best they can, but the teachers are very
inferior. In isolated places good lectures cannot be got because of the
ner ily emall attend 1806~7. To s sucgestion that some of the
i t classes, replies that, however

draught: or junior gers might
much & man may know, it does not follow that he can teach, 1808, ‘Ilie
elementary schoolmasters there are not certificated in ecience; if they were,
that, with access te the works, would meet the difficuity, 1809-10.
Prof. Rankine’s system of teaching has had a great influence on English
i and in making engineering scientific, 1811. 'Witness’s pupils from
Ppublic schools know only pure mathematics, and cannot apply their knowledge
at all ; it is useless, 1812. Students from the science colleges are all that can
be desired, 1813. Mechanical engineering as an art is improving very much in
ihis country. Conti 1 i are fast approaching our level, but
have not yet reached it. We are more practical, 1814-9, Our loco-
motives, marine engines, and hydrsulic machinery are all much better thao
theirs. They are not ahead of us in any branch of engineering, but are
getting very near us, especially in electrical engineeri In the ventilation of
mines by hinery Belgium made more prog for & time than we, but we
are now no longer behind them. Fureigners copy everything that comes out
here, 1320-30.  If artizana could have access to good classes it would be &
great advantage, hut does pot see how to get them in isolated districts. The
ity should provide them i Does not much like Govern-
ment interference except for examination, 1831. An educational test for
membership of Institutions of Civil and Mechanical Engi would p t
the education of English engineers, since they all desire to become members.
‘Would not suggest a Government examination; would only require that the
candidates should pass through some sort of scientific traming; at present
many members have hardly any scientific knowledge. and may even have gone
through no scientific study.” Some exceptions mi}ht be made. No such
training meed be insisted upon before a man is al) to conduct a mechavical
engineering factory, 1832-7.

MOTT, Mr. Hengy H, Pages 178 tp 1x1.

Has general g of the busi of H. Scott, Richmond, & Co.,
wholesale dealers and producers of the best class of textiles snd wall papers,
for which witness furnishes the designs. Some of their goods are made
abroad, but all from his designs. The French send many goods of this class
into our market, 1838-52. Has been connected with the trade many years.
Has been successful as a designer, but had no special training. Has entire
management of Scott & Co.s busivess, both as to designing sad ad-
ministration, 1853-5. Designers sometimes take round their designs, and the
manufacturers choose such as they think will sell ; that is their only criterion,
]Raﬁ. There are several designers in London, but it is not a very large
business, 1857—R.  Cretonne, tapestry, and damask designs are purchased in
London, but Paris is the chief designing centre for oll nations, 1859-61.
French decorative designs are light, frivolous, and gay, and therefore popular ;
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ours are, perhaps, over-studied for the general taste, 1862-5. Parisian
designers pick up their training as assistants. Does not believe they attend
schools of art to any great extent, 1866-7. Knows of no other training for
designers in England than that at schools connected with S. Kensington,
They do not generally receive even that. They usually start with a capacity
for drawing, but no education in figure drawing. They begin to design and
gain experience as they go on. Some improve themselves by study, but many
do not. Their designs eell as well, if not better, even in expensive fabrics,
than those of more artistic merit. Perbaps this is_a little less the case than
formerly, but not much, 1868-74, Mr, Morris’s designs pay, but his isa
special cose, and no guide as to the commercial success of a high class of
designs. Does not think they would pay on a large scale. They have only
been copied here and in America, not on the continent. His work is a very
small part of the general trade in fabrics, 1875-8. Scott & Co. export to
America only. There is not much export trade in high class stuffs to the
continent ; many cheap cretonnes are sent, mostly copies of French designs,
1879-81. Only designs for Scot & Co., 1882, The public, both here and
abroad, do not appreciate artistic merit; those articles sell best generally that
have least, 1883-5. The production of a high class of design would not
prevent the ordinary trade being carried on, mor have much effect on the
amount of business done. The taste for the * Early English ** style has given
an impetus to our facturing trades by keeping out foreign goods, but
the Freach and Ameri are now adopting that style. Mr. Morris created
his designs upon old types, markinjz them strongly with his own genius. The
“ Early English ” style is a deb and indirect out of his work, 1886-8.
- A man, to be a successful designer, must have taste, some knowledge of form
and of the style of particular periods, and some power of hand. If's man has
it in him he will be a desj training or no training; but if not no
teaching will make him one, The best training is that got in business, but a
general art education is of value to designers, and the bronder the better.
{‘he‘ ;l;ould aleo be induced to read as much general literature as possible,
B8Y-94. :

CHAPMAN, Mr. Hengy, M. Inst. C.E.,, M. Inst. M.E. Pages 182 to 193,

Is n civil engineer. Has resided 25 years in France, and has experience of the
working of both English and French systems of instruction for engineers,
1895. "T'he technical instruction given to sons of masters and managers in the
French Ecole Centrale and Ecoles des Arts et ‘Métiers is not sufficiently prac-
tical to enable thein to conduct a factory without practical foremen, 1896-8.
That at the Ecole Centrale is of a very high order, but young men from that
school think themselves engineers, and are above being taught anithi.ng prac-
tical, and therefore never become thorough mechanics. Most French mechanics
have a low standard of accuracy in workmanship, and sacrifice simplicity and

heap to th ical perfection, 1899-1901. The French system, by keeping
» man out of the works until he is 22, prevents him changing his profession if
unsuited for it, 1902. In England an apprentice who finds himself unsuited
to his business is young enough to leave it and learn another. If he remains
and feels the want of technical education he g lly has opportanities of
self-improvement, e.9., Crewe works. His practical knowledge then enables
him to learn the theory more quickly, 1903. The objections to the Ecols

Centrale npply aiso to the Ecoles des et Métiers, but with lesa force, the
technical instruction there being more elementary, They turn out capital
clerks for railway and credit ies, and’ their at are in d d as

such, but do not turn out mechanics or engineers. The pupils gain little
ractical knowledge, and the workshop edueation is of very little use to them.
%Vould rather take a lad who has been in a workshop only, than one who has
been in a technical school only ; the former can be taught theory more rapidly
than the latter can be taught practice, 1904-11. French mechanical engineering
is inferior to Germon or English ; simplicity, y, &c. are ificed toa
desire for theoretical perfection, and their hines are therefore plicated
They fuil, too, in accuracy of workmauship. They use the Whitworth system
of serews, &c., and make severe specifications, but are deficient in handicraft,
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1912-7. The French are not making rapid progress in engineering, nor do
they promise shortly to beat us. French mechanics of 60 or 70 years back
were practical men, not technically educated, and their work bas not heen
improved upou since. The technically educated men are inferior to their pre-
decessors who adopted the profession from taste. The introduction here of the
French wsystem would be disastrous, 1918-21. The system of technical
education in this country, extended as it is being extended, could scarcely be
improved upon, 1922, Inen ideal system children should be taught elemen-
tary mathematics and science in all, even board, schools; those showing
industrial taste should be apprenticed, and if the taste developed opportunities
should be given of acquiring technical education at night, or, if working half-
time, in the day, 19234, \ﬁuuld insist on apprentices, &c. attending technical
night schools as advantag to th lves and their masters, 1925-6.
‘Where such schools do not exist it would be to the masters’ advantage to
establish and support them. Some large works have schools atached to
them; would rather apprentice a son of iis own to those works than others,
1927-9. Does not think large employers will generally establish achools of
their own, but they might liberally support hanics’ insti There is
danger that lads attending factory schools might get into a groove, 1930. In
English engineering works, so far ns he knows, draughtsmen would not be
allowed to leave their drawing and go into ihe works. They should have
gone through the departments and gained practical knowledge before b ing
draughtsmen. Young draughtsmen coming into the works withont practical
knowledge of machines, and not paid full wages, he would look upon as
apprentices, and allow to go into tge works to study, 1931-3. 'I'be action of
trades’ unions and rules of trade is di as limiting the ber of
apprentices & master may teach, 1934. Master workmen do impart what
they know to their apprentices, as far as they can, 1935-6. Thinks that
workmen, as a rule, would rather their sons earned wages than give time to
education, 1937-8. Does not think the workpeople would co-operate in any
great technical educational movement. The workmen’s power to reatrict the
ber of app ices is i ing. The system of apprenticeship is not
dying out in higher b h hanical ineering, but perhaps is in
certain manufactures, 1939-44. The teaching of manual labour and the use
of tools in primary schools is ve luable, as training the fingers and giving
& taste for the work. Every boy should be able to do a little carpentry, or
some guch work, 1945-7. Such teaching is the hest part of the French
educational system, and is worth the time spent on it. Recommends its
introduction here. It would not d kshop training, 1943-50. In
.mechanical engineering we more than hold our own in comparison with
the French, 1951-2, As to a statement that certain engines at Croix and
Lisle, made in France, were cheaper and more efficient than could be got from
England, replies that English-made machines would have to pay iage, &c.;
although some English makers would not supply what was wanted others
would; as to quality, attaches no importance to one person’s preference,
1903—5._ _The free night-school drawing instruction in France is of great value
for training engineering draugh Similar facilities should be Jargely
developed in England, where they hardly exist anywhere, except in mechanics’
institutes. That provision is not enough. asters might see that their
employés attend night schools and science classes, 1956-60. Canant k as
to the relative cost of English and French cotton and wool machinery, but the
former is preferred, because, being better designed and made, it can be worked
at higher speed. There is no serions competition with ns in that class of
ery. The best French-made machines are on English patterns, 1961-4.
French works ploy English ‘ 1965. Has no doubt we
AL ey B o, 15, T ey
patentees. rench have, from natural aptitnde inventive power
than we. 1966-8. The ooly feature of the Frgnch e'-m could profitably
adopt is the greater attention paid by them to chemistry and ptynia in
rlinary e 0. In our dary schools there is a distinct waot of
scientific instruction, 1969-72. French mechanics are inferior to English in
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consequence partly of the system of training them in schools attached to mere
amateur workshops instead of in factories, 1973-6. The best training for an
English engineer would be, after a g 1 education, including el tery
mathematics and science, apprenticeship in a workshop from 16 to 21;
sufficient theoretical knowledge, which he wouid acquire more quickly because
of his practical knowledge, being obtained at night classes, &c. At 21 he will

have had sufficient training to & practical engineer if he has any taste
for it, 1976-8. For the higher class, those who are to advance the science of
engineering, s further and more lete ] ical education’ would be

neceusnr{.( They should after 21 studyrthe applied sciences in which they are
weak, Men get too oid to learn the practical part of their business, not the
theoretical, 1979-82, Agrees with the suggestion that they should enter the
works on leaving school, and after a time return to college. It is a defect in
the French system that at s given age students must have obteined & certain
roficiency, 1983, Men are not better fitted to learn theoretical science
getwsen 16 and 21 than after that age, but the reverse, 1984-5. The period
of apprenticeship of those who were to return to college might vary according to
proficiency. Instruction in the use of tools nt such a workshop as that at King’s
College would be advantageous and would shorten apprenticeship, 1986-9. The
defect in the French system mentioned above (1983§ is & very important one.
If & man of 50 can pass the examination he should obtain his diploma, 1990-1.
Has heen speaking of machi not civil or mining engineers, 1992,

KENNEDY, Proressor ALEXANDER B, W,, M. Inst. C.E., M. Inst. M.E.
Pages 193 to 199.

Is professor of engineering at University College, 1993, Young men come
to him from school before entering works, &c. The course recommended
i :—first year, mainly science; second year, el ary technical problems and
drawing ; third year, mainly in the epgineering laboratory, | g nature of

ial b t, & Has a large testing: machine and a
small steam engine for experiments, and hopes soon to have a larger engine,

1994.8. Some facility of ipulation is incidentally obtained, but it is not
. formally taught, 1999. Was the first to adopt this system in England ; new

colleges are now adopting it, 20002, After leaving school went 1o School of

Mines ; was then articled to manufacturing engineers, &ec. for 4} years; and

before going into business worked as draughtsman, 2003. Instruction such
as that at University College renders 3 years’ ay iceship sufficient. This is
now the usual term, 2004. His course is intended for masters only, and the
fees are high. Has not thought carefully on the technical insiruction of fore-
men, &ec.,, or workmen. Does not know an alternative to the system of
selecting foremen from the workmen. 1oes not know the French system,
2005-10.  Enthusiastically hanical lads might take some practical work
first, but gener»l]{ prefera students straight from school ; if mechanical work
proves distasteful, men can en‘er branches of engineering not requiting it,

2011-2. A man going through witness's course should at the same time

study pure science, 2013. He had better study pure science alone, before

being articled, than nor.hifg, but it would be better that he should study its
applications 83 well, 2014-5. 5 years’ apprenticeship from 16 with theoretical
evening instruction would not be good training. Physical fatigue would often

revent effectivoe evening study, and some relaxation is necessary, 2016.

f’ruch?.l beachéng u‘x the ‘\yorl'(l fol};}wed_ by a course of theoretical instruction

g pp ) would be good training, but
prefers the reverse order. Does not think 5 gem’, liminary training Y
for men of the class he has to do with, 2017. ~'There must be at some time
syst ic training in theoretical subj A young man of 21 leaving his
articles is in the best position to get practical work, and hence there would be
temptation to give c:}) all further education, but he would be as well qualified
to take up theoretical study, and easier to teach than when younger, 201820,
The 8. ington tions in hive construction and drawing are
calculated to be very useful to those they are intended for. ‘L'hey tend to raise
sufficiently qualified teachers. To puss in the advanced and honours stages
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the teaching must have been good. Is not familiar with the examinations in
other subjects, 2021-7. e ber of didates is in the
elementary stage, and as large 2s can be expected in the advanced, 2028-30,
His pupils at University College pay shout 40l a year in fees. They sre
meinly sons of professional men ; 90 per cent. of them are training for
mechanical or civil engineers of the higher class, 20314, Lads et middle-
class schools, who are to be engineers, should spend more time on science,
geometry, and model drawing to scale. They are now taught to draw from
the flat, often without ever seeing the objects drawn. At colleges training
might be given similar to that at University College, 2035-8. Thinoks it most
desirable to introd gineering lab y instruction into the 8. Kensington
system. It would be expensive, but could be done ou & limited scale in large
centres, 2039-40, The apparatua for such a laboratory would cost 1,000, or
on g smaller scale less, 2041. ‘T'he papers used in the Guilds Institute

hanical engineering inations are satisfactory. Practical examinations
might be introduced if there were practical means of teaching, 2042-5.
Refers to lecture put in (App. A.), and adds that the workshop training
which he considers necessary should be carried on in those places where first-
clnss work is done by first-ciass workmen with all the facilities and difficulties
of large manufactories, 2046-51.

LEGROS, ProrEsson A. Pages 199 to 203.

Is professor at the Slade School of University College, and formerly taught
tching at S. Kensingt: Uad ds French and English systems of art
teaching, 2052—4. Students in French art schools who do not Lecome artiste
become industrial designers; they know how to draw. The English system
is slow, vicious, feeble, and antiquated. Students will spend a year copying
ene ohject, and learn very litlle. The Slade School is, by high fees, practicall
closed to workmen’s sons, who would profit by it, and of 150 students only
shows projper spplication. Art-instruction in England should be gratuitous, as
it is in France, where it produces a marked effect upon industries dependent
upon art, 2055-60. Knows little of the evening ari classes under the Science
and Art Department. The drawings at the gmrly exhibitions show too higly
finish, and consequently slow work. Such work developes neither idess,
rapid execution, nor sappreciation of form. The system has much improved
under Mr, Poynter, 2061-4. At S. Kensington schools there are too many
lectures, of very little value as art training, and too examinations, 2065-6.
Instruction in pure art should precede (as in France) traing in designing.
A man who can draw well can easily apply his knowledge to designing, 2067-8.
The training for picture painters and designers should be identical, The
best artists of the Renaissance were also industrial designers. Nothing but
poverty will stop the tend to paint pi imstead of designing, 2069-70.
To train designers for a_particular Line their designs should be practically
carried out. Fo long as they work on paper cnly nothing but pure art can be
taught, 2071-2. The English are not ioferior to the Freneh in artistic capa-
bilities, and there is no season why we should not reach as high s level of
industrial art as they, if good methods of instruction are adopted. Gratuitous
edu_eation lies at the root of the question, 2073-5. The reason we buy our
designs from Paris is that witness and others like him sometimes make designs
for sale. The scheol of Parisian designers trained as such is not s strong one ;
they are mostly persons trained as peinters, but who have failed, 2076-8.
Att_.ac_hea great impc to the &c. in France as traicing the
artistic feeling of the people. Englich museams, &c. are comparable with
French, but fewer. Many people who have failed in Parisare thought a great
deal of in the Prench provinces, but men are so educated in London as to show
a stereotyped form of excellence. In France the best artists take pupils, some-
times gratuitously. That is not so here, 207980, English workmen are as
capable, artistically, as French. Free adult classes would show it, 281. Our
art classes suffer from want cf skilled tcachers, 2082, Qur national artistic
power is slowly increasing, but during the last 30 years there bas been an
enormous change as regards applied art, 2083-4. French primary school
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instruction has little or no effect in the production of art, 2085. To improve
English art teaching the instruction, besides being cheap, should be given by
artists, 2086-7. In S. Kensington school there are plenty of models and
casts, including & good many bad ones which should be got rid of ; country
schools have not enough, 2088. Provincial of industrial art would do
much good; they should be general rather than special, 2089-90. Modelling
classes should be generally established, 2091. Art training for designers
should be general, The designs at S2vres are furnished by artists. “The
highest walks of industrial art ave always oceupied by the true artist, 2092-5.

SOLLY, the Rev. H. Pages 204 to 211,

The Arti C ey <4 d the establish t of appren-
ticeship schools on the ground that lads cannot, as a rule, learn the principles
of any trade nor their application in workshops, but only rule of thumb; and
that often only by treating. They cannot gain the required knowledge at
night, being often too tired, nor in the day,as that would involve loss of
wages, Much might be done as half-timers; working men ‘recommend the

blishment of apprenticeship ls in which the theory and ecience of
special trades shonld be taught, illustrated by manipulative work—not for
sale—mainly making models. Manipulative skill must- be acquired in work-
shops, 2096-2101.  Cannot say whether central or local authorities should
provide the necessa’?' funds. The latter would not without a good deal of
agitation, 2102-5. The schools might be established and supported by the
masters, the state, or municipal authorities, or all three. Doubts if the masters
would be willing to do so, but instances Mr. Hooper’s good work for technical
instruction, 2106. Hul.no sgeciﬁc plan for meeting the cost. Draws

to apy p . the Huddersfield
h to the C issi ’ notice, Workmen will in many eases pay what
they can for their children’s technical traini but cannet pay enough.

Apprenticeship is dying ont, except in engineering, 2107-8. Sciemtific and
theoretical instruction cannot be given in & workshop, but might in a technical
school ; its application should also be taught practically there. Lads have no
time in the shop to think how their theoretical knowledge may be applied,
2109-11. Is speaking of the education of artizans, Foremen should be
chosen from artizans, 2112. Apprenticeship schools should not supersede
workshop apprenticeship ; the lads should spend part of their time in the
workshop and part in the school. Many workmen doubt the practicability of
this plan at present, 2113. The half-time system is the best, and 3 after-
noons a week should he spent in the technical schools, or, failing that, lads
should be taught in evening classes, 2114. The Science and Art Department
classes teach theory well, but do not teach its applications, which is what the
youths require, 2115. Parents would become reconciled in time to the loss of
wages caused by attendance at afterncon schools, and lads would earn good
wages much sooner, 2116, Suggests that aft and ing school

should be established in which practical ipulation is carried on together
with theoretical instruction; lads often refuse to attend evening classes
because they are tired or want recreation. Employers could and should
compel apprentices to attend aft hools if & provision to that effect were
inserted in_the indentures. They now in no adequate provision for
teaching. Evening classes meet the wants of a few only, 2117. Believes
there are schools at La Villette and Havre on that principle. In England
only knows of those connected with the Artizans’ Institute, 2118-9. Would
apply the principle with any required modifications to all towns and all trades.
Large towns with many leading trades should have schools for all those
trades, not necessarily in different buildings nor with different teachers,
2120-2. The theoretical teaching given by the Department is excellent, but

classes are ired in which its appl shall be taught by men who have
Jearnt both the theory and practice of their trades; some such men can be
found, but their number must be i d, and their training improved by

such classes as those connected with the Guilds Institute, or they might be
lected from work holding S. Kensingt: ifi 2}234.
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Additional Statement.—Technical ing clagses for adults are necessary
They should be near the workmen’s homes, and ged by lucal i
Employers and workmen on piece should be interested 1n technical education
and the production of good work. Trades’ unions should he urged to promote

hnical educati '%he competency of f should be tested by exami.
nation, especially in building and engineering trades. The advice and
experience of practical workmen should be utilised in framing and canying
out technical educati Local classes should be affiliated to the
Guilds Institute; the payments on results will much reduce their expenses.
Hands in pamphlet, 2124a.

BENN, Mr. Joun W, and PAUL, Mr. Henry R. Pages 211 to 217.
{(Mr. Bean.) Is tary of d
hi ¢ an *. P P

of now [ Isa

gner; Mr. Paul is a cabinet-maker, 2125-7, Has

worked at the bench, and knows perfectly the conditions under which work is
carried on in this country, 2128-9. Since the lapse of the apprenticeship
system lads in cabinet-makers’ shops pick up the trade; no one teaches them,
Recommends classes for teaching truction as applied to wood work,
d by men of practical knowledge. A plete set of tools, English
and foreign, should be provided, and their use and the preparation of working
drawings taught. The latter can seldom be learnt in workshops, Cannot
say how the expense should be met, 2130-1. Mr. Solly’s excellent suggestion
of afternoon schools is impracticable ; the classes must meet in the ¢vening
and on Saturday afternoon. Apprenticeship schools for workmen’s sons
would be a failure; they could not afford the loss of wages, 2132-7. Furni-
ture designers, &ec, have to pick up artistic inf ion at the &e.;
there is little teaching to guide them. Recently 18th century designs have
been copied, even though most ugly. The desig led the fashion ; improved
designs would have sold as well or better. The S. Kensington teaching does
not tiain the students in style or its epplication. Suggests classes for the
study of this, 2138-40. ledge of drawing need not ily precede
this study. R da teaching of and drawing, Would
recommend to tbe class a list of books on the subject. A list of standard
examples in museums, &c. should be prepared, and the class with its tcacher
should inspect such objects. Prizes, &c. might be given for descriptions,
rough sketches, &c. 1 or 2 wood carvers might nssist the theoretical teacher.
l'uﬁions in cabinet work are setting d i 1 i and
employers are importing foreign workmen. Believes we shall scon import
foreign furniture, &c. for sale, 2141-2. Styles may be taught without very
considerable art training, 2143-4. (Mr. Paul.) Confirms all Mr. Benn's
dati ‘Worl have to set out working drawings, and should
understand style to avoid mistakes. Foreigners learn at their evening schools
to set out their work in a practical workmanlike manner. This cannot be
learnt in London. A workman who has passed the Second Grade in art
would be in a position to attend the suggested classes. As mechanics we
cqual foreigners. The gold prize at the last Pavis Exhibition was won by
Messrs. Jackson and Graham with an srticle designed and executed by
foreigners. A man who if ing clesses i a knowledge of
drawing and style which assists him in bis mechasical work, 2145. Is told
that in continental schools style is not so much taught as working drawings
ond drawing from mudels, e.g., pieces of furniture. Has seen better working
drawings in Paris than in London, 2146-7. A society in Paris for * patronage
*“ of chil king trade” has established professional
forapp and a school has been opened for teaching drawing

pplied to furmt d ive drawing, and modelling. Will try to obtain
further information, 2148-9. Most lads coming to the trade are capable of
sttending the suggested classes, and many men would attend them snd be
willing to pay for the instruction. Does not recommend that it should
be gratui The S. Kens; grants would be lost, as the authorities
there seem to wish for elab ly finished drawings. It is desirable that
S. Kensington should alter its system as to studente who have paseed Second

hild in the cabi
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Grade, 2150~7. (Mr. Benn.) If the Commission should find any continental
school meeting the wants of the cabinet trade, would he glad to make notes of it
and put them in evidence, 2158. A iceship education in cabinet making
is declining in England, Relies on some fresh educational expedient to
maintain the trade, 2159-60. There has recently been a distinct advance,
muinly s & matter of design. Our workmanship is excellent, but we -were

wrong in pattern, 2161. The relative progress in cabinet making bet
England and other countries s matter of taste and fashion, 2162. In
drawing and setting out designs foreign arti are in ad of English.

In designing there 18 more originality of thought iz England ; more knowledge
of style and more finished art trainiog abroad, 2163-5. Our art schoole
could not give the special teaching required by cabinet makers without
specielist teachers, The majority of the present workmen do not see the
need of it; the generution now growing up do, 2166-71. Drawing and
modelling should be taught in elementery schools. The drawing taught
there now is sufficient and is good preparation for further instruction, 2172-5.
Parision boys learn more drawing than English in evening schools; cannot
speak as to day schools, 2176-7. A little modelling should be tanght in the
suggested evening schools, Neither modelling nor the use of tools could he
taughtin day schools, 2178-9, It would be & great advantage for children under
13 1o learn the use of certain tools, enabling them to learn more quickly trades
in which they are used and inspiring mechanical tastes, 21804,

HOOPER, Mr. Georce N. Pages 217 to 226.

Is a carriage builder, 2185. Is not appointed to represent workmen or
employers, but believes his views are shared by intelligent working ing
builders, 2186. His grounds for that belief. a8, with others, sent workmen
1o international exhibitions to observe and report on carriages, and established
St. Mark's Technical School, where drawing, &c., and, Iatterly, technology, is
taught. The teachers were all selected from the students, and have since
passed the Guilds Insti 3 ination, 2187. Gives examples cf
questions in coach building technology set at the Guilds Institute examina-
tions. The training given causes men to reason on their work, saves mistakes,
and removes prejudice against improvements, &c. It is adapted for foremen
rather than artizans ; use of tools is not taught, 2188-92, Many trades are pre-
vented from offeriog suggestions by ignorance of what is being done on the
continent. Has visited technical schools abroad, and sent two men there to be
trained, who have since been useful here as teachers, 2193 They were at Paris
6 months. Will arrange for them to give evidence as to the coach makers’
schools there, of which there are 3. ~Suggests that selected workmen in
other trades might, with advautage, be sent to technical schools abroad. The
Guilds Institute would probably provide funds, 2194-2200, 1f the Comu ission
opplied pressure, the Coachmakers’ Company might devote more of the'r funds
to this purpose. Recommends grants for smull technical schools in the
localities where trades are carried on. 2201-3. Hitherto the instruction has
been in the evening, but opportunities should be given of attending day clusyes.
‘The best class of workmen will make the necessary sucrifice for the'r children. -
Cannot say vwhether it would be generally spplicable, but it would be worth
while fur other trades tb try schools near the works, giving instruction for 2
hours on 3 afternouns a wevk. Has not done it at St. Mark’s from lack of
funds and opportunity, 'The suggection is Mr. Thrupp’s, 2204-11, Would
submit to the inconvenience of some of his apprentices leaving work to attend
such classes, Kxpects them to attend night classes and pays fees, but afcer the
day’s work they are not so fresh os is desirable, 2213-5. 'The patterns of
carriages vary at different houses. In America certain waggons are buslt of
uniforin size und pattern. It is not necessary, but desirable, that the men con-
structing purts of carriages should have an intelligent knowledge of the whole,
2216-20.  Does not at St. Mark’s teach use of tools, but sons of employers
might advantageously be taught that and the qualities and conversivn of
materinls, 2221.  Oue of the 3 Parisian schools truins chiefly the sons of
conchmakers. It has greatly infi d the coach building trade of the world, -
2222, Has sent two workn en there, and a Dublin coach-builder has sent his
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son, Theoretical and practical instruction are both given there. 'I'he school
has great influence, nng has reduced the export of carriages from England. Its
existence is not generally known here, 2223-6. The system does not so much
h i a8 improve their quality, 2227-9. 1t is most desirable that a
similar school (except that freehand drawing should he taught) should be
tablished for fact an ployers here, 2230-1, Apprentices,
workmen, foremen, and employers’ sons attend St. Mark’s. The instruction
developes workmen’s intelligence and increases their chance of promotion,
2232-5, The princieles of mechanica should be taught. Students would
attend classes in ics if the teaching were practical, 2236-40. Does not
think Government grants should be made to trade schools ; the various trades
would establish them if they realized their advantages. 'fhe more intelligent
artizans are more zealous in this matter than employers, 2241-5. Apprentice-
ship is dying out in the carriage trade, 2216. ’I'Ee trade has suffered greatl
from railways, 2247, The general character of carrisges made would be mue
improved and the trade stimulated by good drawing or technical schools,
2248-9. Continental countries have made relatively far greater progress in
quality than we, but the cost of their inges i Competition is at
our doors, 2249-53. English carriage interiors are inferior to foreign, but are
hecoming equal to them. Has employed foreign workmen for trimming, 2254,
Foreign employers, foremen, and workmen who have passed through the Paris
clasees are hetter instructed than English, 2255-7. An ample supply of
teachers for the suggested schuols might be got in 5 years, but not suddenly,
At St. Mark’s they were selected from the students, and have since acquired
further knowledge, 2258-9. The factory system is not extensively applied to
carriage building here but itis in America. A few American carriages come here,
2260-2. There is more machinery used in the provinces than in London, but
no great repetition of parts, 2263-4. Little machinery is used in Paria. In
Vienna there is more repetition of parts, and much machinery is used, 2265-6.
The Institute of British Carriage Manufacturers met for the first time on
December 2 last. It pts the import. of technical education for work-
people. The Paris school where masters are trained is a private speculation,
and was started by a workman. He supplies drawings, &e. As public opinion
b /| f £ lish techrical schaol

atalh

roore , will
2267-71. As regards freehand drawing, the Dep classes might have
ised ter infl Th ired technical instruction should and will

grea e req
be given in schools for all classes, supé)orted by manufacturers and taught hy
selected foremen and workmen 1rained in art and science.  Calls attention.to
the mixed committee of St. Mark’s school, 2272-4. .

MILLIS, Mr. Cuarves Tuomas, and HENDERSON, Mgr. Daxiec.
Pages 226 to 230.

(Mr. Millis.) Is a metal-plate worker, 2275. Refers to paper on training of
apprentices prepared by him, 2276. Apprentices to tin-plate workers in London
are very imperfectly trained. They repeat a number of articles and do not get
sny instruction in pattern cuttinq. Nearly all the articles are made of old
shapes. Birmingbam and Wol p f: stantly introd
new patt or foreign petition would be’ very keen. Believes that
foreigners do now compete with us in all markets, 22;7-81. The Anericans
have taken more int in pattern cutting, and published several trade hand-
hooks, 2282. Metal-plate workers should be taught pattern cutting, and so
much of the properties, &c. of metals as would explain the principles of anneal.
ing and solders. The Guilds Institute syllabus meets their requirements,
2283. A thorough knowledge of solid y should precede i ion in
pattern cutting. Freehand drawing would not be a great advantage, 22846,
(Mr. Henderson.) Young engineers have much improved in education and
ability, and show great desire for tcchnical educati The engi ing trade
is not going back. The workmen are more skilful than when apprenticeship
prevailed, notwithstanding division of labour. By going from factory t» factory
they get wider experience and better knowledge of the use of tools, and tech
nical education enables them to take advantage of these opportunities, 2287-90,
‘The science and art classes do good work for the trade, 2291. Government
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snd railway companies might technical education, and £ill situati
by competition, 2292, The classes at Crewe are much encouraged, stand very
high, and are of great use to the workmen, 2293-4. Makes the Nordenfeld
un ; finds no difficulty in meeting with skilled artificers for the work, 2295-6.
Technical education is well provided for in some parts of London, but not in
certain manufacturing districts, 2297, The drawing taught in elementary
schools fits lads for the workshop. They are more intelligent than they were.
Evening instruction in theory, with workshop instruction in its np&)lication, and
in é)mctical work would be sufficient. Engineers have improved in character
and willingly assist the boys, 2298-302, "Workmen greatly desire technical
th Suggest; inations and orders of merit to assiat employers in
lecting men for jion. Employers would, h x: Mly prefer men
tm'ned%y themsefvea, 2303-6. (Mr. Millis.) The instruction he suggested
would improve workmen and assist in training foremen. They cannot get it in
workshops, 2307-8. The Department geometry classes do not give it, 2309,
It is advisable that every tin-plate worker should understand pattern cutting,
2310-2, He would then put his work together better, 2313-6. (Mr. Henderson.)
Has worked with inental and Ameri i worl , and found their
ertucation ioferior to Knglishmen. Only knows one institution in New York
where they are specially trained, 2319-20,

WRIGHT, Mr. WiLLiam. Pages 230 to 234.

Is a modeller at Doultons’, and has plied models for gold and silver
work, 2321-2. Students, to learn modelling, should begin young, even in
elementary schools ; those who begin later get a cramped style, 23234.
Such trainiog as that at Lambeth Technical School would improve our
urtistic industries, 2325. More art kuowledge and taste is put into French
pottery than (with a few exceptions) into English. There is more moulding
used in the Jatter, 2326-8. Learnt practical modelling from M. Protat,
whose mode of working was superior to those used in England. Describes it,
‘Was taught terra-cotta work, which is in great demand here, 2329-34.
Certain potters should have & knowledge of lelling 1 to know
where to ‘flnce seams, &c., pressers to aid them in taking off seams and
restoring defects in moulding, 2333-9. Was a national scholar at S. Ken-
sington School of Art, 2340-1. The training there and at Lambeth School
was the best he could have had, but previous training, by a practical man,
in ornament and styles would have been & great assistance, 2342, The
teaching in local schools so far as S. Kensington is d is admirabl
but masters for special schools should have special training adapted to the
district indusiries, 2343-4. Children when very young might be taught the
technical part of the district industry, and eligible youths be sent to
S. Kensington, &c. for art and science training. In Kindergarten schools
rudimentary modelling in cardboard is taught. 1Ias heard that clay also is
used, 2345-50. Persons instructed in fine art in relation to pottery should
have » knowledge of the materials used, 2351. The design classes at
S. Kensington are not quite satisfactory, but imProving, 2352-3. Modelling
clusses both there and at Lambeth show decided progress, 2354. Modellin,
might be taught in all art schools; it is useful in most industries, 2355-7.
Has little knowledge of forei%)] modellers, and that not flattering to Frenchmen,
except M. Protat, 2358-9. ementary instruction in modelling should be the
smne for all, advanced differentiated, 2360.

BERRY, Mr. Georcg Marruew, CHANNON, Mz. Joun, and STAYNES,
Mg, HENRY. Pages 234 to 239,
(Myr. Berry and Mr. Channon.) Are bricklsyers, 2361-2. (Mr. Berry.) The
taste for art in brickwork has lately grown to a wonderful estent. Suggests
blisk of technical schools of bricklaying, especially in London.
External aid is required to support teaching. Has taught in 3 classes for
warking bricklayers., States subjects of instruction, most of which are not
taught in science and art classes. Some are trade “ knack,” which cannot be
explained, 2361-9. Does not look so much to Government money as to that
held in trust for educational purposea by City guilda. 'I'he Artizans’ Institute
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has received grants from certain companies, but desires something more
definite, 2370-4. It is of national importance that bricklayers should be
technically educated, and they are mucﬁ disposed to perfect themselves in
originality and or tati 2375-6. (Mg. Channon,) The teaching at
S. Kensington, hoth elementary and advanced, is not sufficiently practical
for bricklayers; it could only be made so by teachers who are practical
workmen understanding the applicati of science to bricklaying, 2377-82.
If bricklayers conducted classes under S. Kensington they must follow its
syllabus. ~This should be extended in a practical directi Students should
be taught to work arches, &e., 2383, The examinationa do not test whether a
man has the knowledge necessary for a bricklayer. Has been through the
examination. Something far more advanced is required, e.g., moulding arches,
&e., 2384-6. Will hand in a paper of suggestions (App. B.), 2387. The
teaching required might be given in evening classes, and paid for on results by
the Department, 2383-9. (Mr. Berry.) Has some experience of Portuguese and
French bricklayers ; they are not so fast as English, French workmen have
better general education, but are not more intelligent, and have no more special
training. They might understand working drawings better. The system of
working is different, 2:390-400. ‘I'he Department syllabus might be improved,
and the classes need some little alteration to better adapt them for bricklayers.
Space for modelling and a percentage on the cost of models would be highly
satisfactory, 2401-3. (Mr. Channon.) Inferior hrickwork results from inferior
workmen being necessarily employed, and is more costly than better work, The
remedy would he technical education of bricklayers, 2404-5. Thinks there are
now no bricklayer apprentices in London. but plenty in the provinces bound for
5 to 7 years, 2406-8. The class in St. Martin’s Lane which he taught last year
numbered 16 or 18 ; Mr, Berry held it previously. The classes have been held
since 1875, At first very few Jed, but the ag i} is now
146 in three classes. ;?ore would attend but that they frequently have to
move to other parts of London. Classes should be established in all parts,
2409-13. (M, Staynes.) Carpenters and joiners require technical education
more than most artizans. ‘They can get theoretical teaching in science and art
classes and experience in workshops, but it is difficult to apply the one to the
other, and something further is needed, 2414-8, A boy during his last school
year should learn elementary solid geometry and natural philosophy—freehand
drawing is not much required for carpenters. After entering the workshop he
should go through the science and art class training, and apprentices should
be taught in hnical ing schools the application of science to their
trade. The teaching in Cowper Street School supplies the wanta of carpenters,
sud similar schools should be established in diff parts of London and
the provinces, 2419-26. A supply of models would facilitate teaching, 2427.

UMBACH, Mg. Avcusr. Pages 239 to 241,

Is a tailor, 2428. Large sums are sent to the contiuent to meet the demands
of the ladies’ trade, which, from lack cf training in freehand drawing, g Y,
and anatomy, our workmen cannot meet. ‘Iley fail in putting the germents
together, and continental sewing is hetter, 2429-31. Doubts the statement
that ladies’ tailoring is confined to Kngland. Supplies a bouse which spends
in Berlin 60,0001, or 80,0001, for articles they cannot obtain here, Carriea on
ladies’ tailoring with 20 or 20 hands trained by himself, but cannot get the
articles put together properly, 2432. As to the number of houses where riding
habits can be obtained Paris may be an exception. Certain English hooses
have started. brancihes there berause they get Lner y there than here, and
perhaps to get the ideas of foreign workmen for use ﬁ:re, 2433-4. There are
in Germazy a central tailors’ school in Dresden and local schools, where cutting
and p g together, geometry, y. and freehsnd drawing are taught.
Does not know of such in France, 2435-43. The cutters arid German work-
men employed here have mostly been trained at Dresden school or its branches,
which are evening schools, 2414-5. Workmen’s jeal and prejudi
hinider the establishment of similar schools here, 2446." Refere to ladies’ tight-
Sitting gurments, which are a revival of the fashion of s century back, when,
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although there were no technical schools, tailors were practical and better
trained men, 2447-9, The instruction at Dresden was the same before tight-
fitting garments came into fashion. Thousands of pounds are paid abroad for
garments in this branch which come here ready made, 2450~1. English higher
class gentlemen get their clothes from Paris because of the superior make and
it obtained there, 2452-3. Foreign tailoring ia” better than English, Con-
tinental gentlemen vary their clothes with the fashion; English do not;
consequently we have made little acientific progress, but have rather retro-
gra.deg, 2444. A large number of German tailors are employed here because
of the superior training they have received in U technical schools. They
get higher pay than English because of their more scientific work, 2455-61.
The importation of skilled workmen does not reduce wages, 2462, Thinks
that, in the opinion of employers and fi , men’s ts are better made
abroad than here. Foreign workmen are employed by large firms in preference
to English, 2463 4.

MITCHELL, Mz. Henry. Pages 242 to 255,

Has been connected with the Bradford trade for 40 years, first as manu-
facturer, then as merchant, 2465-7. Improvements in machinery, &e. durin
that period, 2468-72. The produce of Bradford and district has increasc
more than three-fold in 40 years, but has fullen off during the last8 or 9, owing
to decreased exports and changes of fashion, Some countries formerly de-
pendent upon us now supply ti Ives with the goods, 2473-9.
Our exports ta the United States have decreased two-thirds in 8 or 9 years,
while the high class all-wool goods sent there from France have much increased,
2480. Such goods are. made in Bradford, and the production of them is
increasing. 'The silk indush;y also has been introduced, 2481-2, TFrench wool

factures have i more than English since 1862. In America the
production of cheaper goods has i d four-fold since the civil war, 2483-5,
It is proposed to establish technical schoals for textile industries in the United
States. There are none now. There are schools for enginecring and iron
industries, 248G6-8. In the Eastern States, where the woollen factories mostly
are, operatives are better educated than in Bradford district, in others not so
well. The managers, &c. are mostly English, 2429-91. Can trace no con-
nection between education and the rise of the American wersted indusiry, or

the engineering connected with it, since the gers, &e. und hinery are
mostly English, 2492-7. The French excel in high class, and particularly all-
wool, goods, owing to long i scientific training of &e.,and

wreat care in all branches. Many of their looms and most of their long-wonl
machinery are English, their apinning machinery mostlg French, 2499-2501,
Cannot speak as to education of French operatives, 2502, El tary edueation *
in Bradford is very efficient. Gives statisti The ber of half-ti has

i d and their instraction improved, 2503-8. There are 2 higher grade
schools where the children (many of whom are from lower grade schools) pay
9d, per week, and receive instruction in science and art besides ordinary edu-
cation, 2509-12. ‘The distinction is social rather than educational. There is
also a grammar school, 2613-5. Science and art are taught in the Mechanies®
Institute and Church Institute, 251G6. Is president of Bradford Technical
School, 2517. Was impressed when juror at Philadelphia and Paris exhibitions
with the progress made abroad in high-class manufactures, and has since often
called ion to the ity for technical schools here, 2518-20, A tem-
porary technical school has been open at Bradford for about 4 years, Course
of instruction, &e., 2521—4. One teacher with 2 or 3 assistants takes all the
subjects, There are day and night classes,and the course in either lasts 3 years,
2525-8, Most of the day pupils ?‘ursue other occupations. They are mainly
sons of merchants, &c, Fees. There are three terms per year. Al do not
stay 3 yenrs, Fees for evening classes, 2529-33, The results so far have heen
very satisfuctory, 2534. 'The school is supported mainly by fees, by subscriptions
um{ by an annual grant from the Clothworkers' C Local facty

do nat av yet take a great interest in it. nor largely support it. Some probahly
think that having succeeded so far we had hetter keep to the old ways, some fear
that technical education will i petition among lves, and others,

i 14249, . ' 1
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that the young men will go sbroad, and other countries will get the benefit of
the instruction given, 2535-41. DBefore this school was established some
young men, sons of manufacturers, not being able to obtain higher technica)
instruction here, went to French and German schools with satis Ty resultg,
2542-6. 'The school has suffered from unsuitable premises, but a new one is
building, to cpst about 30,000L, of which 22,000/ has already been raised
Dy subscription. The Clothworkers’ Company have subscribed 4,000 They
assist other specified schools, &c. in the neighbourhood, 2547-61. Meuns of
support of new school, scholarships, &c., 2552-6. Has already furnished
particulars of the school buildings, 2557. The new school will be well adapted
for its pury Before building it got inf ion as to continental schools,
2558-9. 'In conjunction with the mayor, sent G or 8 arlizans to the Paris
exhibition, who visited some of the French schools and published a report
(hands if in with his own report on the exhibition at Paris in 1875 ; some of the
Bradford students afterwards visited other French schools, 2,5G0-1. A per-
manent impression was left on the minds of the artizans, agreeing thl’1 his
own, that hnical training is y for them. The more intelligent
artizans are much imp d with this ity, and would gladly co-operate
with the managers of technical schools. This feeling will influence other
artizans, and there will be less resistance to novelties, &c. than forgnerly,
2562-6. 'I'he difference between the fees and cost of tuition of artizans in the
school will be met by the Clothworkers’ grant, S. Kensington grant, and local
subscriptions, and it is hoped that the Government will scon help technical
education as it now does science and art, 25678, In a factory an artizan
goes directly to work—in the achool he only does enough work to practically
apply the theoretical teaching, 2569-70. The instruction given is of little vse
to the mere worker, but of great value to managers, &c., 2571-2. Descnl{es
governing body of the school, 2573-5. Thinks surplus funds of the City
guilds better employed in assisting technical than el tary i ti
This view is largely held in Bradford district, 2576-9. The evening classes
will be mainly composed of youths employed in factories during the day.
Some portion of the new school will be devoted to ordinary education,not
under the school board, supplemented by science and art teaching adapted to
the trade of the district. ‘I'he sons of overlookers and bigher working men
will be able to attend it, and after leaving it, having learnt the rudiments of
science, will be able to attend the evening classes and take up more special
science bearing upon their daily work, By this means fair technical education
may be obtained, 2580-6. It is also proposed to teach in evening classes
under the Science and Art Department all the subjects in the prosp
The intention is to give in the day school a good elementary education ; in the
+ evening classes a continuation of the same in the more technical branches of
the Bradford trade, and to those who cannot attend the day school & course
as similar as possible to that they would have received had they dome so,
2587-92. A considerable quantity of all-wool goods have been sent to France
to be dyed, but many Bradford dyers now produce as good results as the
Freach, so that this will probably soon be altered, 2593. One class of goods is
Inrgely sent to Scotland for dyeing and finishing. Is not aware that Scotch
dyers have superior technical education to Bradford dyers, but certain of them
have paid special attention to high clags all-wool goods. It is ver({ probable
that the leading men in Scotch dyeing works are from Bradford. Is not
surprised to hear that artizans in French dyeing works have had no technical
instruction, 2594-7.  Until now there has lfcen no dyeing school in Bradford,
but there will be a good one in the new building, the main reason beinga
desire to give our dyers evi d jonal ad ge in peting with the
French. It is ouly in a.ll-wo'o? goods we are inferior. Bradford dyeing is the
best in the world for mixed fabrics. The experience gained at Leeds dyein,
school hasto some extent infl d the determination to have one at Bm.{for'f
2598-603. Dyeing schools have existed for some time in Germany, 2604.
Germap dyeing is in some respects better than Bradford dyeing, 2605-7.
There is more need of a technical school in Bradford than in towns such as
Leeds where men’s cloths are made, though it is convenient to have schools in
the latter, 2608-9. It is important to bring the schools mear the artizans,




DIGEST OF MINUTES OF EVIDENCE. clxiit

MirrcrELL, Mr. Henry—cont.

Yorkshire College is of little use to artizans because they cannot afford the
expense and time to attend, 26101, Technical instruction will awaken dormant
talent in the workmen and enlarge the field of selection for forernen, &e., 2612,
The designs used for higher class goods in Bradford are generally French ones
that have been used in silk fabrics. There are few original designers there. This
is not good, 2613-6. The French worsted manufacturers also largely use silk
designs, 2617. It would be better if the artists initiating designs could put
them into the loom. They cannot do so now to any great extent, 2618-9.
Many designs are dlessly difficult to te b the designer is un-
ncquainted with technical dificulties. One great object of the school is to
avoid this, 2620-3. The principles of art will be taught in the new school,
2624, There are veveral excellent textile designers in Bradford art schools,
2625-8. Has heard no complaint that art teaching in tion with S. Ken-
sington is not uuiﬁcienﬂ{ directed to designing, 2629. Suggests that the cost
of building technical 1s might be provided in equal parts by Government
grant, by municipalities through the school board rate, and by subscription,
Free lectures miggmt be given by scientific men. Many towns could not afford
to provide these for themselves, Bradford has & free library and a large art
gallery supported from the library rate, 2630-7. The museum connected with
the technical achool should be an industrial and technological one, 2638.

ADAMS, Provressor W. G., M.A,, SHELLEY, Proressor C. P, B,, and
WALKER, Mg. Davip. Pages 256 to 268.

(Prof. Shelley.) Is profe of manufacturing art and hinery at King’s
College, 2639. (Praf.r Adams.) Is professor of natural philosophy there, 2640,
(Mr. Walker.) Is workshop superintendent there, 2641. (Prof. Adams.)
Teaches hanics, physics, and applied science, 2642-3, Mathematics and
chemistry are also taught at the College, and there is = school of art at which
a start has been made towards teaching design, 2645-6. There is a full course
of pure science, with opportunities for practical work, after which technical
work is taken up. Associateships may be gained by those who have passed
through the full 3 years’ course of pure and applied science, 2647-51.
Oceasional stud dmitted without examination to any class, and are
taught and examined in the same way ns mairiculated students, 2652.
Describes provisions for instruction in physics, 2653. Has only one demon-
strator ; would like a second. Each student receives individual attention,
2654-5, Describes instruction in chemistry. Photography is also taught.
(Prof. Shelley.) Metallurgy is generally faught to third year students.
Describes course in facturing art and i y, 2656-66. (Prof. Adams.)
Number, &c. of students attending physical and chemical labor
2667-9 (Praf. Shelley.) Has on an average 70 to 75 pupils, 2670. (Mr. Walker.)
‘T'he number attending the workshop has varieg during the last 6 years
from 137 to 169, of whom from 26 to 45 were evening students, 2671-2,
(Prof. Adams.) His pupils, excluding dical d have been of the
employer closs rather than foremen. Has aleo had ahout 30 students con-
nected with the Indian telegraph service, 2673-4. (Prof. Sheliey.) His students
are mainly the same men as attend Prof. Adams’ course, 2675-6. SirJ. Whit-
worth some years ago founded 3 exhibiti since withd , more especially
for shop apprentices. The College sacrificed part of the fees, SirJ. Whitworth -
paid the rest. The exhibitioners had a difficulty in supporting themselves,
2677-8. 'They were concurrent with, but scparate from, the Whitworth
scholarships. Does not know why they were withdrawn, 2679-82. Describes.
the workshop instruction, which is ducted irely by himself, but under
supervision of the Department and the Dean. Prof. Shelley and he drew up
the syllabus. (Prof. Shelley.) A testing machine has recently been: given
by the Clothworkers’ Company, and a ting of prof will be called to
arrange 8 oourse for testing strength of materials, 2683-91. (Mr. Walker.)
Carpentry is Prof. Kerr's subject ; he seldom comes into the workshop, bat
criticises work exhibited each year. (Prof. Shelley.) A regular course is laid
town.. Deacribes it, 2692-6. The testing'machine will stimulate reorganization
of the workshop instruction generally, 2697-8. (Prof. Adams.) Most of
his pupils in engineering b g and many electrical i

Jd 2



clxiv noyat ObMMlSSION ON TECHNICAL INSTRUCTION:

Apams, Professor W. G., M.A,, SusLLgy, Professor C. P. B., and
‘WALKER, Mr. David—cont,

Some go to the Universities, 2699, (Prof. Shelley.) One former student, the
Hon. Mr. Duncan, is a partner at Maudslay’s. (Mr. Walker.) Mr, Field, of
the same firm, and Mr. Anderson were students. (Prof. Shelley.) Messrs,
Easton and Anderson gave as an annual prize a free apprenticeship for 3 years
in their works, the premium for which would have been 5001, This was with-
drawn on dissolution of their partnership. (Mr. Walker, Prof. Shelley, and
Prof. Adams,) Mention other late students, 2700-2. (Prof. Adams.) The
physical laboratory is known as the * Wheatstone Laboratory,” 2703. Im-
presses on his pupils the necessity of studying pure science as preparation for
applied science, and encourages them to apply their knowle(fge practically,
2704-5. (Prof. Shelley.) The kshop is a valuable adjunct, but does not
remove the ity for apprenticeship, &c., 2706. A boy to become a8 good
mechanic (whether as workman or employer) should begin practical work at 14 or
15, work for, say, 3 years, perhaps receiving technical evening instruction during
that time, and then devote 3 years to scientific instruction. He could after-
wards acquire further 1 educati 2707-13. (Prof. Adams.) Does not
agree with this. Thinks & course such as that at King’s Coliege should be a
continuation of school work, The use of tools can be taught in the College.
Some engineers prefer that students should pass through this course hefore
entering their works. Has known cases of men receiving high salaries shortly
after leaving the College, 2714. (Prof. Shelley.) A boy to become a good
workmsau should begin manual work at an eatly age. 8 months work and
4 months education alternately would, if practicable, he very goud, 2715.
The use of tools might profitably be taught in elementary echools to boys
of a mechanical turn, and might develope the taste in some others, 2716-8.
(Mr. Walker.) Mr. Weston considers 17 or 18 too young for intending managers
to begin mechanical work in the workshop, 2719-20. Suggests that such
should learn some science and manipulation at school, then attend scientific
and technical classes, e.g., those at King’s College, and enter works at 18 or
19, when 3 years experience, partly in the drawing office, would qualify them
for responsible posts, 2721-8, (Prof. Adams.) Fees for and profit or loss on
laboratories, &¢. Hands in prospectuses of classes, 2729-31. [as only 401,
a year for apparatus, &ec.; would like 200/ and an additional demonstrator,
27325, There are in the ical dep a professor, 2 d

and thinks another assistant, 2736. (Prof. Shelley.) In sole’ professor in
engineering. More funds are needed for models, &c., but staff is sufficient,
2737-8. (Prof. Adams.) There are only 4 endowed professorships. Is paid
from students’ fees, 2739-40. Hitherto endowed schools have not much
injured King’s College, but the Normal School, and others as their instruction
b more pl raw stud from the college by their cheapness,
and Cooper’s Hill by the prosp of good appoi Examinati or
Indian and Colonial appomntments should be open to all, and independent of
Cooper's Hill, and engineering colleges should he snfficiently endowed to
compete with the latter, 2741-3. Professors should be paid partly by endow-
ment and partly k( fees, 2744. (Prof. Sheliey.) We have not had time to see
the effect of the Normal School, &e., 2745. All should attend school up to 14
years old, 2746, Engineer apprentices should attend evening science classes.
Foremen are selected workmen. The more scientific edueation they ean get
the better. Employers’ sons should, from about 15 years of age, attend s
practical and scientific course, such as that at King's College, and then bLe
articled or apprenticed, 2;47-51a.

LEAKE, M. Rosgrr, M.P. Pages 268 to 275.

Is head of a firm of eng for calico-printers, and his evidence applies
only to that trade, 2752-3.  Describes the various branches and their require-
ments, 2Z54. \hll say little on designers. Printers usually furmish designs,
but special designing grows out of the provesses, &e. of engraving. ‘I'he
qualifications required are taste and imagination as applied to form snd
contrast, 27 . The perception must be trained to recognise minute
differences o_f form, &c. and the essential quality of & design, and the hand to
use tools, 2757. To train tke hand, ing I aptitude, el tary
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artistic training is necessary, which must be given early, 2758-60. Lads are
apprenticed at 14 or 15, and are instructed by foremen, &o., and soon em=~
loyed on productive work al d with ** practising.” This p
hetter results than pure instruction, 2761. Many take evening art .lessons
during their apprenticeship, 2762, Has given them time to attend the art school
in Manchester, but hes noticed no special superiority in lads attending that
school over those taught only in the works, A high art training is not needed,
2763-5. 'Thetechnical rudiments can be well and effectively taught in the
workshop ; thinks technical schools for the purpose impracticable, from the
difficulty of getting suitabl t and b pupils could not afford the
time and cost, 2766-8. Attaches great weight to elementary art training and
advocates extension of drawing in el £ hools. s not inted with

the system of el tary drawing i structs 2769-72. Recommends
numerous cheap or free clementary art schools, which might be founded by
private enterprise or icipalities, but the d d for such schools is very

Jimited, 2773-6. We ought to have, in every industrial centre, free museums,
&c., to cultivate the taste of workmen and the public. In these matters we
are much behind France, 2777. In the mechanical technicalities of his trade
the English workman is greatly superior, but the French, from their superior
facilities, excel ours in good taste, aud therefore render designs better, 2778-80,
‘The trade as s whole is cleverer here than in France, but in special high class

designs they excel us, Their calico-desig are ly in ad of

ours, 2781, There are obstacles to our ining equal llence, (1) b :

calico largely imitates superior materials of which the French command the
ket, (2) b of racial peculiarities, climate, and di

gs, 2782,
Art schools should aim at developing artistic aptitude, &c. in the mass of
workmen rather than at increasing the number of artists. Each school should
have connected with it a of factures, &c., ranging from Ark
luxuries to simple utilities, adapted to the district capacities and demands.
"T'his would aid in the selection of trades, 2783-5. They might be supported
by benevolent or national aid, or by municipalities under the Free Libraries
Act. Most of the objects would cost comparatively little, but would be of
enormous value to students. ‘I'he English are naturally deficient in sppre-
ciation of beauty, 2786-8. Youths inspecting these museums would gein
knowledge of many trades, and be better able to select one. Information
might be given ns to apprenticeship, &c. The exhibits should show ev
process in & given manufacture, 2789. 'The superior art genius of the Frenc]
may result from the great pains taken by the State to cultivate it, while we
have not taken such pains; but given the same surroundings, &e, we should
still be behind, not being such & lively and imaginative race, 2790-5. In the
highest forms of art we are not deficient. Our mental power when called out
is equal to that of any race; but the genius of our people is directed to me-
chanics, &c. rather than art, 2796-7. qle‘he S. Kentington art teaching does not
sufficiently reach the workman. Would make drawing, &c. a more important,
but still optional, subject in elementary schools, 2798-9. There is a large and
growing demand for art in daily life, and the supply gf“m workmen would

be increased by the achools, &c. he bas ‘Thinks - technical
hoola imp ble and inexpedient in his trade, 2800-1.

GRAVYTON, MR. FrEpERIcK W., M.P. Pages 275 to 281.
1s chai of ittee of Manch art school, 2802, Agrees with

Mr. Leske as to necessity of primary art education, 2803-5. Bat, besides
the general art school instruction, a certain amount of general technical
instruction might ﬁroﬁtubly be given, 2806. Manchester art school has
nmmgted to open clnsses for design in ealico-printing, &c., but few students
offered themselves, 2807. Did not know that S. Kensington had suggested
teaching of design. The art school was originally a school of design, but was
altered to meet the view that higher pure art teaching would be better to
begin with than special technical instruction, 2808-9. Thinks pure ert a
proper foundation, but more speciul instruction should be afterwards given,
e.g., an intending designer should first be taught drawing, then designing,
w02 R ends technical , &c. d with district
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industries, to be waintained b; icipaliti Many would probably give
specimens, &ec., 2813-5. There is now no sufficient collection illustrating
Lancashire trades, and unless such are soon made the materials for them will
erish, 2816-7. Such museums should he placed in industrinl centres, 2818,
English designers have rather deteriorated within the last 20 or 30 years, since
Paris has become the designing centre for the world, 2819-21. Something
might perhaps be done towards shifting the designing centre from Paris to
London, but it would take a long time. The museums, &e. snggested would
materially assist the education of designers, improve their social status, and
give them an interest in art generally, 2822-3. London designers might-
profitably devote th Ives to superior designs for textile fabrics, Exclusive
novelty is a great point with leading manufacturers, and in Paris the same
idea is reproduced too frequently. Our designers have now few opportunities
of seeing whatis going on here. In France an organizati ppli lecti
of textile specimens which show the prevailing taste, and ore a means of
education for designers, 2824-5. In Paris there are for all trades fully 300
designing establishments employing about 1,600 designers, In Londen only
about 20 or 25 establishments (puts in papers issued by the Union Centrale des
Arts Décoratifs relating to Exhibition), 2826. Copyright in designs is ve:
important. The Registration Act is most tisfactory. Is glad to hear it is
dealt with in the new Patent Bill, 2827-30. Believes that English trades
suffer as compared with French and German from the want of scientific
education. Approves of the establist tech 1 schools for training
managers, &c. and 8 general extension of scientific teaching for the maascs,
2831-4. The question whether the art faculty is as prominent naturally in
English as in French is a difficult one. ith the advantages of
cultivation the English are not inferior. Forcigners have advantages of
climate, but, with improved opportunities for study, English industry and
intelligence will counterbalance these. Does not attach great vslue to the
teaching of design in art school classes, except as a preparation tending to
shorten the term of apprenticeship, &c. at the works, 2835-6. Has never had
much trouble with the trade union. Has not heard any objection to apprentices
attending art schools, 2537-8. Manufacturers bere would not support technienl
schools ; they must be supported by Government or municipalities, 2839, To
enable our manufacturers to retsin their proper position in competition with
other nations every possible facility for scientfic and artistic instruction will
be required, 2840. :

DONNELLY, Cor. Joux F, D, R.E. Pages 282 to 293.

Is assistant secretary of Education Department, chief of executive at
S. Kensington, and Director of the Science Division. All eorrespondence, &c.
at S. Kensington passes through him, 2841-3, Describes aims, &¢. of Science
and Art Department, 2844, The teaching under the Department is confined
to prineiples, excluding technical details, 2445. If the art teaching is extended
further into industrial application than sci teaching it is accidental
Experiments bave been wmade in teaching applied art, e.g., wood-cutting.
but were given up. No outlet could be found for the students, or they wouid
probably have Leen continued. 2846-7, The principles of designing are
taught and prizes given for designs, 284%. If it could be shown that benefit
would follow from ging application as opposed to theory it would not
be contrary to any rule or the scheme of the Department to do so, subject to
parliamentary sanction, 2849-51. The work of the Department has a very
great bearing upon industry, 2852, When it has diverged from general
science and art to application it has not heen very successful. Experiments
have, however, heen made at S. Kensington Museum that have had s direct
effect on industry, nrgd also an indirect effect as a mode of instruction,
e.g., terma cotta used in the decorations, 28534. There is nothing in the
Dy ent rules to prevent any subject being taken up in almost any wa
if thought advisable. The advisability or otherwise must be decided in eac
case as it arises. ‘Thus instruction in the principles of agriculture is now
assisted, ke‘epmg clear of the practice of agriculture as of other industries,
2¢55-8. Temra cotta working was never taught, but only specimens exhibited




DIGEST OF MINUTES OF EVIDENCE, clxvii

DoxneLLy, Col. John F. D., R.E.—cont.

and the modelling of that used in the building done by students, 2859-61.
As to the objection that the system is not sufficiently technical, thinks the
Department go as far as is now advisable in this direction. A scheme for
inations in technology was strongly objected to by employers, &e., but
not by workmen. The Department has been, at all events until very lately,
in advance of the public demand, 2862-4. Instruction in technology would
be very advantageous; who should give it is a wide question, 2865. ‘There
is nothing to prevent the Department from considering an application for aid tn
technical teaching ; it is all a question of expediency. In the case of agriculture,
when representative agricultural bodies said that aid should be given by the
Department it was given. Personally thinks many such’ subjects would be
better taken up by bodies like the City Guilds, 2866-9. Technical teaching
is valuable, and private persons or trustees of endowments undertaking it
would produce good results, 2870. Workmen value science and art and
technical instruction more highly than employers, The latter could, b{ letting
the worknien see that they really valued it and by giving facilities for obtaining
it, greatly stimulate technical education, &c. at small cost. For convincing
employers of its value we must trust to their seeing broadly that allindustries
are based on scientific principles, and that increased telligence on the part
of workmen improves industry, 2871-2, The danger of easier papers being
set in some subjects than in others at the Depariment’s examinations is
guarded against (1) by criticism in the Department, (2) by the table of per-
centages of passes calling attention to any inequality. There is no syndicate
of i but the i in any subject and certain of their assistants,
usuzlly consulé together, 2873-5. Designs sent up sre generally submitted
to persons conversant with the industry to which they relate, 2876-7. Will
put in a return ;of the pumber of students in_schools which take up a
“gystematic course” of instruction in science. Is afraid it ig not a large
proportiou, 2878.  Extra payment i8 given when that course is followed ; it is
not Jikely to be largely taken up by adult artizans but only in secondary
boys’ schocls, 2879. Would not d further ind to take up
advanced stages in science. The teachers are as willing, and it pays as well
per pupil, to teach the ad d as the el tary stages, but stud will not
attend. Doubts if it is more profitable to teach el tary than advanced art.
The rates of payment on the latter are much higher than on the former, 2880-1.
Cases where teachers make 700L or 800/, a year from groups of elementary
classes who would not meke nearly 8o much by teaching a higher grade in one
town are rare, 2882, Sa clusses are i given up from lack of
students, but pupils are not taken from one el tary subject to enother for
teachers’ benefit. More money can be earned by teaching a large el tary
than a small advanced class. Does not know of any school or class which
stops at the elementary stages. The teachers would have complained if the
payment for the advanced stage were insufficient, 2883-6. ould like to
see increased numbers in advanced and hononrs stages, but cannot recommend
increased pay to teachers, as they now all teach in those stages. The only wa
to i the ber of stud is to give them an inducement to attend,

such as would be given by employ h g & strong in such
instruction, 2887-8. It might in time be advantageous to increase the
ualificati y for h but doing so now would lead to the

osing of many classes in small towns which could not afford to pay highly
qualified teachers, 2889, Does not see how a distinction could he nade
between teachers for higher and for elementary classes. It would be better at
present to abolish certificates and keep the teaching open, 2890-1.

CUNL&I{‘ER-OWEN. Sk Pame, K.C.M.G,, C.B, C.I.LE. Pages 294
to 316.

Is Director of S. Kensington and Bethnal Green Museums, 2892, Has no
control over Edinburgh and Dutlin M which are admini d by the
Science Branch, 259:3-4. The only art museums in England directly under
exclusive Government control are the 2 in London, 2895, Hopes Dublin
Museum will eventually copy that at Edinburgh, which is not an art but an
industrial museum of a perfect type not existing in any other country.
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Profe

P Archer has d from many fact speciul ¢

showing the processes of manufacture, Col. Donnelly knows more about
these 2 museums than he, 2896-900. 'fhe infl of 8. Kensingt
Museumn bears more upon art education and £ ; of Edinburgh
Museum upon technique, 2001-2. A central establishment for collecting and
circulating specimens aimibtr to those at Edinburgh wollf!dL bf very '}ucfgl, and

oot

if provincial art and i be S, g ton
Museum should exiend its operations to industri w Exhibition is
8 good specimen of the kind of provincial museum required. In the Jermyn
Street Museum there are several collections ill i dustrial and even art

Pprocesses, 2003. The central industrial museum should be central for reference
with dupli i or circulation, as now at Bethnal Green, but if, from
considerations of expense, &c., industrial collections could not be on view in
London it would still be desirable to ci them. S, Kensington Museum
has never simed at developing the industrial side, 2901-9. Describes the
growth of the circulation system there. Hands in statisticsand & i
lating to its technical advant (App. C.), 2910. Its advantages.
Other countries are copying it. Museums with the same advantages of light
and warmth as gin palaces, and open in the evening, should be established in
all large towns, 2011. The great success of British manufactures at the Paris
Exhibition in 1878 is a direct proof of the influence of S. Kensington Museum
and jts ramifications, The Paris i of cabinet-mal dmitted thut
we had advauced immessurably more than the French since 1867. Instances
also pottery and glass, 2912-3." As to some of the most successful English

ouses employing foreign desi that we can produce our own
designs, and the employment of foreign designers is going out of fashion. Has
not found French infl lead 10 satisfactory results to fact but

the reverse. “Art has no ionality, and English f are fo be
commended for getting the best possible talent. The introducers of Murano

lass manufacture here simed at first, mainly, at copying older productions.
Since they have attempted to originate designe much has been produced which
it is to be hoped will not be imitated. It hashad no influence on Messrs, Webb,
whose productions are very original. The admirable glass made on old models
by Messrs. Powell is traceable to S. Kensington influence, 2914-6, His views
are shared by the majority of British fact The infl of
S. Kensington may be seen in most drapers’ and furniture shops. A workman
who does not know how to set out working drawings has either neverattended
a school of art or has been taught to draw without a purpose, 2917.  Received
500 artizan reporters who had spent a week or 10 days in Paris during the
Exhibition, and had visited workshops, &c. there. They seemed to think
watchfuluess necessary lest the French should surpass us.” Artizans probably
do not think S, Kensinglon and other museums have had much to do with
the progress of our industries, not seeing that by educating the taste of the
upper classes the museums have created demand. A partmer in s large
Parisian cabinct-making firm came here to buy furniture in the English style
for sale, after vainly trying to make it in Paris, 2918. The collections sent to
the provinces are” examined with grest ion by fact who
impress upon their workmen the advantage of doing the same. They train the
workmen and enable them to understand instructions better, and "they also
help to train designers, 2919. The and its circulating collecti
educate the taste of fact and and hel i to meet
the improved taste, 2920. ‘Their influence is greater than that of any
Continental museum; the objects are brought to the door of the artizan,
2921. 8. Kensington M is » collection of articles, primarily made for
the instzuction of students in the school of art, which has become s great
museam. The loan system was begun by the Queen lending valuable objects.
Her example has been followed throughont the country, and now objects are
readily lent to local exhibitions in which S. Kersington takes an im *
part.  The system could not work better in this respect than it does. It often
leasds to the establishment of permanent museums im fire-proof buildings ;
r.g., Derby, Leck, and Rugby, 2922 1. The circulation system was established
to promote technical study \f art in connection with art schools, &c., sad
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since 1880 has been largely extended to permanent, corporation, and free
library museums. Excluding any small rep i llection il ing
the local industries, the objects in country museums skould be changeable.
Recommends that the S. Kensington votes for purchases should be trebled,
or more, to meet the increasing demand for such circulating objects,
2925-6, 'The sums put down in the estimates for circulation of objects
(which are frequently overspent) do not include purchases of objects,
glass cases, &c. In purchasing, suitability and usefulness for circulation
are kept very much in view. Witness never purchases objects. The amount
spent in purchases would not but for the circulation be smaller, 2927-31. The
provinces have a direct interest in the purchase vote, Visitors to S. Ken-
. sington often plain of the ab: of objects which are being circulated,
2932, Much has been done in reproducing objects in the museum, and also
in other countries. Much benefit may be expected int ional exchang
of reproductions, &c., 2933. Applications are now being made by provincial
&c. for reproducti on which an allowance of 50 per cent. is
made; this greatly stimulateslocal liberality and aids the formation of permanent
Mlecti The articl pplied have been mostly electrotypes of metal
work, but reproductions of metal work and ecasts would be supplied, 2934-5.
Mentions some of the reproductions already made, 2936. They are executed
by Messrs. Elkington from type pieces belooging to the museum, 2937, The
rant of 1,500!. towards purchase of objects for local museums in 1881-2 has
Ezen vearly all absorbed. Hopes this grant will be largely increased to enable
grants to be made towards the purchase of other objects, e.g., textile collections,
2938-9. There is an old minute under which textiles, &c. would come.
Wounld not aay that original s&ecimens could now be supplied at & reduction
of 50 per cent., but the machinery for supplying them is ready, 2940-1.
Textile duplicates, &c. in the Bock collection could not be given to provincial
museums without seriona detriment to the lending power of the Museum,
2942-3. The Mugeum Las ro power to make grants in respect of objects
purchased abroad by private persons, but technical schools might obtain 50 per
cent. grants for models, &e. from tbe Science Branch, 2944-5. There would
be an unlimited demand from the provinces for reproductions at 50 per cent.
reduction if the money were forthcoming from Gov t, 2946. The Free
Libraries Act should be extended to enable purchases to be made for local
museums. The penny rate is insufficient, 2947-8,  All objects, either in
8. Kensington Museum or circulated, are Iabelled, Mentions certain shilling
works isaued by the Department which have been sold in large numbers, and
are very popular with working men. Others are now preparing, 2949. The
Art Librery is unrivalled. It contains 60,000 volumes of art books and
probably 100,000 engravings, &c. of art objects, and will be further developed.
¢ is used by art werkmen of all kinds, and many French people come over to
study in it. It is to a certain ¢xtent open to circulation, 2950-1. 1In 1873
there were 37 museums created upon the modu of 8. Kensington, and the
number has since largely increased. Mentions some. The Berlin Museum
has followed closely the distinctive feature of S. Kensington—the bringing
together of art objects and establishment of art schools in the same building,
1t is admirably arranged. Foreign preduce i results with
small funds, mainly because their curators are given opportunities of travelling
und studying the systems of other museums., Recommends that similar
opportunities be given to curators, &c. of English museums, 2952-5. The
jurors and others at Paris were of opinion that our success there, from an art
oint of view, was attributable to schools of art d with S, Kensington..
Rhny manufacturers would not admit this; but the demand for their pro-
ductions, and the designers and workmen who produce them, are the result of
the S. Kensington system, 2956-7. In 1859 an exhihition was held of objects
made from designs by art school students, which created great interest.
Another similar one would be very useful, 2958, An international exhibition
ofnlimilughnnctn would be very i ing if practicable, but an exhibiti
of work designed or made during a fived period by men from our own art
schools would be more satisfactory. It would probably show that witness has
underrated the influence of the Department, 295960, 1t would be easy to
get up ap jnteresting snd useful exhibition of the work of foreign technical
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schools, given the funds, but it would be nseful at the same time to have the
exhibition before suggested, 2961-2. As to space for such an exhibition, it is
merely a matter of money, No doubt it could be done, 2963. A given object
may in past times have been sent twice to the same place for exhibition, owing
to the limited number of objects in circulation, but now the whole of the
museum collections, with certain p are available for circulati
2964-5. Bulky objects, even furniture, have been sent, 2966. The minute
tending aid to corp i has been much appreciated, and has
lated the establishment of p t museums, 2967. The question of
providing suitable persons to lecture on the collections sent to provincial
museums, &c. is umrer consideration, 2968, The museum has many pairs, but
few other dupli These duplicates are as far as possible available for
circulation. It is better that exhibiti should be confined to one branch of
art, 2969. The giving of duplicates to local would lessen the
for circulati Such can be better assisted by adding to
their per llections objects bearing upon local industries, 2970. The
Museum is open from 10 till 10 on 3 days a week, The evening attendance is
ahout the same as in a torresponding time in the morning, which is very satis-
factory. The arr for keeping open for 12 ive hours is much
ppreciated. Greater advantages and conveni are provided at 8. Ken-
sington than at any other museum in the world, 2971-3. The evening visitors
are mostly middle class families coming for instruction. Many artizans also
come, parlicularly on Mondays, to improve their technical knowledge, The
conduct of the visitors is ve; isfi y. R ded that the Berlin Art
Museum should be o ne’l?in the evenings, 2974-7. All museums, &e.,
including the British, should be open at night. The electric light removes all
objections, 2978. The Royal Academy sometimes lends certain .pictares to
local museums, &c., and the British Museum gives them duplicate specimens
and advice, 2979-80. The C igsi of the Exhibition of 1851 purchased
objects of art, which are circulated by the Depart Donbts if they can do
more for local museums, &c., 2981. In its efforts to make contributions tn
provincial museums the Department receives great and increasing aid by loans
from private individuals. Two very valuable bequests have rccently heen
made. The more space, &c. is provided the more advantage will be gained
from private liberality, 2982, The objects exbibited at local exhibitions are
returned to the lenders. The Worcester people regret that the collection shown
there should have been dispersed. Many objects would bave been left had
there been an institution to receive them. The Department took no steps to
secure articles exhibited there, but only lent a bumber of objects and
inspired the lenders of others with confidence. It helps as far as possible
every museum, &c. of science and art, 2983.

HUXLEY, Proressonr T. H.. LL.D., F.R.S. Pages 317 to 342.

Is Dean of Council of Normal College of Science, and has been an examiner
of the Science and Art Department for over 20 yeers, 2984-6. Has no ex-
perience of the working of the science schools, &c.in their bearing on industry,
but only of (1) the influence of the system on the diffusion of scientific know-
ledge; (2) the aid given in acquiring that knowledge to those who could not
obtain it otherwise: (3) the examinations;, (4) the instruction of teachers and
examiners, 2987. His experience on the Istter point arises largely from his
Pposition as examiner, and from a perception of. the ity for raising the

tandard of teaching. Comp P facilities, &ec. for obtaining acientific
education with the state of affairs 25 years ago, 2988-90. Knows a number of
cases of young men taught in science classea who have obtained scholar-
ships, &c. Gives one, 2991. Cannot may whether the sience classes are
generally or only in a few localities efficient enough to enable their students
to attain Queen’s scholarships. They guide and stimulate young men in their
studies. The Normal and other such schools do not require scientific men to
start with, but able ones, and these the system bringa out, 2992. The results
of "the system have far surpassed his highest hopes. The universities, &e.
have now taken up scientific instruction, or they would be in a very
false position. ‘The founding of science classes was the creation of s people’s
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scientific university. No doubt a great desl of the information is loose, and
some of the teaching bad, and even dishonest, but the same is more or less
true of all teaching organizations, 299 Teachers hold that on an average not
1 in 10 of any class of scholars take a firm grip of what is taught. The com-
plaint that many science teachers teach only to enable their pupils to pass
examinations is as often made against the highest as the lowest educational
institutions. The system must have benefitted industry by increasing the
general intellizence and knowledge, and giving scientific education to a large
number who, though fitted for it, could not otherwise have obtained it, 2996.
s doubtful whether the State should do more than develope and improve the
existing system (1) by encouraging the formation of classes, (2) by direct and
distinct g t to the establishment of Sunday classes.  Such Sunday
classes could only be carsied- out by private effort, 2997-9. The Department
might also do more in supplying apparatus and ing practical teaching
Anything further that is needed should be done by trustees, &c. of ancient
educational endowments for the poor (now generally devoted to middle and
high class education), and by employera. The latter might greatly advance
technical and scientific education b blishi hool ible to their
workpeople, ding scholars who distinguished th 1ves, 3000, Empl
would doubtless do more for science classes if the subjects were more specialised,
e.9., metallurgy of tin, &ec., but unless previous proficiency in general science
were required such a course would lead to neglect of the general science upon
which special teaching should be founded, 3001-2. The Department examines
students in some subjects, e.g., steam, without requiring previous training in
physics, &c. Disapproves of this, but when the system was established it was
avoirlable, 3003, tudent who had passed in chemistr{ and physies might
be examined in the metallurgy of tin, &c., but snch special subjects could he
better dealt with by employers, &ec. than the State, 3004-5. It is desirable
that o more distinet line should be drawn by the Department between pure
science and its applications, if the letter could be as well provided for other-
wise, 3006. The keystone of the whole Science and Art Department system is
in the inations an i Describes his own system of examining.
Believes the same system is followed by other examiners. It is settled by the
regulations, and is the result of co-operation b the )} and the
Department, 300711, (Prof. Roscoe states that the system of examination in
chemistry is the same 85 that described by Prof. Huxley, except that assistant
examiners make reports on the general style of the answers, &e., and that the
Eupers of those who nearly but not quite succeed are examined a second time
y the principal . Inch ry all stud are now required to pass
8 practical examination.) (Prof. Huzley.) His practice as to reports is substan-
tially the same as that of Prof. Roscoe, 3012. In setting papers the objects are
(1) to test whether there has been reasonable teaching, (2) te give scope to men
who have learned more than would be got from ordinary routine teaching.
Students who show such knowledge as a decently taught person of ordinary
intelligence must jpossess are always passed, but always rejects those who have
been © crammed ” or taught by rote. * Cramming” must be put down,
2013-5, The spelling, &c. of the papers has much improved since the passing
of the Elementary Education Act, 3016-7. The power of literary expression
is little attended to in traini lleges for teack and therefore the teaching
of science is not much facilitated by improved literary capacity in science class
students, 3018, Training college students used to take part in the May
examinations, taking the same papers as other students, and did fairly well. Then
the time of their examination was altered, and somewhat more advanced but still
very moderate papers sot; the result was a most astounding collapse. This led
to an inquiry into the science teaching at the colleges; in some it is very good,
in others uin‘zularlx defective, 3019-20). Visited some London training colleges
recently and found the teaching good; knows of nothing to compel its being
80, 3021-3. (Captain Abney, as an inspector of the Department, states that
the inspectors attend certain inations, &c. at training colleges, but do not
inspect the colleges as to science teaching, except 10 see that the lnboratories
wre in working orler, 3023-5.) (Prof. Hualey.) DPractical examination in
science classes 18 very desirable, hut dors not see bow it could be carried out in

«
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some subjects, e.g., physiology, 3026, Inspection of classes while being taught
is the only way to ascertain whether tcachers are competent and means of
practical instruction sufficient. It would require an immense amount of in-
spection to do this for all the science classes, 3027-8. Honours examinations
in his subjects should includ ctical instion. This could be done if the
students were brought to London, 3029-30. Recommends inspection of
science classes at uncertain times by men familiar generally with the methods
of science, and specially of the science taught in classes under their inspection.
This would stop “cramming,” 3031-4. Increased efficiency, and the saving of
money now paid for valueless teaching would be a set-off for the increased cost
of such inspection. The whole hope of the workiog of the system is in a stern
execution of duty by examiners, and efficient inspection, 3035-6. *When the
system was first started really competent teachers could not be found, and it was
soon felt that they must be made somehow. The literary instruction given in
training colleges is of no value as preparation for studying science, so it was
decided to bring a certain number of teachers to London each year to learn the
methods of scientific study. This was an important atep towards improving
teachers.  The present system of certificates is bad. The Department does not
certify that a man is able to teach. All teachers should go through a course of
instruction such as is given at the Normal School, or, as that is impracticable at
resent, certificates should be abolished and teaching thrown open, 3037-8.
© higher value should be attached to rgsults cbtained by teachers trained as
suggested, 38 lhefy would be able to earn larger payments than others, 3U39.
‘The proportion of advanced to elementary pupils is about the same as it always
was. It depends upon the willingness of pupils to attend, If the reward for
d ] teaching were iderably i 1 hers would pay pupils to
come. Honours should not be ted with id of ical Klnuw-
ledge, such as a practical examination in London, 3040-3. Does not know
whether pupils trained in the Normal School are allowed to give up teaching
and enter industrial emplogyment, but if so the State would still profit by their
knowledge, 3044. Whether it would be better for manufacturers to establish
schools of their own, ge schools already esisting, or join together in pro-
viding schools, dep upon the ci of each case. The teaching
should be readily accessible, 3045. Such schools should in large towns be near
the larger works. Employers might give a greater stimulus to the study of
-science than all the State can do if they were to show an appreciation of its
value, 3(M6. Artizans who refuse to take advantage of scientific instruction do
not understand their own interest. Does not approve the suggestion that
artizans after s year or two of work should go back. to science classes. They
can pick up knowledge while acquiring the more valusble education of practical
work, 3047-8. ‘The system p d in some 1 1 ies of sending
lected workn hni lleges for, say, two years to qualify them for
foremen, &c, is likely to unfit them for the position. ~ Energy, business habits,
cormmand of men, &c., essential qualities in foremen, are not to be got from
hooks or laboratory work, while ale knowled, quired can be obtained
evening instenction, &c. Besides, the men when educated and refined would
not be likely to return to their work, 3049-51. Asto an extended system of
sending students to the Normal School it is & mere question of funds, If the
towns wili send them the school will receive them, subject only to Jimits of
space available, 3052-3. Has been told by a highly intelligent German
merchant that he finds English men of business admirable as . but beyond
that they have no ideas or interests in common with him, English clerks are
being hrgt.ly_mpphnud by Germans, because of the superior education, &c. of
the latter, 3054, ~For the last 300 years England has had lesding men in each
branch of science equal or superior to those of any other country, but next to
no rank and fiie. Until within the last 25 years there was no recognized means
here of becoming a scientific man. France, 50 years since, took the lead
in science because of its large sientific organization, 3055. B 1540 and
1850 Germany took the lead, and still keeps it. We are surpassed not because
we are inferior in mental power—our best men are equal to any—but because
in Germany there are better opportunities of leaming, and, owing to the multi-
plication of universities, every able scientific man can earn a living by science.

q
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Hopes that we, too, shull have universities in our industrial centres. InE eland
men of ability can earn higher rewards in other pursuits, 3056-9. The German
universities stimulate largely the 1 culture there. Even those in small

towns far surpass our middle-class schools, 3060. - The scientific training given
in them provides a class of men able to carry out new ideas and improvements,
and 80 advance industri Literary culture will not do this, 2061. Believes
that a large proportion of the stud ined by the Sci and Art
Department are arfizans, 3062, The examinations for science schools where
progressive courses are taken should differ from those for etudents who only go
through one course. ‘There area few such schools; would be glad if there were
more, 3063. It would be bhettzr that for evening classes an elementary
examination in general science should precede that in special branches; on
the other hand, & special subject precludes vagueness, and may be so taught as
to be an introduction to general physies, 3064, In teaching chemistry too
much attention is often given to formulm, too little to actual facts. Does not
apply this to the S. Kensington system. Is glad to hear that a series of
experi is now ded in the Department syllabus, 3066-7. To a
question whether the scicnce examinations for artizans might not be made a
better introduction to technical teaching, replies that the present examinations
in his own suljects merely test a fair el tary knowledge, irrespective of how
it is to be applied. (Prof. Roscoe observes that the same 1s true of the
)| tary e in ch y), 3068, - Does not think tho knowledge required
should be diminished, 3069, Hands in a statement, from the first annual
report, of the history, objects, &e. of the Normal School. (Printedin his evidence.).
The school fulfils its object. The only change needed is better accommodation
for some departments, 3070.

ABNEY, Caprain W. pe W, FR.S, and ISELIN, Mz. J. F.,, MA.
Pages 342 to 350.

(Cupt. A4bney.) Is one of the 4 inspectors under the Science and Art
Department, 3071. Their duties are primarily administrative. Tuey are not
supposed to technically inspect, and although such technical inspection is
aesirable there are great difficulties in the way. 'Technical knowledge would
be inl. Does technically inspect classes in some subjerts, but no one
man can be expected to be familiar with all the 24 science subjects, 3072-6.
Some {echnical knowledge, which as it happens the inspectors as & rule have, is
necessary Lo deal with cases of copying, &c. They inspect both science and art
classes, 3077-8. G5 Engineer officers were more orless employed as acting in-
spectors in 1880. Engincer officers are fit persons for acting inspectors, but:
would not ily be qualified for i if a large of
technical knowledge were required, 3079-81. Describes his method of inspecting
a class, 3082, Tuspectors should be able to examine classes in the sciences tangist
and do 80 as fur s possible, 3083-4. There are, perhaps, 2000 or 3001 classes.
An idea is got of the way instruction is given in them by inspecting clusses at
rondom. Each is inspected at least every other year by an acting inspector—
important classes every year, certan well-conducted ones, perhaps, less oftes,
doubtful ones more often, 3085-8, It would be difficult to entrust the
inspection in_science and art to different inspectors, 3089, Cannot say that
less technical inspection is needed in art than in_ science. The Art Division
finds it y to hold technical inspecti n J the 1
inspector is looked down upon and loses influence, 3090-2. This might be
obviated by always appointing inspectors who had technical kaowledge of
science or art, and if possible the number might be increased, 3093, The
inspectors, who may be purely science men, have, besides reporting on art
schools, to examine in black-board drawing, and the grant of certificates
to teachers, carrying extra pay, depends upon their reports. So far they have
heen able to elliciently carry out this eamination, 3094-7. (Mr. Iselin.) Is
Assistant Director of the Science Division, 30Y8. Does not think technical
inspection necessary in all cases —examination tests teacking, If hetter
inspection would improve teaching it would be desirabls, 3099-102,
Continuance of defective instruction, &ec. are guarded against Ly present
system of inations and inspecti Inspectors why are experts in all
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the sciences would be difficult to find and expensive to employ, 3103—4. The
risk of payment for barely efficient results is small. There might be waste of
energy, &c. in some village schools from defects being discovered only by the
results of examinations, but not in large centres, 3106-6. (Cupt. Abney.) There
are nearly as many advanced students as is possible; only a certain proportion
will go to the advanced stage. 'I'here may be cases in which teachers prefer
elementary students as paying better. Increased grant for advanced s tage
would be desirable, if practicable; it should be paid on resujts, Objections to
other modes of payment. In practical chemistry alone the advanced stages
are better paid than the elementary, (Mr. Iselin) because of the larger
expenses attending advanced instruction, 3107-8. (Capt. Abmey.) 1t would
not now be practicable to pay on general efficiency, tested by examination of.
vach class by inspectors, owing to the dificulty of getting sufficient high clasa
inspectors ; otherwise sees no objection, 3109-12. A grant on good teaching
apparatus could only be & single not an annnal one, and the apparatus
might never be used in order to keep it govd. (Mr. Iselin.) Has known cases
where the apparatus provided was never used. (Capl. Alney.) The great
drawback was want of apparatus, but there is improvement in this, 31134,
The present system tests whether apparatus has been used. There is a great
difference between teachers; those who have attended the Normal School are
far superior to others. (Mr. Iselin.) Inspectors can see if the apparatus is
habitually used or not, 3115-7. (Capt. Abney.) The Department 1s looked to
to support science teaching, and local contributions are next to nothing.
(Mr. Iselin.) Comparatively small. (Capt. Abney.) This is an evil, Local
cuntributions should be sufficient to procure better teachers. The fees and
grant are often not sufficient to ensure good teachers. (Mr. Iselin.} The
Department insists that pupils shall pay fees, 3118-20. The local
contributions are tov small. If the teaching is good the fees might be raised,
3121, A successful teacher males s fair living. (Capt. Abney.) The most
successful teachers generally teach more than one class. In large centres the
classes support them. It was originally intended that the Department should
aid local effort; now the State supplies the greatest support of the teachers.
Employers of labour should contribute, 3122. Prizes are only exceptionally
given by local subscripti 3123. Retr of subscripti grants, &e. are
given in the reports, 3124. In some cases, but only in good centres, local
sid is given to estabiish a class, and when the teacher has got it, and perhaps
others near, established the aid ia withdrawn and he gets a gond income
without it, 3125-6, At Belfnst students who have passed the advanced stage
in the practical chemistry classes readily obtain employment in dye-works,
&e., 3127, 1t would be desirable, but in some cases ditficult, to introduce
?ractical examination Honours should not be granted without it, 312s,
Teachers trained in the Normal School are better than others. They should not
he put in a higher grade. It would be better that teaching should be free
without any qualification, 3129-30. Will draw up, with Mr. Iselin, a
memorandum on the state of the science classes, 3131. (Mr. Iselin.) It rests with
the managers, &c. of schools to lay down systematic courses of instruction,
3132, 10s. per head, independent of results, is given for students who tuke a
sy ic course. Menti hools founded on this system. Will give no
opinion as to expediency of calling attention to it by special circular, 313:3-5,
(Capt. Abney) The appointment of local resident inspectors in great centres
would be a good plan if the Treasury would provide the funds. Good
salaries would be required (Mr. Iselin) and first-rate men, 3136. (Cupt. Abney.)
24 such at least would be needed, but 6 would be a material assistance.
(Capt. Abney and Mr. Iselin.) It would be difficult to get scientific men of
sufficient eminence who would be willing to undertake the work for 1004, or
1501, a year, 3137-8.

See also Proressor HuxLey’s evidence.

ARM3S’5RONG, Mg, THoMAs, and BOWLER, Mz, Hexay A. Pages 351
to 379.

(Mr. drmstrong.) Is Director for Art of the Science and Art Department,
3142, (Mr. Bowler.) Is Assistant Director, 3143. (Mr. Armstrong.) The
Department aims at giving such knowledge and vractice of drawing and




DIGEST OF MINUTE? OF EVIDENCE. clxxy

ArMSTRONG, Mr. Thomas, and BowLer, Mr. Henry A.—cont.

modelling as may be applied to the indusiries of the students and to educat:
the country, 3144, (Mr. Bowler) Aid is given to elementary day schools
and traini lleges for their teach art classes, schools of art, and the
training school for art teachers, and also, by contributing part cost of objects
and by circulation, to and art schools, 3145-6." The art instruction
in elementary achools is limited to elementary frechand drawing from the
flat, model drawing, and practical geometry, and is paid for and examined by
8. Kensington, the papers being sent there, 3147-5). Safeguards against
fraud (see Art Directory), 3152-3. Scale of payments, 3154-5." The only age
limitation is that children must be under 18 years, 3156-8. 'This part of the
system is doing a great deal of good, 3159-60. More time might usefully be
given to drawing, and probably would be if the payments were larger, 3161-4.
From 1 to 4 hours per week is devoted to it, beginning at 6 or 7 years old.
Suspects that the time specified forit in the time tables is sometimes encroached
upon, 3165-7. It is taught in about fourth only of the elen y school
snd although the number is increasing the proportion perhaps is nof, 3168-72.
The instruction is generally given in school hours, 3173-6. Children get an
amount of instruction likely to be very useful to them, 3176. Has recentl
visited France and seen the drawing in Parisian and elementary schools. It
is in many cases less exact than in our schools, 3177-83. English children
could not do the work done by French children of corresponding age. The -
English is the better system. The drawing taught here would be more
useful to children who will enter manual trades ; the French system is better
for artistic trades, 3184-7. In French schools one branch of drawing is often
taught exclusively, and the child quire greater facility in it than ours,
but the English system covers a larger field. Thinks it more advantageous
to do 3 branches (named) to a less extent than 1 to a greater, 3188-95. In
French schools showing the best results, thinks that casts take the place of
our printed copies, 3196-8. (Mr. Armstrong.) Quotes from his report some
notes on drawing in certain French schools, 3199. Has visited the model
school in Dublin. The work there was of an unsatisfactory kind., At the
model achool he visited in France saw drawing from casts far better than
anything he has seen or heard of in an English clementary school. (Mr. Bowler.)
The teaching in Dublin model school is not a very good type of our work ; it
is not_inspected by the Department, 3200-1. (Mr. Armstrong.) Will put in
an estimate of the relative efficiency of the drawing taught in & good Parisian
school and tiie drawing of a London board school, 3202-3. Reads and explains
his notea on drawing instruction in certain G hools and Sunday
classes, 3204-13. In German elementary schools much more time is actually
spent in drawing than in English schools; consequently, when the boys
come to art schools they are infinitely better prepared than English boys.
(Mr. Bomler.gl In Germany drawing is taught in all elementary schools, but
muny English students enter art schools without any previous teaching, whic!
reduces the average pmﬁcienc?' of our art students, while those who have
heen taught drawing in our tary schools are still inferi G

boys. (Mr. Armstrong.) German schools give better preparation than English
because more attention has been given to the subject; (Mr. Bowler) more
time in the school and more general prej ion to the teach 214-20,
{Mr. Armstrong.) The German teachers are well qualified to give the degree of
instruction they ordinarily give, 3221. (Mr. Bowler) In English elementary
schools the drawing instruction is usually given by the schoolmaster, whose
qualification for the work is lower than German schoolmasters’, 3222.3,
T'here are not mnnﬂ schools in which instruction is given by specially trained
masters. The London School Board has appointed a special master to teach
the teachers, 3224. (Certaia drawings by Berlin children 11 or 12 years old
were shown to witness.) The skill shown in these is above the average of
English school children of 11. The aim of this drawing is to give knowledg
of form as opposed to appearance, and differs from that of our model drawing,
3225-6.  This is a desirable aim for children who will probably follow
mechanical occupations, but not more eo than the power of observing correctly,
which is not included in it, 3237-8. Appearance of an object is affected by
the luws of perspective, actual form is not, 3229. One of the drawings shown
is intended to give an idea of form, another is drawn_in perspective, Many
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English children of the same nge could do the latier as well, 3230-3. T'he

could not draw it so well in the much easier orthographic projection, 3234-5,
‘The ohject of model drawmg in anhsh schools is to cultivate the power of
observation and imi ls to give & knowledge of particular
forme, 3236. The former u the more generally valuable, though the latter
may be of greater value in mechanical trades if the student is master of the
theory on which the drawing is made. Children trained on the Enghsh
system might rapidly take up such a section as that shown, 3237-9. Drawings
in orthographic projection are not done in English elementary schouls. ‘I'he
execution of such would assist a mechanic apprentice to give an intelligible
representation of an object, but not s> much as drawing in perspective. It is
better that children should learn to draw first and take up mechnmcnl dnwmg

afterwards, 3240-4. Almost all of the el tary school
presented in the first grade. For results see Annual Report of the Depmment,
3245-6. Qualification of teachers, 3247. Cannot speak as to relative quality
of school drawing done under art masters, &c., 3248. Sees nothing to prevent
mode]lmg being taught in English elementm-y schools. No payment for it is
Does not d it, as from the flat is more exact
training. Thisis the general opinion, 3249-53. (Mr Armstrong.) 1f more time
were given modelliog might be taught thh advantage in primary schools in
- certain districts, but not with the p of time for d

Reads notes on the modelling in & Parisian technical school, .12.37 oy Imle
drawing instruction must precede modelling, 3258-9, Unless 5 hours s week
can be given to drawing and modelling it is better that young children should
devote the whole time to drawing, 3260-4. They would find modelling more
mterestmg, 3".5 Cannot say how far the mstmctxon given in English and
1 primary 1 pp by d of art schools.
( Mr. Bowler.) Ca.nnot say how fnr it influences the average in English evening
schouls. (Mr. Armairong.) The skill of hand gained far outwughl any vices,
(Mr. Bowler.) Quotes a report by Mr. Matthew Amold as to its effect in
promoting neatness and finish, 3266-8. I'rench elementary schoul drawing is
less exact than English owing to the system of drawing from casts and the
use of charconl and the stump, which leads rather to looscness and freedom,
4269-70.  Study of drawing 1‘?) to passing second grade should be from the
flat, but geometry and model drawing are taken up before reaching that grade.
Children leaving school at 13 might never pass second grade, 327(-5. In our
schools the 3 kinds of drawing are carried on side by side, and a child may
earo payments on all at one examination, 3276. -ls aware that certain school
conductors have decided in favour of flat custs for primary instruction, 3277,
‘The flat cast system would assist decorative painters more than the ontline.
Technical instruction is one of the objects of the Department but not the
only one, 3278-80. The French system of elemenhry art teaching is less
likely to lead to sound results in in ial work req than the
Eaglish or German, but may be better as preparation for artistic work, 32814,
Drawing is taught in all French and German primary schools, but only in s
quarter of the English, 3245-7. Has formed no opinion as to “the influence of
primary art education upon art designing in France and Germany, 32858-9,
More than balf the <hildren in English echools where it is taoght learn
drawing. Gives statistics, and describes the models used, 3290-8. In English
schools the model drawing is mainly from squares, cubea &ec., in France from
casts of low relief, heads, &c, (Mr. Armstrong.) Casts of leaves and casts in
geometrical form slighily raised, 3299. ()Mr. Bowier.) Does not kpow of
any modelling in English elzmenta.ry scliools, nor to what extent it is taught
in France, 3500-1. The Engluh system of mhmg drawing in elementary
schools is sup for to the French, as it gives an exact
mmpansnn between parts, which the French does not, 3302-3. Drawing is
very popular with children here; cannot say as to l'rench children, 3504-6.

‘Fhe smalli number of English hool y be d for

. (1) by the teachers not having a dn'nng qudnﬁahnn, (2) by other sabjects
being more or more popular with the child: Ian Enghnd as
in Germany, drawing might bemnde [y lification for a sch

3307-8. Drawing is virtoally s specific lllbject now, and a child ma , perhaps,
earn as m\lch for it as for a specific subject, 3309-10. Drawing m: Is s they
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appear is more valuable than orthographic projection ; 108,250 exercises in
model drawing were used at one annual examination, 3311-3. Model drawivg
and orthographic projection may be taught together, and the objection to the
latter would then vanish, 3314-8. A child who earns 1s: for & ““fair * exercise
may be presented again in the same grade, but not one who earns 1s. 6d. for
2 “good ” exercise, so that it may be to the teacher’s interest to keep his pupils
in the lower grade, but does not helieve it is done, 3319-21. In English
training colleges the instruction is second grade. The teachers are masters of art
schools  or masters holding full D. certificates. They may have no higher
qualification than that which would enable them to teach a class in an
elementary achool, 3322-5. The instruction is unsatisfactory, as a large
proportion of the students leave the colleges without taking a second grade
drawing certifi ond it is desirable that every el tary teacher should be
qualified to teach drawing. Teachers in the colleges should hold higher
certificates than the full D., 3326-32. Does not think it desirable that
technical art instruction should be given in training colleges, the office of
1 tary teachers being to prepare their pupils for technical art instruction,
not to give it. -(Mr. Armstrong.) Concurs, 3333~5. In schools where the time
for drawing is very short it would be best devoted to drawing with instruments ;
it would train children’s hands, teach them to draw correctly, and be a
preparation for hanical drawing, 3336-9. ‘Thinks the best elementary
school drawing teaching in Paris superior to any he knows of in England or
Geninany, and more likely to be useful toartizans, 3340. (Mr. Bowler.) Under
certain conditions it might pay masters better to teach a specific subject
than drewing, 3341. ‘Thought the hine drawing at Nuremberg exhibition
very sound and useful. Describes course at the realschule there, 3342-5,
The work done there is very valuable. Similar work is largely done in the
Department evening classes, 3346-7. The mechanical drawing in art
clusses is similar to that in science classes, 3348-50. The work in some of
these classes is as good as that at Nuremberg school and the drawings.are
more highly finished, 3351—4. The works seen there showed a knowledge of
the form and construction of the object and a knowledge of the principles of
working ; some were copies, but many probably not, 3355-8. In our science
schiools few flat copies are nsed ; the j iples of projection are applied first
to simple objects then to more difficult ones. The work is generally sent up
to the examiners in books which show the method pursued, and less value is
given to copied work, 3359-62. Endeavours to ascertain that the drawings
sent ore not mers copies.  With single drawings the examiners may be
tisled but not with a series. In cases of doubt writes to the school. "The
copying of a series of drawinga is guarded xg&in!t, though not effectively, by
inspection, 3363-9. Saw the works of the Industrie Schule at Nuremberg and
inspected the work of that school in the exhibi Mechanical drawingis there
carried further, 3370-1. (Mr, Armstrong.) The art teaching in the best eveving
schools in Paris is the best he has ever aeen and of great value in training work-
men. Wastold that French workmen get through their work in less time than
London workmen, owing to the ease with which they obtain the drawing
instruction they require. Thinks workmen here could not so readily obtain it,
3:372-7.  LEnglish teaching is perhaps & little hampered by formalities,
French teachers have greater license and can put a man direct to the wark
most useful to him. (Mr. Bowler) In French schools persons can get free
instruction in exactly what they want and then leave, while the S, Kensington
systemn aims at giving & good art education, 3378-80. Saw students making
individual drawings for themselves. An English student stated that at
Limoges he was admitted to a municipal drawing school, paid no fees, was
taught drawing from both flat end round, and was not compelled to attend
examinations. That facility is an advantage of the French system, 3381.
‘t'he French system does not improve the general taste. Enghsh schools
have made more progress since 1855 than French, and the taste of our
students is better than of theits. (Mr. Armstrong.) The tone of the country
is raised by our system, but would also like to ses greater facilities given to
workmen. Does not ses how to combine the two, 3332-4. ‘It would be
desirable that artizans shovld be given ert instruction more directly bearing

i l4ud9. ' m
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upon their industries, 3385, Schools only give skill in drawing designs;
&e. educate the desi, Goady designs should be disseminated,
3586-7. Has tried to impress on school committees the desirability of
establishing museums, under the same roof as the schools if possible, and
ible to the students, for fostering design, 3388. Inquired ioto the
teaching of design in France and saw the work of designers there, also the
work at certain schools, which showed more designing power than that at
Nuremberg exhibition, 3389. The designer should have a knowledge of his
material and the processes of manufacture. This is not always the case in
Paris. (Mr. Bowler.) With us specific designing is preceded by study of the
Hrinciples of design. After these are acquired the pupils are encouraged b!
igh prizes and high payments to their masters to proceed to design, 3390-2.
The eminent artists who judge the designs sent up, especially in iles, are
competent to judge of their suitability for execution in particular materials,
3393-6. (Mr. Armstrong.) They could tell wheth pattern were suitabl
for execution in brass, wrought iron, &¢., 3397, An exhibition of drawings of
similar character and usli(tiy to those exhibited at Nuremberg could be got up
from English schools,r{)ut oes not think it advisable. Would not wish our
students to spend so much time on mere copies from books, &e., 3398400,
Reads and explains his notes on the Bavarian exhibits at Nuremberg, 3401-3.
Our best training echool students would very soon be able to produce work as
good as or better than a stand of models shown there, but such work could
not be produced in art schools throughout the country, as no encouragement
has been given to it. It is desirable that the ies of Birmingh. dent,
should be directed o such work. Reads and explains notes on ladies’
ulfhool at I:Im;(u.ilb, 3404-7. Sox.nle of the wn;rk exhibited hal: beenhlnng b;lon;t.

oing bac ears an equal variety of art work might aps

fny)n%solie Englishy hool }408 Acﬁy ing bya decorator attends ghe
Munich Fortbildung Schule on Sundays was mainly copied from books.
(Mr. Bowler.) Noticed in one school paintings cut from a work of which he
eaw copies in the exhibition, 3109. (Mr. Armstrong.) Nuremberg school
exhibits are of the same character ns those of Munich, 3410-1. (Mr. Bowler.)
There can hardly be 8o close a connection between these Bavarian highest art
schools and the more elementary ones as exists between S. Kensington school
and our p ial school. {(Mr, Ar g.) Reads note on Munich
Kunstgewerbe Schule, 3412. There isa ion b the el tary
teaching in Bavaria and the Fortbildung Schulen. - The latter are attended by
apprentices and artizans in the evening. The work exhibited from those
schools was superior to that of English night art classes, 3413-5, (Mr. Bowler.)
Their work has a miore direct bearing upon industry than that of our art
classes but not than that of many of our schools of art, 3416. The day
classes in our schools of art are visited more by amatenrs, but their night
class students are mainly of the same social grade as those of art night classes,
3417-9. The exhibits of modeiling from Fortbildung schools evening classes
were more general than in our achools. We de much more colouring than
the French or Germans, which hasa valuable industrial bearing. The study of
colours in France is unsatisf: . 8aw some very disagreeable coloured
work in French and German schools, 3420-2. (Bfr. Armstrong.) A boy
¢ g el y art training should draw from the flat for a short
time, then from objects or from slightly raised ornaments such as are used in
France and Bavaria. The objects should as far as possible be besutiful. In
our elementary achools no casts are used. (Mr. Bowler.) The drawing is
rincipally from the flat and continued too Jong, 34123-4. (Mr. Armsirong.)
E)oeu not agree with Mr, Bowler as to French colour teu:hing and its results.
l'li‘ll:e tu.se of evlour is not hmgh:;)f scientifically in our schools, 3425-6. Would
e to see an open competition of designs, &e. applicable to industrial objects.
‘Will further consider the subject, 342759..’ *F tocts

SHARPE, Rev. T. W., M.A. Pages 380 to 390,

Is insp of training colleges for schoolmasters, 3130. 90 per cent. of
the studenta at toese colleges have been pupil teschers—usually those who
stood bighest in Queen’s scholarships examinations, 3431-5. On entry they
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are generally very backward. Can only account for this by neglect on the
part of their teachers, 3436, As pupil teschers, they should not work above
.7 hours a day, which gives only 2 for yprivate study, &ec.; many, however,
have studied 8 to 10 hours a day, 3437-9. Ph¥iMy they are averagely
developed, but mentally very undeveloped, 3440, The masters are tempted to
grasp at money results to the exclusion of other duties, 3441, The examina~
tion is calculated to bring out the relati pacity of competitors, 3442. The
reduction in the number of hours pupil teachers are employed teaching will
" inerease the time for learning, and so raise the attainments of training college
students. The teaching hours are sufficient for learning wo teach, 3443-4,
Further reduction is desirable, but, in the i of rural schools, impracti
cable. If achool boards, &e. can do it they have the power, and it would be a
great gain to fulure teachers, 3445-8, G 1 mental cultivation of pupil
teachers will render them more ptive of science teaching, &c. In mathe-
matics many of them are incapable, on entering the colleges, of any abstract
reagoning. Many of the country masters who have pupil teachers were not
taught algebra or Euclid at the colleges, and are ignorant of both mathematics
and science. Pupil leachers in towns can attend science classes, but not in
country places, 39449-61. In the larger colleges students are classified, but
in the smaller they are generally taken as one class, and men of higher capa-
city suffer. Not many such, however, enter the smaller colleges, 3452—4. 'I'he
college authorities prefer students who have been pupil teachers. They are
superior to othera all through their career both in general capacity and the art
of teaching. The means of comparison, however, are small, 3455-8. Recent
regulations may attract many women, but probably few men, The Edueation
Department syllabus for training colleges now enables students to matriculate,
except in Greek, at London University ; and if they continue their studies to
pass on to B.A,, 3459-64. Has been asked by oollege authorities to recom-
mend, in cases of special merit, a grant for a third gea.r’s residence to gain the
knowledge necessary for B.A. ; otherwise it might be gained at evening classes
after leaving college, 3465-8. The syllabus for the colleges ia divided into
2 parts, obligatory and optional. Describes them, and the regulations as to
b ptional subjects allowed. Will put in questions in history and
geography (App. D.), 3469-76. Prescribed science subjects, 3477. ithin
the last 3 or 4 years colleges have paid their teachers bg salary, Previously
Jecturers took the grants and were tempted to cram subjects that paid best’;
they now choose those they can teach best. Payment on results is in many
ways detrimental. Pupil teachers are taught a number of sciences that their
masters may get the granis, and the London and other school boards give a
special grant for eve{r‘y science certificate held by a teacher, whether he teaches
the science or no. ly more ial subjects are neglected, 3478-
81. Science subjects are the only ones for which special payments are made to
training colleges; suggests their withdrawal. The new code modifies the
system of payment by results. If the science subjects were placed under
Whitehall, L Kensington might still examine in them, 3482-90. 'The com-
mittees receive the S. Kensington payments on results, which are deducted
from the Whitehall grant, 3491-3. = A vipd voce examination in science
subjects at the colleges would be a great advantage, and might be conducted
by the S. Kensiugton examiners, 3494-9. I sole insp of traini 1l
and all subjects taught there. Is no judge of apparatus for teaching ck v,
&o. ; the colleges have taken the fullest advice on these matters. Tt would be
most desirable that petent from 8. Kensington should inspect the
PP haracter of teaching, &c., 3500-6. In most colleges about 3 hours
per week are given to lectures and 1 to private study in each science. In-
sufficient-time is given to | oth sciences and languages. Hands in time table
(Alrp. EJ), 3507-12, No special qualification or training is insisted on for
college science teachers. ey are gencrally well qualified to teach. The
resulta are variable in different subj Some are idered easier to pasa in
than others. There is also great variation as to colleges, 3513-9. Will put in
a table of marks obtained, &c. (App. F.). Quotes and explains tabulated
results of 1831 examination, 3520-1." Many of the lecturers attend the vaca-
tion of 1 for teach Nearly every student who passes second

Pl
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class in a science could give a fair grounding in it. Approves of the system of
travelling special teach the schonlmasters keeping up pupils’ knowledge in
the intervals between the special teachers’ visits, 3522-6." The inatruction
given in general teaching is calculated to fit pupils fo teaching science. ‘They
have not time for experimental work. In almost every casc sowne specific
subject is taught in the college practising school, enabling the students to
cultivate science teaching, 3527-30. Teachers passing out of the colleges sre
fairly qualified to teach all subjects required in el tary echools. ‘Those who
do not show aptitude are generally sent sway after 1 jear, the colleges losing °
ull grant upon them, Describes his test for teaching, 3531-56. R ) if
o third year's course in special coses, and more definite inspection as to qualifi-
cations of science teachers, 35636-7, The school boards of some large towns
have estallished or are about to establish training colleges. Knows of no
reason except insufficient dation at | t colleg The present
syllabus is suitable for ordinary elementary teachers; for special science
teachers a science college might be beneficial. " The present colleges supply the
demand for male but not for female teachers. Some of them will he glme(l
if new ones are established by school boards, 3538-47. The students in Scotcl
colleges, which are partly day colleges, lose much of the home feeling and
stricter moral discipline of English students; does not know their cost, 3548-50.
(Girls are admitted to training colleges on the same terms as men, but there is
greater competition, 3551-2," Two new colleges ate to be founded at once, as
the supply of female teachers is insufficient, 3553. Girls are taught I science,
selected from the same list as the men’s, and 1 language, 3554-6.
See also MR. OAKELEY’s evidence.

OAKELEY, Mr. H. E. Pages 391 to 392.

Students on leaving training colleges differ much according to the colieges
from which they come. Trained masters are far better than untrained, 3557 -8,
In the metropolitan and some other colleges the teaching is better than in
most provincial colleges, and they command a better selection of pupils,
355960, Inferior colleges might be induced to get special lecturers, 3561,
(Mr. Sharpe.) The grant depends upon the inspector being satisfied with the
premises, management, and staff, so that Government_has absolute control.
Conditions of grant, 3562-7.

DO.\'N}EOI(‘)LY, Covroxer J. F. D, R.E. (further examination), Pages 392
to 3

In the early days of the S. Kensington system there was an elaborate nystem
of exeminations, vivd roce and others, for science teachers; it did not prevent
bad teaching. It is better to make teaching as far as possible a free trade
matter. The certificates are often considered as certifying sbility to teach,
356971, Does not think the number of bad papers would be much increased.
‘T'he only way to improve science teaching is to increase facilities for instruction
of teachers, 3572. Payment by results cannot be dispensed with in training

Teg Sei teachers for those colleges might, it desired, be examined at
the Normal School. We must look to college committees to check the
tendency to teach sabjects which pay best, 3573-5. ‘I'he Pepartment trics to
make all subjects equaliy difficult. ~ Mathematical teaching is so bad and so
Jimited here that subjects requiring h ical training are idably
difficclt.  Refers to instructions to examiners, There are 2 examiners in ail
subjects in which the papers are numerous, and they are ssked fo consult their

as to the i 3576-7. Mr. Curzon's evidence (504-20) gives
a very exaggerated idea of the of unsy i hi Classes are
sometimes started and then dropped from lack of local suj:pert, &c., and even
in these cases some good is done, but as a mle the same subject is contioned
from year to year. The Department does all it can to encuurage systematic
teaching by giving extra payment for it. Such restrictions as that proposed
by Mr. Curzon lead to much irritation and adminstrative complication, do no
good, and are always rebelled against. Mr. Curzon and the body he represents
cvuld enforce systematic instruction, 3578-80. The rule suggested hy
Mr. Reynolds (3570, ef s24.) that a man should not be allowed to teach 2 or
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piore subjects unless they were allied could not, if imposed, be maintained. It
rarely, if ever, happens that one man teaches such very different subjects as
physiology and steam, but does not see why he should not, if qualified,
3581-5. "To the allegation that some teachers qualify th 1 juss
sufficiently to get certifcates in a number of subjects, and that payment on
results of their teaching leads to a detrimental system of cram a.ncr results not
worth their cost to the State, replies that & more elaborate certificate inati
did not and would not in the future chéck that. If a teacher could confine
himself to 1 subject he would no doubt know and teach it better, but it would
Le a mistake to impose ictions on the ber of subjects a man may
teach. In any given place there will either be only '] teacher of a subject,
in which case 1t is better  he should teach than no one, or more than 1, when
the students will go to the best. All avoidable restrictions are mischi 5
Efficient teaching will be best arrived at by payment strictly on results, 3586-90.
No higher rate of payment on results shou{)d be made to teachers with higher
qualifications. A better teacher will earn more by producing better results,
2591, 'There should if possible be a practical ination for the I

stage, but there are many difficulties, 2592-3. History and effects of
Whitworth scholarships, 35&1. To give men techuical instruction we must
generally remove them from the routine of their trades, and it is very difficult
for them to get employment again. The system of technical education for
engineer students, &c. in Royal dockyards is excellent, but difficult to carry
out in private works, 3595, Sir J. Whitworth’s endowment hes been of great
service to the country. Similar scholarships might with advantage be founded
in branches of applied science other than engineering, 3596-7. It is as easy to
pass students in the advanced stage as the elementary, but the total payments
for the former, owing to the smaller number of students, are less than for the
latter. It is desirable to i the ber of students in the advanced
stage, but increased payments to ieachers would not de this, and would
introduce the principle of paying for subjects inversely to-the number of
yu‘pé_ls.ooAll teachers of the elementary stage teach the advanced stage also,
3598-600, .

OAKELEY, Mg. H. E. (further examination). Pages 400 to 409.

There is little or no room for science instruction in elementary schools.
Considerabl is already experienced. More time, &c. should be given
to drawing, which should he taught on the French systemn, a\"ul wpentr{, &e.
might be taught after school hours. A deputation sent to Paris by Manchester
acliool board reported in favour of both. In higher grade schools (those con-
taining fifth, sixth, and seventh standard boys drafted from other schools)
as now organised no specisl instruction in the principles and processes of the

upils’ future work can be given. Too much is already attempted in them.

ach such school might be divided into a * high school ” giving an ordinary

ducation, including languages, and & * technical ” or sci school where
elementary mathematics would be the principal feature, a laboratory or work-
shop would be provided, and scientift t of local fact taught,
360?—3. Boys from the high school would become clerks, &c., or_enter
universities. Those from the technical school, who would follow technical
pursuits, would gain by having their attention concentrated upon things
useful to them, 3604—6. The expense would be no greater than now. 'The
Education Departroent should give a ﬁrant for p 1 as well as th 1
work, and the district insp shoul duct all They now
ine in specific subj but certain science subjects are also taken up by
the Science and Art Department, The present system should be maintained
08 to art, 3607-11. Coropetent examiners could easily be got. Examination
and inspection should be combined both in science and art, 3612—4. A great
portion of the science instruction in elementary schools is mere cram, parti-
cularly in physiclogy and physical geography. Both of these are under
inspection by the Educati Jep inspectors, and not paid for on
results. In h ics and hanics the teachi g has been fairly successful,
2615-9. Manchester achool board is fully alive to the advantages of iabora-
tories, &c., 3620. His district includes Manch and its suburbs, but has
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had other experience. There are 2 or 3 independent hoards in the suburbs,
3621-3. 'The fairest comparison that can be made between different districts
is the number presented in the upper standards. Manchester stands first in
all the country. Gives statistics, 3624-5. Standard reached in general
subjects is a guide to capacity for science instruction. Children below the
fifth standard derive no benefit from specific subjects, but object-lessons, &e.
may be commenced even in infant schools, as preparation for 8 specific subject,
and the quality of the instruction ¢ested by a class examination, 3626-8,
Attaches great imrommce to an improvement in the teaching of drawing in
1 y sch Drawing ed the eye, &c. The results are now
very poor.  Our children draw too long from the flat, 3629-31. Geometrical
drawing has considerable value, 3632, Is glad the experiment of teaching
carpentry in schools a8 a prize for the better boys is ‘to be tried in Manchester,
but is not sure of the results ; it may degenerate into something like a game,
3633-4, There is a tendency among el y school hoys to scorn manual
work, and enter the over-stocked market as clerks. Teaching the use of tools
in schools would help to correct this, 3635-6. Would like to see physiology
and domestic economy struck out of the list of science subjects for elementary
schools. The latter emi ly requires practi It is not obligatory, so
there would be no hardship in insisting that, if taught at sll, it should be
taught l}amcl;ica!ly and proper apparatus, &ec. provided. It would then be
very valuable, but there are great difficulties, e.y., material for cooking,
3637-43. Will read and perhaps comment upon a report on Peter Street
school handed to him, 3644-5. Advantages of inspection in the science
inations of el tary schools, Sees no great difficulty in introducing it.
The inati might ad geously ducted by Her Majesty’s
inspectors. There would in his district be no difficulty in obtaining inspectors
compcetent for the work. The payments would depend on the results of the
inspection and written examination, which would be very advantageous,
3646-51. Knows no school orgapised as he has suggested (see 3603), 36524,
Peter Street school, Manchester, is one of the best higher grade elementary
schools. Verygood instruction in science is given there, but they attempt too
much. Mentions the subjects taught. If the school were divided, chemistry,
and, perhay peri 1 hanics would go to the technical department,
and technology of the cotton jndustry would be added to the subjects taught
in that division, 3655-8. Knows of no school so organised. It is his own
ides, 3659. The high per-centage in upper dards in Manch hools is
due chiefly to the school board, and to an excellent organising master who has
great personal influence with the pupil-teachers, with the result that the
teachers are superior to those of other districts, 3660. The system of ing
the schools has not been at work long enough to test its results. It leads to
economy of teaching, and keeps boys in the higher standards longer at school,
3661. A peeuliar systemn of marking registers is used, and prizes are given for
regularity. There are meetings, ;&gech days, &c., which are looked forward to
by parents, and do much good, 3662, The open school system enables young
pupil teachers to do work which could not be entrusted to them in class~
rooms. The Manchester board have in their new central school taken to large
class-rooms. Has known both systems work well, 3663—4. All the junior
schools in Manchester are taught by mistresses, 3665. Female pupil teachers
entering training colleges are better prepared than males, 3666. Ia many
subjects females would be as well gualified for taking higher standards as
males, 3667. There are more good hoard schools in proportion ‘o the popu-
lation attending them than denominational, hut some of the latter are among
the best, 3668, .R.eclmion. &c. is done extremely well in some Manchester
schools. If carried too far it would have a bad inﬂ{:euce, 3669.

FITCH, M=, J‘,G" M.A. Pages 410 to 433.

hool

Is a senior inspector of el y but has for many years heen
engaged on other dun'es:_ Is member of London University Senate, and was
one of the examiners, 3671.  Will apeak first of science instruction in Lambeth,
and comment upon Messrs. Sharpe and Oakeleys evidence as he goes on,
3672-5. Statistics of science and art t l',in{ beth, 3676. Knowled
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of the facts and laws of nature should enter into every scheme of education,
however low, 3677. Such instruction should begin by object-lessons in the
infant school and continue through the whole school course. Would not
begin definite science instruction before reaching 12 years of age, and the
fifth standard, Under the old code the mistake was made of commencing it
in the fourth standard, often without any preparati Under the new code
elementary science may be taken as s class-subject. Advantages of this, 3678.
Prefers the class system of ination for all el tary school subj
Hopes it will discourage the taking of science subjects in the fifth standard
ithout previous preparation, 3679. The insp ine in all class and
specific subjects. Drawing is the only subject under the Science and Art
Department, Quotes and comments on parts of the administrative instrue-
tions, Museums are being formed in many schools by the teachers and schol
3680-2. A few of the scholars at el t: hools attend evening science
classes connected with the Science and Art Department, 3683-4. The staff
of inspectors, with their nssistants, are competent to examine in all class and
special subjects, A system of special inspectors for special subjects would
be very mischi , 3685. An insp who was unable to examine in any
subject might, by applying to the senior inspector, get assi from anoth
member of the stu.é’, 3686. The ination in specific subjects is now
seldom oral, because the grant is paid at per head for those who pass, 3687.
If oral examination were initiated, the slightly increased difficulty might be
got over by better organization of inspecting staff, &c. Such men as the
present inspectors ought to and could easily ire the y knowledge,
J In his own district as inspector could within a year, with his two
orally ine in all subjects except perhaps one, and in his larger
district as senior i tor conld for all subjects, 368 No great

P

change would| be needed in the qualificationa of i 4
Ot Ta D0 Deecer 1a,

1 P on app
I y men could and ouiht to acquire the necessal
knowletfge during the year’s training to which they will be’ nub{ected, 3692,
As to Professor Huxley’s evid of the opposition bet iterary and
science training, few men now leave the without 1 ledge of
some branch of applied science. Those intending to b inspectors would
probably give more attention to this than others. Inspectors would select
assistants acquainted with those subjects in which they themselves were
deficient. A knowledge of the methods of teaching applied science should be
required of every inspector, 3693-6. Drawing instruction can best be-judged
by ita result as shown on paper, but even of this, insﬁectors acquainted with
the schools, &c. could judge better than examiners who only saw the papers.
Bad methods would be more quickly ted by p 1 inspection than by
rejection of papers sent up to 5. Kensington, which: would be a great advan-
tage, 3697-0. On this subject agrees with Mr. Onkeley, 3700. No one’s
education is complete without some knowledge of the facts and methods of
science. 'The machinery for teaching science (1) as a part of general education,
(2) for those who will use it in industry, &o., should be considered separately,
3701. 'The code f:ovidea for the former, and provision might with advantage
be made for the latter by establishing trade or science classes in connection
with schuols, 3702. There ought to be in every large town a good science
school (not the ordinary higher grade school) where picied boya could acquire
such knowledge. Additional science facilities for those who intend to become
skilled artisans are very valuable, but beys who leave school at 12 or 13 are too
oung for such specialised instruction, and even those who leave at 14, had
iacter study the code subjects pari passu, than devote the last year to some
one aubject, 3703-5. Objections to the Manchester system of drafting fourth
or fifth standard boys to higher grade schools. They would not apply to the
same extent to a higher school in the same building as the lower, nor to schools
for a specific subject like science. The scheme of elementary instruction
ibed should be pleted at 14. Those who ean stay till 15 ought
from the first to bave a wider education, 3706-7. The science teaching in
schools is defective from imperfect qualification of teachers, but this defect
could be better remedied by good itinerant lecturers, assisted in the intervals
between their visits by the head-masters, than by the estahlishment of separate
schools. This is the Liverpool system, and unfortunately neither it nor the
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Manchester system has yet heen adopted by the London Board, 3704-9.
Some such plan would give greater thoroughness to the higher science teaching
of schools, and would img the methods of the end make the course
of instruction continuous from the first, 3710-2. Payment by results is the
only equitabl thod as b Government and the schools, but teachers
should be paid partly by salary, not more than a fourth of their income
depending onresults. Where the teacher’s entire income depends upon results
he is tempted to adopt d methods of teaching, 3713-4. The London
Board pays its teachers by fixed salary and a bonus on the grant esrned, The
salary does not seriously fi if the ber of scholars keeps ahout the
same. Their system of paying 5. additional to every teacher holding 3
advanced science certificates is objectionable, 3715-6, Believes that the
teachers of evening science classes in his district usually depend fur their
tion on the Gov t nt, This, though p::rlmpsl necessary,

tirely ted to ine

iorates the character of their teaching, which is d T s
scholars, 3717-8. 'T'he science instruction in el 'y schools is valuabl
but would be more so if the teaching were better and the examination con-
ducted in a better manner. The results have been specially unsatisfactory in
the fourth standard. _Is glad that rudimentary science will be more generally
taught to the younger children and no grants made for a particular science
before the fifth standard, 3719-20. The results of the drawing instruction sre
very valuable, but might be improved. Is sorry so few take up perspective
and model drawing, 3721-2. The first step towards improving science teaching
‘would be taken if something of elementary acience and acientific methods
could be introduced into pupil teachers’ training. Does not see how this can
be done, as they already have so many subjects to learn and have to teach 5
hours per day, 3723-5." Any further rednction of the teaching time would be
economically a serious matter for managers. The reduction to 5 hours has
provoked iderabl and a reduction to 3 would invelve
paying for twice the present teaching power, 3726. Every attempt to
pr ! tary school teaching has provoked L and g Ny
from managers of voluntary schools. Pupil teachers, besides exact knowledge,
ave to acquire experi in teaching, and any reduction of teaching so as to
give more time to the former must be at the expense of the latter. They
are as often deficient in one as in the other, 3727-9. The 2 years’ trsining
college course, which ordinarily follows pupil teachership, gives awyle
time to make up any loss in teaching facility caused by curtailment of the
teaching hours during spprenticeship. Some branch of science systematically
pursued should form part of the college course, This is being gradually
mtroduced, and will greatly improve the teaching in our schools. Our szhool-
masters are good teachers cf that which they know, but most of them have
not studied science in the colleg Stud ia traini lleges are allowed to
attend science classes, and irobab]y have science teachers, &c. in the colleges,
3730-3. A pupil teacher who has tanght for only 4 hours might make up the
deficiency by teaching in the college practising school, but the whole system
was framed rather with a view to teaching than to training teachers, and great
inconvenience would result from withdrawing him from school work for
another hour. He might be more valuable as'a teacher if he received better
instruction, but who is to give it during the time set free? 3734-5. Arrange-
ments for bined instruction of pupil teachers in special subj ought to
be made in large towns, but could not be insisted upon in the country, 3736-7.
Simple elementary science might be tanght to the youngest children. The
Kindergarten system is very valuable, but the leasons lack system. They should
be planned with a view to science teaching in the fifth or sixth standard.
Hitherto object-lessons have been given in infant schools, but dropped when
the standards commenced. The new code pl their i
through the earlier standards, 373840, Infant school teachers have hitherto
treated the Kindergarten system in too mechanical » manner. There is
reason to hope that more attention will now be given to it, and that it will be
J as prey for the training of clder scholars in technical bj
In lower standards the facts of science should be taught, its language avoided,
37414. Has no exy of el y schoo} i ion in the use of
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tools. It is not, like drawing, an essential part of an ordinary genersl edu-
cation, but the beginning of technical edfication for artizans. Although it is
well worth knowing it might do more harm than good to teach it in the
limited time avunilable for elementary instruction. 1t is neither on the same
footing as drill in respect of physical training, nor as drawing, 3745-8. The
b ttending night schools have tly fallen off, and will further
diminish, because those who formerly attended them have received instruction
in dey schools, They would disappear saltogether, but that two class or
specific subjects are allowed to be taken in addition to reading, writing, and
arithmetic, and special grants may be made for all five. They will occupy a
position bet 1 y schools and science classes. They do not overlap the
latter, since the pupils must come up in standard subjects, 3749-50. Boys and
{irlu on leaving school often drop all study for a time, and go backward.
The new code, therefore, allows them to be examined once in a standard in
which they have already passed. Hopes night schools will lead up to the
science and art colleges, 3751-3. Scholars cannot be presented in extra
subjects without being ted in o standard. Standards will not disapp
from night classes. While pupils may leave school at the fourth or fifth, they
may profitably go on to the sixth or seventh in night schools, and so on to the
science classes. Hopes night schools will, to some extent, serve the same
Eurposc as the Fortbildung echools of Germany, 3754-7. In Lambeth district,
esides elementary schools, science is taught in day classes in certain middle
schools, &c. as part of the regular teaching, 3758-9. Apprenticeship funds
have long cmeg to fuifil their object. Under the Endowed Schools Act they
may under certain conditions be treated as educational endowments. Asan
Assistant Commissioner under that Act found great local opposition (e.g. ut
Hull) to their apy ion to dary ed but willi to a")p]_v
them to the industrial training of artizans. D foundation, &c¢., en
ment, and prescribed course of instruction of Canon Moseley’s I'rade School at
Bristol, 3760-2, It was originally founded as a t ical school, and end il
with funds intended for the use of scholars of the class attending elementary
schools. No other scheme which he has dealt with provided a technical
school. The Commission has power to give educational endowments a special
ientific character ; beli they have sometimes done so, e.g., Keighley
Trade School, 3763-5. The London School Board has acholarships, which are
ttracting great attention, for sending its best boys to middle class schools, and
several boys have been admitted to open exbibitions at Dulwich College, &c.
The tendency to this will increase us good secondary schools become more
, 3766, 'The scholarships at the Board’s disposal have been principally
used for sending boys to higher secondary schools giving a chance of going to
the university. ~Parents would probably prefer these to middle class schools,
3767. Holders of school boarcr scholarships should be allowed to choose
between schools giving a scientific and technical and a literary education
respectively. At present the only channel of advancement for them lies
through the best secondary schools, but as scientific schools incresse, and as
technical schools are founded, they are as likely to select the one as the other.
Such boys suffer nothing in higher class schools from their inferior social
position, 3768-71. They should be selected at about 12 years old, 3772.
This is substantially the London School Board course, and the boys so
selected are as likely to do well in the higher schools as those who enter them
earlier, 3773. Does not agree with Mr. Oakeley that such boys should be
drafted to schools having two sides—(1) technical, (2) commercial. Would rather
they should go to & good secondary school. If they decide on a technical or
commercial career, they had better stay in the primary school until 13, as the
class subjects in the sixth and seventh standards would be valuable to them, and
then receive apecial instruction in 8 good technical school, linked to an ele-
mentary school. ‘I'he course of education for which a boy is best qualified can
be determined at 12 years of age, 3774-5. Two great things to be desired are—
(1) fuller recognition of the need of science in general education; (2) a
much greater number of technical and scientific schools. Seeing the increased
interest and desire to improve among primary school children geels sure that
the number who will avail lves of technical i ion if they can get it
will increase every year, and that the disposition of parents to make sacrifices
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that their children may obtain better instruction is i ing, and will
more rapidly, 3776-7. .

RICHARDSON, Mr. H. D. Pages 434 to 441.

Is a shoemaker, and editor of the *“ Boot and Shoe Trades Journal,” 3778-9.
Has considered the subject of technical instruction in regard to his trade,
and helieves his views are shared by those members of the trade who have
considered the subhject, but not by the majority, 3780-6. There is no
tecbnical teaching in the boot trade. ~Since the introduction of machinery and
division of labour workmen learn one process only, not the trade as a whole,
and apprenticeship has practically died out, ns no longer applicable to the
circumstances. Some system of instruction is required to take its place,
3787-93. The introduction of machinery, &c. has been of very great advantage
hoth to the country and to the workmen ; explains how, 3794-8. Schools are
required where instruction should be given in the anstomy of the foot,
designing, pattern.cutting, grading patterns, qualities, &c. of leather, and
systematic explanation of constraction and finishing and hinery employed.
Perhaps one-half of the boys taught on the present haphazard system do not
really know how the work should be done, &99—800. The patterns referred
to are Eatterns of the pieces; if they are wrongly cut the perfect article
cannot be properly formed from them, 3801-2. One set of patterns would be
used for & large number of articles, and their production 18 the husiness of
persons of whom proportionally few are employed, holding s higher position
than the workmen executing the work, 3803-6. Although a knowledge of
the anatomy of the foot and designing would be principally of value to
desigmers, its general diffusion would widen the field of selection for superior
officers, snd be an advantage to the trade. Among the younger men there is
a desire to learn the trade as & whole. Believes his paper sells because of the
sheets of designs issued with it, and is read for their sske by intelligent
artizans, who want to rise, as well as by designers. Does not suppose all the
artizans would avail themselves of technical instruction if it were provided,
3807-11. Thinks we are in ad of foreign tries both as to design and
manufacture of boots, &c., but there is danger that they will soon pass us.
‘They are paying great attention to the subject. Does not know how to awaken
interest in it among English manufacturers. They feel the want of technical
education, having to try and to discharge many men in order to get the ones
they require. Only certain portions of the shoes are made by machinery,
3812-9." Is not prepared to say how the instruction should be given, but
only to poiat out & want which, in his opinion and that of many operatives
and some- masters, exists. For cutting out instruction is needed in the
texture, &c. of skins. The foremen, as a rule, look eharply after their men,
but they have not time to teach the young men, and a certain discretion is
necessarily left to the workmen; the sking vary in texture, &c., and a large
number pass through the catter’s hands in a short time, 3820-6. Will consider
how practically to carry out technical instruction, and communicate his views
on this matter to the Commission. If classes were established a Jarge number
of men would pay fees. Teachers are the diffirulty. Mr. Hanniball is & man
of great experience. Will bring him forward if desired, 3827-8. Apprentice-
ahip has nearly or quite died out in the shoe trade. Boys who eater the
factories are paid for their work almost directly, and get no teaching. Boys who
put on the bottoms are mostly brought into the trade by the e pumber
of men who work at home, 3829-33. Owing to_division of labour s work.
man is kept entirely to one operation. It is advisable that he should be
acquainted with others that he may take them up if required, or if nnable
to get employment in his own branch, 3834-6. A workman employed in
a factory has little opportunity of becoming acquainted with other branches
than his own. Technical instruction would obviste this. The theory of
making hand-sewn boots should be thoroughly explained, 3837-9. Those
workmen who nctua_lly work hi mast and d them ty well,
3840, in mx tachmg_for apprentices instruction should be given in the
P ples and ¢ the hi ployed. All the p
should be explained by means of lectures, &e. free to all It should be given
in the evening, and pupils shonld know something of the trade before going to
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the technical school. It should embrace both theory and practice. Believes
machine makers would be glad to send their h to technical school
without expense, 3841—4. ~ Previous instruction in drawing in elementary
schools would be almost as valuable to those learning the trade as writing,
both as preparation for designing and as making them more intelligent, and
therefore hetter workmen, 3845-50.

SHIPTON, MR. GEORGE. Pages 441 to 445.

Is tery of the Amal ted Society of House Decorators and Painters,
the London ‘Trades Council, and the Trades Guild of Learning. Is a house
decorator, and served an apprenticeship to that trade, 3851-3. The Trades
Guild of Learning is & society for izing lect mainly historical, on
handicrafts, &c., 3854-5, His experience enables him to give evidence as o
the wants of artizans, 3856. Will speak of technical instruction (1) generally,
(2) with special reference to house decorators, 3857. Traces the break down
of the apprenticeship system and the present scarcity of highly skilled workmen
to (1) the contract system; (2) division of labour; (3) insufficient induce-
ments to workmen to teach apprentices. The demand for technical instruction
results from that scarcity, for which employers are responsible. As now given
it will do little or nothing to supply skilled workmen. What is learnt in the
classes is not allowed to be used in the workshops. The art achool instruction
is useless to operative workmen. bmit; h of technical instruction
for artizans, including trade schools, under skilled workmen, and compulsory
instruction of boys by employers. Suggests also that spaces be set apartin ~
museums for specimens of work, to which the names and addvesses of the
workmen should be attached ; prizes might be given for original and good
productions, 3858.

HOPPS, Mr. JaMES. Pages 445 to 457.

Has charge of the workshops at Cooper’s Hill College, in which some
instruction in machine construction and metal working is given to_ the
students. Little instruction is given in wood working. The students are
trained a8 civil engineers for employment in India or elsewbere. Believes they
are not pledged to take appointments in India, 3859-65. Describes his own
training, which was exceptionsl, 3866-70. Has been at Cooper’s Hill
12 years. The workshop instruction there is almost entirely his own
sketching. It is optionsl, and is not allowed to interfere with theoretical
studies, 3871-3. Advantages of technical instruction to civil engineers,
38 In training & master banic practical technical instruction is
almost necessary, He should attend a school workshop for about 2 hours
daily from 15 to 17 or 18 yeara of age, but o as not to interfere with his
theorétical studies. He may be presumed by this age to know trigonometry,

try, and el tary statics, dynamics, physice, and chemistry fairly well
Tnot a large assumgtion), and should then be articled to s commercial firm for
4 or 5 years, 2 or 3 of which would be spent in passing from shop to shop
and actuslly working, the remainder in the drawing office, 3876-81. To
train a foreman mechanic without his being first a journeyman would adopt a
modification of the system at Chilons-sur-Marne, where 6 hours theoretical
and 7 hours practical work are done each day. The director would prefer
7 hours theoretical and 6 hours practical work. The course lasts 3 years.
Students on leaving cannot always obtain employment as foremen. 'To
train foramen here on that system 2 years factory work must he added, and
doubts whether they would then obtain employment as such. Foremen
here wark to prepared plans, and are principally valued for the power of
producing cheaply and quickly; on the continent they often have to design,
3882-4. The best course here would be to increase the theoretical instruction
of workmen and select the brightest of them as foremen. Employers see the
necessity of fqremen knowing yvhnt good work is and insisting upon its
prod ‘The qualities required are fi , energy, great mechanical
nbilitg, and some theoretical knowledge, 3885-8. To instruct the workmen
woul at the el y schools. Time is now often lost there in
teaching useless subjects. Boys enter factories at 13 or 14 with no knowledgs
of what is done there or the materials used, and without strength for the
heavy work to which they are often put. They are set to mere drudgery, get

.
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lly no teaching, and b idle, 3889-90. In large towns hoys should
remain at school till 16, the last 2 years being devoted to instruction bearmg
upon their future trades. ‘Workshops should be attached to the el
schools, where practical iraining should be given. It would nssist hoys m
choosing their trades, 3891, Mentions & few of the advantages he would
expect from this system, 3892.  Would not expect opposition to the sale of
articles produced in such workshops. There might be difficulty in persuading
the public to buy them, 3893. There would he some difficulty to parents
from loss of boys’ wages till 16. States how it has been met in certain
Parisian schools, 3894. Would give as much pmchcal mstructlon, if Eoulble,
as at the Villette school, but does not
that model, 3895-6. ‘Good _mechanics cannot be rod\u:ed in sl hool
\\orkshops, ngeu reasons, To produce a good mechanic 4 or 5 years
y, and his work should be as varied as possible,
3897. The Vlllette school, to vary the work of its apprentices, has produced
- work, &c. for outside people, but without much success, 3898-9, Workmen
produced at such schools would not satisfy English requirements, and the
schools would be more expensive than those e has suggested, except in large
towns, where central schools with h might be established, 3¢
"The number of superior schools would be limited by the number of parents
able to Leep their boys at school till 16, 39024. Would not give technical
instruction to boys under 14, even though they are to leave school at that age,
. 3905-8. Boys during app should be pelled to attend evening
schools, 3909, States objections to the present system of apprenticeship,
3910-1. Recommends that boys should not enter on prentlcugxp till they
are 16. They should be keptat schools with nttachenr workshops until that
age, an extension of the Parisian system of rewards being adopted to mect the
difficulty of loss of wages. The instruction during the last 2 years should
have direct bearing upon the future trades of the scholara, Warkuhopn
should e uttaches to all public el hools to teach
underlymg trades. The teaching Letween 14 and 36 should include geometry,

g, and el phymcal science. In factories the masters

shou]d be pelled to tical instruction, 3912-9, In the
engineering trade many ymmg men are not lp renticed at all. Would revive
apprenticeship, but with the ll: d, and do away to a
great extent with the present nrnngemenf.a a8 to juvenile labour, 3920-1." The
subdivision of labour as between factories and comsequent diffculty’ of
defining trades would be met by stating in the indenture what the master was
to teach his apprentice, 3922-3. Doea not see how to prevent youths being
engaged as labourers in lighter industries, but in such trades as mechanical
engineering it should be )mvenwd 3924, Masters should be pelled tounve
their some th traction, 3925. Technol
should be established in all mdu.stna.l centres.  Science snd Art Department
classes teach mamly theory ; these schools should teach the application of
theory to some subjects to be tanght, which would vary
in dlﬂ’mnt localities, 3926-8. The cost should be met by municipalities, and
failing them from public funds ; would not refuse assistance from the City
Guilds, 3929-31. Clrcu!a.tmn of objects from S. Kensington should he

ted and free i blished in all industrial centres,
de.—d Is strongly in favour of i &e. on Sunday, 3944,
The present (February 18&5) puunt laws are prohibitory for workmg men.
Would ch should be called on to prove noveity und
compelled to grnnt manufacturing licenses. The cost of prosecuting
infringements should be borne by the State, 3935-9.

Evidence taken at Birmingham.

DRY, Ma. Hexuv. Pages 458 to 460.

Is a general brassfounder, employed by Mesers. T. Pemberton and Sons to
examine work, and a trustee of the National Society of Amalgamated
Brassfounders. 3940-2. Knows generally the views of artizans in bis trade.
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Many have been delighted with the assistance received from the Art Gullery,
und would be glad of any metal work from 8. Kensington, 3943, 'The art
school classes have beea attended by some arti with advantage, but not by
80 many as there ought to have been. Some have no disposition, others no
time to attend, 3944-5. Their existence is generally known, but workmen do
not take much interest in the matter, 3945-6, The only way to awaken the
interest of the men is for a few in each factory to explain to them the
benefits to be derived. Suggests also occasional free art and science
lectures. The art school manugers have done all they could, 3947-8.
Manufacturers have not done much to send men to the art school, but have
subseribed to it. Would like them to. subscribe more, 3949. The fees
charged are beyond the means of many artizans, but not of all, 3950. Only a
few students from his trade attend the classes, mostly boys or young men,
3951. Cunoot give instances where the instruction has led to advancement,
but it makes the students more skilful and better judges of work, 3952-4.
Some men aitend the classes at the Midiand Institute; cannot say. which
classes, but probably acientific ones mostly, 3955-Gz. The branch classes in
Yiourd schools are very valuable to f and workmen. Suggests classes
for working men only. A few persons are needed to press the subject upon
the men’s attention, 3957-9. Many who would not attend. the Midland
Institute would attend classes nearer their homes. Would like to see the
plan of clesses in board schools extended, 3960-1. Those interested in the
matter might show more zeal in circulating handbills, &e., 3962-4.

BARNES, Mr. T. C,, and HADDLETON, Mz. A. Pages 460 to 470,

(Mr, Barnes.) Is general tary of the Gl kers’ Association of the
United Kingdom and s practical gl k ployed in Messrs. Osler's
factory, 3965-7. It is important that young men in bis trade should have
technical instruction both in science and art, 3968-70, Is well acquainted with
what is heing done both in Birmingham Art School and in science classes. Hns
assisted the teachers of some of the Midland Institute branch schools, where
hoys are taught outline drawing, chemistry, &c. at a nominal fee, 3971-5.
Lectures to induce young men to attend classes are given at the Midland
Institute, not at branch schools. All is done that can be to meake the classes
and their objects known. Suggests compulsory attendance for bis trade, "The
exceptional conditions of that trade would justify exceptional measures,
3976-85. Lmployers snd parents of lads in the trade should be compelled to
see that they attend science and art classes. Knows no trade requiring so
much technical knowledge. Has had exceptional epportunities for seeing
the different workings of foreign hous2s and the skill of their workmen, Our
workmen are inferior in knowledge of design and ornament, but superior ia
the use of haod tools, 3U86~7. Workmen do not design the articles they
wmake, but if properly taught they can understand instructions better anil
produce better work., Designers have ouly recently heen introduced into the
flint glasa trade. Schol from 8. Kensington lave raisel the trade
enormously during the last 10 years. One reason why ertizans should be
better instructed is that foremen are drawn from that class, 3933-90, ‘I'ie hest
designers for glass are those who understand the material; many do not, and
draw impracticable designs. Has had ort instruction and found it useful. It
is the duty of Government to give every fucility for art instruction end to
open all wuseums at times when the working closses can visit them, 3991,
Apprentices should be compelled by law. to attend science and art classes
while learning their trade in the glass factory. Probably the board schools
will improve the class of boys, and may give them an inclination for more
lesrning. The trade isdifficult to deal with from its exceptional hours of labour,
3992-7. Doubts if his assaciation, though powerfui, eovld enforce such
instriction. The men are ignorant, and that obstacle must be overcome to
get mnne{ for & vote on art education. No doubt if the wmanufacturers offered
o prize the trade would do s too, 39984001. The fancy glass and tahle
work trade, to which the asscciation is confined, is not rich encugh 10 pay
teaschers for young wockmen. Gives statistics of membershin, &c., 4002,
‘The masters have difficulty in finding skilled workmen. They might make
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it a condition of the indentures that spprentices- should attend science and
art classes, which would remedy the evil, 4003-7, Has known of no cuse where
this bas been done. One master paid a drawing master and provided all
materials, bui the apprentices would not attend; hence the need of com-
pulsion, 4008. Sees no early remedy except a law or an agreement amongst
the members of the trade. If the C issicn called attention to the
desirability of such an sgreement it would probably have weight with both
masters and workmen, 4009-11, In his trade the artizans require a thorough
knowledge of outline drawing, ornamentation, and design, 4012. This is
sufficiently attended to in Birmingham Art School. Approves of the course
of instruction there. Does not know of anything more that could be done.
Glassworkers, however, should learn more model drawing and modelling,
4013-7. Knows of no improvement in the science classes that would add to
their value for his trade, and has never heard it said that the instruction was
not suitable, 4018-9. Would like to see more and better drawing done,
especially from models, in elementary schools, 4020-3. Does not know how
far science teaching in such schools is intended to go, but so far it is just what
is required, 4024. Young boys show a great liking for science teaching; they
like it better than grammar, 4025-6. They can begin that instruction at an
early age. Children’s tastes vary. All his own sons have attended the
Midland Iostitute. His eldest has won several prizes and now earns 41. a week
ns & jeweller. He both designs and makes his work, 4027-9. In the gluss
trade workmen and designers are different men. Many of the latter are
students from 8. Kensington, 4030. Cootinental glassworkers have n
thorough ti \prisi both technical and scientific instruction, and
possess great ul)ﬁtude 1 consequence, They bave invented and adopted
various hand tools which increase and improve the work done, 4031-8, Only
knows one of the classes in which they were instructed-~the Working Men’s
College at Vienna, Found the men there very clever, and the managers
thoroughly competent technically, and good chemists. The glass cutters
and engravers have been instructed in design and the foremen and managers
have received sound technical instruction in science and art bearing on their
trade, which gives them 8 great advantage in production. Saw in France a
glass worker trained simpl{ as an artist form a scroll as no English workinan
could, 4039-43. In the Vienna school glass workers learn model drawing
and berome petent draugh an ctical chemi That instruction
has much to do with the eom;etiu'on we feel. ‘Wages also have sometiing to
do with it. States wages of French and German glass workers. Every glass
there goes through from 5 to 8 hands, 4044-6. There is little difference
between French and English artizans, but greater difference in the lower
German states. The glass there is inferior, 4047. Bohemia sends the largest

uantity of glass in competition withhouu. Saw some works there, 4048,

d wi 1 "

ound classes there t! Y ls where special

training for glass work was given. Often found whole familics working at
the trade, the daughters taking home vase work, 4049-52. (Glass artists there,
men, women, and children, had educational advantages our workmen do not
possess—if they did no nation could excel us, Most of the articles produced
there are of inferior quality, being blown in lds, 4053-5. Conti 1
design is much superior to ours. Had we their excellence of design with our
. excellence of workmanship we should be betier placed, 4056-7. To provide a
market for their infericr and our first-class g public taste for art must be
educated, It bhas greatly improved within the last 20 years. Glass has
improved more in the last 10 than in any previous 50, owing to srt
institutions, 4058-60. Suggests that some cases of glass from 8. Kensington
should be sent to Birmingham. Very little glass on circulation has come
'tll‘th or t0 Stonr:;idge, the seat of the art glass trade; does not know why.
e amthorit

8 have applied on many ions for cases of Venetian glass,
&c., but not his society. A prize was offered for Venetian glass, Pais his
own expenses to London to see the collections at 8. Kensington and won the

prize. Many others might derive benefit from leeang such collections if they
nad ogportungnes. 4061-5. Would like to see s free circuiation of objects
from §. K g and also p t eollecti The trade requires it,
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4066. When Birmingham Art Museum enters its new buildings there should
be specimens of the best work -of all the district trades, and the muscum
should be available for the artizans, &c. of the neighbourhood, 4067-8. The
fare from Stourbridge is 10d. to 1s. and the time occupied short, 4069-70.
Men in his trade have lenty of time to visit museums, and most trades have
Saturday afternoon. In Birmingham there is no objection o the museum
opening on Sunday. During the last 5 or 6 years many have visited the Art
Gallery, and their conduct, &ec. has been good. Special arrangements are made
as to atiendants, 40714, The Birmingham worknien are favourable to Sunday
opening of the museum. Has xiot heard or known of any demoralizing effect
from it, but the reverse. Workmen derive advantage from their Sunday
visits, 4075-7. There are Sunday morning classes for elementary instruction,
and does not see why there should not be similar ones for drawing, &c. They
would be beneficial, 4078-80. Visited the glass works at Louvain. Does not
know of any schools for glass work there), 4081-2. In the works at Baccarat
each workman was instructed in the technicalities of his branch of the trade,
4083—4. (Mr. Haddleton.) The education should be compulsory. Boys in the
trade have no time during the first 4 days, and few schools are open on Friday or
Saturday. Presstre should be brought to bear on employers, 4085. Is a
glass blower, 4086, (Mr, Barnes.) The consumption of fancy and table glass
in England has not declined; the number of artizans has, Machinery hes
been adopted, but not to & greater extent than on the Continent. Some
of the machines used there are kept secret, and therefore not used here, e.g., &

ine for cutting off soda tumblers, &c. His iation would be glad of
any machinery that would help them to meet foreign competition, 4087-94.
Both masters and men object to abolition of the iction on apprenticeship ;
b apprentices are allowed to 10 chairs. Bogs do not enter the trade as
apprentices, but are bound at 16 or 17, and only until they are 21. Does not
object to boys and men who have not been apprenticed doing any kind of
work, 4095-8,

WILLMS, Mn. A. £ Pages 470 to 475.

I8 chief artist at Messrs. Elkington & Co.’s, and has been so for 26 years,
4099-100. Was trained in France and employed thére in general designing.
‘Was really a sculptor and learnt modelling. . At 18 earned money as a designer,
Was trained mostly for. silversmiths’ and brass work designing. 4101-4,
Received his artistic education in the ateliers of certain Parisian artists, and
nssisted in decorution of Louvre, &c. till 1818, then worked in London for
3 years for Messrs. Morell, silversmiths, 4105~7. While in Paris attended the
art classes. The only very prominent one was the Ecole Lequien. Everyon
could attend it. 1t was very cheap, but notfree. It has since been taken oveﬁ
by the city and made free, 4108-12. During the 3 years spent in England
attended no achool, 4113. Returned to France and started a studio, in which
he prepared designs for Parisian manufacturers. Employed many students
from art schools, but priscipally young men from other studios. Some were
finished artists, others apprentices, who were taught working in plaster, with
special reference to finish, drawing, and modelling, being similar instruction
to that now given in Parisian art schools. They were at once employed on
useful work, 4114-21. The atudents in ateliers get on more ?ickl than
those in any art school, 4122. Chose his apprentices amongst those {nving
gome k dge of and showing sbility in drawing, 4123-4. designer should
have s good th ical and practical art training, 4125-6. Is acquainted with
the present system in Parisian art schools. A'friend of his is head of the
school of drawing and designing established by jewellers, &c. The student
trained there apply their knowledge to designing work, for which the
silversmiths’ guild offers prizes. The goldsmiths’ and jewellers’ apprenti
have a school to themselves in the workmen’s quarter, where they are taught
general designing only, the instruction being similar to that in the art schools,
4)27-34. The instruction in Birmingham art school is much the same as that
at the Paris municipal and jewellers’ schools, Mr. Jackson, assistant master
there, was with witness 18 years, ind is a very competent master ; the methods
be pursues under the Department are calculated to produce good designers,
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4135-7. He is able to do anything required, and derives advantage from
tact with practical desi 4133-9, 1 good designer should have good art
knowledge and facility and understand the nature of the trade he designs for,
4140. Has recently visited the school of M. Fossey and the Jewellers’ school.

As to rapidity of tion there, as pared with the Birmingham school,
thinks rapidity depends on the nature of the men, 4141-5, The high degree
of finish formerly required in S. Kensington petitione was & waste of time,

Lut that now required is necessary, 4145-6. Has seen many men in his trade
become better workmen and good designers from attending the Birmingham
art school. There are more designers there now than formerly, 4147-8.
'The instruction in psinting there has diminished the instruction in designing,
which is undesirable and opposed to the object of 8. Kensington, since it
produces ertiste instead of designers, 4149-51. It is intended to have in Paris
a school for chasing and metal work. 1t would be a good thing for students
to he taught chasing at the school of art before coming to Messrs. Elkingtons’
works. It might be done if they were sufficiently edvanced and had a good
master, but men so trained will never be so clever as those trained in the
shop. Messrs. Elkington have expert workmen, trained by practice, who

tered as apprentices and b chasers, casters, &e. according to individual
sbilities. They formerly employed about 30 Frenchmen, 4152-5. Young
men can be frained in the workshop more quickly than in the school, but it
would be a good thing to give them while at school an idea of their future
work, e.g, chasing, engraving, and other branches of metal work. Fitting
requires great care and skiil, 4156-8, Messrs. Elkington take some apprentices,
hut find it better to employ men, 4159. Engiish boys have as much artistic
aptitude as French, and with equal education would make as good designers,
4160-1. Does not know of any French designers now employed in Birminghlm.
30 years ngo they were employed at several specified workas, 4162-3. There
are more art workmen eroployed in Birmingham than formerly. ‘They are now
all English, generally trained at the School of Art,4164-6. ‘I'he improvement in
design and art workmanship bere is mainly due to the schools of art,4167. In
silversmiths’ and brass work the French adbere more strictly to pure styles than
we ; there is more fancy work in England. English furniture is more advaneed
than French. In brass and iron work, such as Hardman’s, the English, who
generally take earlier 13th century period, rival the French, who take Gothie,
4168-9." Messrs. Elkington prefer to take workmen already trained. ‘They
come from verious places. Some of the chasers come from London, but most
of the best have been trained by the firm by contact with the French
‘Those from other works were trained at Birmingham by attending the School of
Art, &c. Even some enamellers went there, 4170-3. Chasers now generally
learn their trade under other workmien. Messrs. Elkington pn‘y for teaching
their chasers, 4174-5. Was away from England from 1852 to 1857, On his
return found that considerable progress had been made, due to the collections at
Marlborough House and the of art schools, and also to the
importation of French designers and the enterprisc of certain firms. CQuotes
from Mr. Redgrare’s report on the 1855 Exhibition, 4176-81.

WOODWARD, Mg. C. J., B.Sc. Pages 475 to 481.

Is lecturer on chemimg and physies at the Birmingham and Midland
Institute. Was appointed in 1563, and had previously been assistant to
Mr. M. Williams there, 4182-4. Had an ordinary achool training, and received
seientific instruction at the Midland Institute and other places mentioned,
4185-6. Mr. Williams remained at the Institute about 6 years after witness
joined it as assistant. The science clusses there commenced in autumn of
1554, 4187-8. Foundation, progress, &c. of those classes, instruction given,
&c. Students and past students are given facilities for original investigations,
i'he branch classes are professcdlﬂ elementary, 4189-95. The present plan of
having elementary classes througlhout the town while more advanced stadents
zome up o the Central Institute scema the most economical one, and, while the
only accommodation is that given by board schools, the best ; but as the town
progresses it migat be well to have another institution similar to the central one
in another part, 4196-7. The instruction has raised the inteflectual status of
the town and has had a direct practical application to fact: Gives
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instances, 4198. About one-third of the students are artizans studying with
& view to apply the science to their trades, one-third teachers, and one-third
amateurs studying without any special object, 4199, The subscriptions amount
to about 1,400/, per annum, and the Departraent pays on results about 600Z.,
4200. Payment on results tends to confine the teaching to the subjects in the
syllabus. Suggests payments on adaptation to local wants as shown by
amount of subscriptions, 4201. The scheme of the City and Guilds Institute,
which he knows g Ily, will stimulate the technical instruction not stimu-
lated by the Science and Dep t scheme if suitable teachers can be got;
they must be practical men with knowledge of science, 4202-3. Technical
instruction is the application of pure science to industry. The practical part
is best learned in tll:e workshop, therefore 2 teachers taking respectively the
practical and the scientific parts are unnecessary, 4204. Might be able to sketch
o course of instruction in theory for those receiving practical instruction in
workshope which would enable them to pass the Guilds Institute examinations
and would be of advantage to them, but regards practical men as the proper
teachers of technical subj 4205-6. The instruction given in Prof.
Birnbaum’s technical laboratory at Carlsruheis practically the same as that in
the Midland Institute laboratory. So far as his experience goes, nothing
approaching trade instruction is given in i 1 technical school
4207-8. Is acquainted with the Mason College, 4209, If the Institute has
1 tary evening classes throughout the towa the students should come up
to the Central Institute for higher teaching. It might be desirable, as the
town gets Jarger, to have institutions similar to the central one in other parts
of it. Does not see how the Mason College could be utilised in connection
with the Institute for higher evening i i t 42 Beli
there would be great difficulty in obtaining technological teacl to give
apecial instruction in chemistry applied to various trades, Has himself
specially taught some students, but the Institute has had no classes specially,
except one in blowpipe work. Chemists attached to industrial works would be
very valuable teachers in their own subjects and would be willing to teach, but
does not know how far employers would like them to do so; fears trade
jealousy would interfere, although the chemical manufacturers have formed a
society and throw open to members in its journal the juformation they possess,
4213-9. Has not gimae]f followed applied chemistry in sny special works.
IE practical teachers could be got, classes in technical b of chemistry
might be established in connection with the Institute. Does not know that
any efforts have been made to obtain such teachers. Thinks there would be a
difficulty, 4220-2.  If such teachers could be obtained it would be an advantage
that students, after 1 or 2 years preliminary teaching, should have the
apportunity of studying chemistry as applied to their own industries. Many
of them now do so.” 'The sume 1s true of other branches of science, 4223-4,
Has ahout 15 students in an honours class where the instruction ia specialised
to suit the requirements of students. Does not know what apecial examinations
they would go in for. 1 or 2, engaged in ironworks, who have attended his
practical class have gone in for th%uilds Inatitute examinations, and 2 of his
students have been specially ful in elect tallurgy, 4225-7.

CUCCO, Si16NoR GrovanNI.  Pages 481 to 490,

Is s civil engineer, and native of Biella, Italy. Is here on his own account,
but with the moral support of the Italian Government, 4228-30. Was trained
in the Royal Polytechnic for Civil Engineers in Turin, 4231-2. First came
here 5 yesrs ago, and has lived here 44, for the purpose of studying our
industrial resources and institutions, with a view to future usefulness to his
country and himself, 4233-5. Spent his time mostly in active emKloyment
a3 s workman in workshopa and in contact with the working classes. Mentiona
his various employments, 4236-42. Up to the present time English mechanics’
shops are superior in ization and production to continental. The high
price of Jabour here and other causes have led to 2 greater use of skill- and
labour-saving wachinery than in other countries. ‘This has established the
engineering reputation of England, but our workmen have grown reluctant
to do any operation by hand ; the young engincers searcely learn to handie

i 14249, n
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tools, and their skill has deteriorated. Hence the need for their practical and
technical education, 4243-8, A British engineer of the old school, trained
before machine tools were 8o much used or jobs s> minutely subdivided, is
the best workman in the world, but the same cannot be said of the new men
who have had no opportunity of performing the work by hand, 4249-51.
The work turned out is as good or better, but it is machine work, 4252, The
young foreigner is & better workman than the young Fnglisbman, because,

{1) owing to the want of machine tools in conti 1 shops, he perf more
delicate work by hand; (2) he p better technical educati He is
superior in handling f 1, sketching, and technical trade knowledge,

4252-3. The French workman’s knowledge would be very solid if he had the
same opgortunities of seeing variety of work and the magnitude and organi-
zation of English workshops, and if he had more praciical chiefs, 4254. Has
had no opportunity of comparing different French shops, 4255-6. There are
in France large shops with machine tools, &c., but 8o few as not to influence
the general education of the workman class, 4257. English machine designers
are second to none in ingenué‘t]y and invention, but are often deficient in
theoretical and scientific knowledge; hence they use too much material and
produce work that is too massive, 4268. English locomotives are more
practical, more simple and light, than French; the latter are too complicated
and massive, 4269-62, The inferiority of French 1 tives is attributabl
to the fact that the technical staff of the companies are students from
polytechnics, where an excellent theoretical, but a very poor practical, education
is given. Their contact with workmen makes the latter more theoretical. If
things stay as they are here for 10 years, and go on as they have for the last
10 years in France, there will be great disparity. English locomotives will
be superior to any others for some time to come, 4263-5. Has had no
opportunity of directly comparing English spinning machinery with that at
Mulhouse, &c., 4266. There is no better mule in the world than the Man-
chester mule. In France they have done very little. Switzerland and
Germany are advanced in this kind of machinery, but England more sa,
4267-9.” There is no such machinery in the Turin Polytechnic or the Italian
rofessional schools except in the Biella school, which has a mule from Platt’s
gn Italian mills they are of a very old type, 4270-3. The use of machinery.
deteriorates workmen, leading to a diminution of labour and capacity, but not
the machinery made. The remedy depends on the perseve and amour
propre of the men, 4274-6. The best way of producing akill and knowledge
would be by rotation of work in the shops, instead of kzeping men at one
thing, or, failing that, by daily theoretical teaching and practice in professional
schools, for which English workmen have Elznty of time, and attendance at
which should be compulsory. Masters might well unite to compel attendance,
The necessity for learning 1s 98 great here as in Italy. It is more important
fo have tools in professional schools ip Italy in the commencement than here,
but it is a necessity for any such school, 4277-84. If practical instruction
could not be procured here, would begin with theoretical. The teachers in
most of the schools are too theoretical; they should be practical men and
give practical teachiug. Practical men with theoretical knowledge would
cost more, but would do much more work, and therefore be cheaper, 4285-6.
English foremen are superior to French in practical manual work. In large
companies’” works the f g iy b such by seniority, aud are
deficient in theoretical knowledge. In the private workshops in the North
:gnnd more 'ﬁ’kill, 2“:11 t;u bzommen do not rise to the level he wonl4d2;i7k_e8 them
attain, sho skilful both in th and practice, L, At
Oldbam School of Sci ticed 5 large attendace, especially in the drawi
classes, but the lectures on cotton manufacture were very poorly attended,
probably because the work in cotton mills requires little skill, and the men do
not understand the need of i ion. The mechanios are the most intelligent
class, 4%9—91._ Lessons on cotton are given in the Oldham night classes.
The aundience is composed of sons of masters, &c., but few operatives attend.
In the mill the operatives learn the practical part only, in the class they would
learn the theory, &c. This instraction would give them opportunities of
improving their condition, fmprove their gencral intelligence, and induce &
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Cucco, Signor Giovanni—cont.

desire for other knowledge, 4292-7. Partly agrees with the view that artizans’
intelligence can be better cultivated by literary than by technical instruction.
Would commence with literary and then pass on to technical, 4298, Found
among the Oldham workmen more good influence from the classes than any-
where else, 4299. In this respect the position of English mechanics now
is superior to that of the past geueration; what is needed is technical
instruction. The classes produce intelligent workmen, Foremen shoulq,
perhaps, go on to the Whitworth Scholarship level, 4300-1. Men with this
degree of instruction generally become teachers because of the higher salaries to
be so obtained ; if foremen were better paid they would become foremen ; they
need not be engaged at manual work. If, from a desire for more intellectual
work, they b teachers, it is a blessing, as there is need for gond teachers.
There will be no defici of teachers or f when the spirit of com-
petition is thoroughly aroused, 4302-4. In a good technical cullege for
manegers, &c. the teaching should be subdivided into stages corresponding to
the branches of industry taught, each under a specialist. Over all should be
an able director, who should teach the ion L the branch In
many respects Zurich Polytechnic may be taken as a model, 4305-6. - Degree
of mathematics necessary for a civil engineer, 4307. The system at the Ecole
Professionelle at Biella is good. Attaches great importance to the use of :the
kinematic models there. Number of students, 4308~10. ‘The school is due
to the initiative of Signor Sells, a facturer well acquainted with the needs
of industry as to practical teaching, and has had much influence on the
industry of Biella, 4311-4. The school is chiefly attended by workmen;
few go on to the superior institutes at Turin or Milan: The fee is 201 per
school year of 9 months, including board, 4315-6, Believes the chemical
instruction there is well organised, 4317. The dyeing school exerts a good
influence upon the industry there. The instruction given is of immense value,
because students have the means of making experiments which would not be
allowed in the works. They get their training in one-tenth of the time it
would ocoupy in the works. A preliminary knowledge of chemm is required.
Here men ti take the g t of dye-h ithout having

tered the rudiments of chemistry, 4318-21.

WHITE, Mg, WiLLiam (Mayor of Birmingham). Pages 490 to 491.

Has taken great interest in Sunday instruction of those whose education
has been neglected, 4322,  Objects, instruction, attendance, &e. at the school,
4323-9. General aketch of the movement, 4330.

SMITH, Mgr. WaLTER. Pages 492 to 513,

Is Art Director of the Technical College at Bradford ; from 1871 tv 1882 was
Director of Art Education of M h iousl

, and pi y art master at Leeds,
&o0., 4331-3. Since his return has taken a tour through England, visiting
art schools, 4334. Can give inf tion as to art ed ion in M h

and elsewhere in the United States and in Canada, and compare it with art
instruction here both before 1871 and now, 4335. Became student of the School
of Design about 1848, The 1851 exhibition called attention to the need of art
education in England, and so led to the establishment of S. Kensington

Museum, the system of public art ed ion, and the training class for art
masters, which has since become the National Training School. Waa one of
the first six students selected for the training class. Hassince closely watched
the devel of art teaching here. The art education of the United States
is mainly the result of his work. In 1870 an aj plication was made to Mr. Cole
for someone to organise a system of art study in Boston and the State of
M h i was selected. 'Went there, and found no art educa-

an

tion existent. Some drawing books were used, having no bearing on education,
but having copies and paper to draw on bound up side by side, which he con-
siders & valuable feature. The drawing instruction was given by special
teach w and i p he Sci and Art Department found the
same thing here, and its great work has been to put the teaching into the -
hands of regular teach i.e., schoolmasters, &c. Saw that the first thing to

n 2
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SwrrH, Mr. Walter—cont.

De done was to get ‘drawing taught by the regular teachers in the public
schools to all children aa part of the school course. This involved teaching the
regular hers and providing employment for the apecial teachers in_special
schools, Began by giving lessons to the teachers in freehand, model, and
ohject drawing, and as they became trained and were certificated to teach was
ah'}e by their co-operation to spread the work firstly over Massachusetts, and
finally over the United States and Canada. Went upon the plan introduced
here, which he now thinks a wrong one. Witness prepared lessons and designa,
which be gave to the special teuc%ers of drawing, and with their help to the
whole of the 1,200 teachers in Boston, who gave them to the children, 4336-8.
‘I'his instruction was given to both male and female teachers. [n the United
States sex is not recognised in ed ion ; nine-tenths of the hers there are
ladies. After this preliminary work had been done by the teachers for a year,
took up g trical and perspective drawing, and (being the firat time that it
had been taught as a subject of study in public schools) design, elementary and
pplied, 4339. Kind ten designing is wisely a mere amusement, and does
not hear directly upon fact About the end of 1873 or beginning of
1874 began the teaching of design to every child, involvin%v the belief, ques-
tioned by many, that every child had the power to design. Found that every-
one could learn to draw and to design, using the word design in its proper
sense of arranging not originating things, ~Freehand and model drawing,
geometry, perspective, and design baving been taught to the teachers they
carried them out in the public schools, and the special teachers were at once
withdrawn from the lower grades of schools. Began on the basis of what was
dooe in England, but introduced several new fe El tary designi
was taught in lower grade schools, applied design in high schools. Also
introduced drawing from dictation and memory drawing. - The work has been
going on in Boston since 1873, and frow thence has spread until there are now
from 6,000,000 to 8,000,000 children being taught to draw from designs he has
made, 4340-1, Hands in  plan of drewing instruction in Boston public schools
for 1878-9. Time d to teaching drawing in the various schools. ‘I'here
is now not one special master teaching drawing in the Boston public day
schools, 4342-3. Free evening drawing classes were established in 1870, but
little has been done in many of them owing to the diﬂ'icul:Ly of getting teachers,
4314, ‘I'he Normal Art School of M. was established in 1873. The
evening classes have taken up industrial art education tolerably, but not very
well. Puts in scheme of study Subjects taught. Persons who are past the
learning age are difficalt to teach, which for the relative want of
in the evening classes. Modelling is not taught in night schools, it having been
accidentally omitted from the Act establishing them, although it is made an
important subject in the Normal School. The Normal School is an important
agency. It has sent teachers to all parts of the Union, to Canada, and many
of the Britisk Colonies, 4345. No modelling is taught in the day schools,
4346. Is not eatisfied with the ined in the ing schools of
Massachusetts. In other states it gets worse as the distance from Boston
increases, 4347-8. Drawing and design have been taught in the elementary
schools of Massachusetts and other States for 9 or 10 years. Gives instances
of the effects of this i ion in e ging and improving art and other
fact: aod educating public taste, 434952, The mmprovement in
public taste may be partly owing to the importation of good examples, but not
wholly, since had the taste ined 1 d good ples would neither
have been appreciated nor bonght. Persuns who can make designs will never
buy anything worse than they can make themselves, and this encourages the
good and kills the bad, 4353-4. Industrial designiog in the United States is
in its infancy, and cannot be compared with designing in this country ; only 12
years ago America applied to England for belp in her art educaion; to-day
she has nothing to learn from, but something to teach, England, 4355, Would
suggest several improvements in English achools. In England we began by
trying to teach pupiis to draw the outline, the last thing the eye sces,
We began utterly wrong, and have gone on wrongly, and consequently few learn
to draw very well. In his experiments haa reversed the process, and finds that
every person when isught rationally learns to draw, paint, and design well,
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Smrra, Mr. Walter—conz,
Considers the system at Boston Normal School and Conservatory School
better and infinitely more successful than anything he has seen in England,
4356-7. The tremendous advance in Euglish taste and industrial design
during the last 12 years is owing more to the revival of Gothic architecture
than to the schools of art, 4358-9. Cannot see how greater encouragement can
be given, on the old lines, to industrial designing here. "We must believe that
everyone has the faculty of design. What has been done in the United States
is the result of that faith. All children there are taught from the age of &,
or earlier. The mass of the people are more intelligent and appreciative, and
geniuges are never missed. From 1} to 2 hours instruction per week of school
life is sufficient to produce good general results and to train geniuses. We
have left the teaching of design nntil people were too old to learn it, and have
worked at random with no thorough organization, 4360-1. The system he has
described teaches pupils to draw well and think well. Good drawing is but
the result and expression of right thinking; the mere manil)ulation comes of
necessity with time, No student should be allowed to make finished drawings,
4362-4. Under the system of teaching all children from 5 years old, the
geniuses cannot escape. Some pupils wio are proficient in nothing else are
great geniuses in drawing, but usually pupils proficient in other subjects are
proficient in that also, 4365-7. Drawing, and especially dictation drawing,
and desigo, by developing intelligence, &e., is itself valuable education, and
of great collateral advantage in other subjects, 4368. The difficulty of teaching
drawing to teachers of from 20 to 60, who have not heen taught when young,
is very great, and their capacity for learning varies greatly, 4369. No good
results can be got iu elementary schoole here from the teaching of speciai
tenchers.  Instruction by the ordinary teachers is the best and only way, be-
cause they alone can adapt their general teaching to individual pupils, 43;70.
‘The unsatisfactory results of our present primn? school drawing instruction
ure partly due to want of efficient direction from head-q; Our teaching
is antiquated ; we have made no use of the experience of others; our subjects
and methods are almost the same as they were 50 years ago. There is no
organisation of instruction from seed to flower, 4371-4. As to materials, &c.
used by children in the States, his method has been to Bmctise in ever:
medium, irrespective of surface or vehicle. Gives details. One-third of each
class invariably draws upon a colossal scale on the black-board with chalk.
Advantages of this, 4375-6. The teach te the ples used by them
before doing the work in presence of the class, 4377. It is much to be regretted
that modelling has nov bheen taught in Massachusetts; it is a most important
part of art instruction, and should be faught from the first to the last day of
school life. Art lessona should be vari ti fact, i pp
ance. Course at the Conservatory School, 4378-8la. In training very young
children modelling in sand and da! should begin with school life. It is very
interesting to the child When i ;,,m:illing, and design are proper):
taught, and finish is ignored, the study of form and colour hecomes delightful,
very much developes the pupil’s interligence, and no one finds difficulty in
learning, 4382-3. Modelling should be taught in primary schools. It need
not take up much time, but it should be begun ut the beginning of school life
and centinued to the end. Modelling deals with facts, drawing, &o. with
Py 4384. 'The American evening art schools are free, 4385. Produces
and explains some exercises, &c., calling special attention to the superior work
of students taught by regular teachers as compared with that produced under
special teachers, 438(!—8. To train an eleunanqu1 teacher to give such instruc-
tion takes, say, 8 year at 3 lessons of 2 hours each per week. Puts in schemes
prepared for teaching in Philadelphia and Canada, 4389-90. That scheme
is applicable to England. If the master is well taught he can learn to do the
work in s year ; if not, or if taught from flat copies, it would take 100 years,
4391. Queen’s scholars in training schools should not attend art schools for
drawing instruction. All necessary instruction should be given in the training
schools by regular teachers, 4392-3. Does not consider it paradoxical that
gular teachers should prod better results than specialists. Gives an ex-
planation. In the more edvanced classes has abolished flat copies, and begins
with colours and light and shade from objects. Desoribes and illustrates the
gourse pursued, Tells the students they may make the things as badly as they
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SumrrH, Mr, Walter—cont.

like; all he wants to know is whether they see colovr and light and shade,
4394-5. They sometimes draw a rough outline in charcoal, but not nlways ;
they aimPly dab s bit of colour on here and there. Each student, hesides the
morning’s work, draws 160 sketches in the yesr (some produced), 4396. In the
Boston N 1 Schools the t are trained in all branches of drawin
simultaneously ; intelligent teachers here who have taken second grade certifl-
cate ought to be well able with 8 lessons per week of 2 hours each on the
system of teaching he has described to take the rccently established art class
teacher's certificate after one year's instruction, 43974400,

WATERLOW, AvpermaN Sir Svoney H., Bart, M.P, WATNEY,
Me. Jonn, F.8.A, ROBERTS, Mgr. Owen, M.A, F.8.A, and
SAWYER, Mz. W. PuiLLips. Pages 514 to 540.

(Sir 8. Waterlow.) Is a vice-president and the treasurer of City Guilds

Institute, 4401, (Mr. Watney.) Is clerk of Mercers’ Company and one of the
hon. ies of that insti 4402-3. (Mr. Roberts) In cletk of Cloth-
workers’ Company and one of the hon. ies of that insti 4404-5.

(Mr. Sawyer.) Is clerk of Drapers’ Company and one of the hon. secretaries of
that institute, 4406-7. (Sir 8. Waterlow.) Origin and organization of the
mstitute. Objections urged. Foundation and general objects, &c. of the
institute, 4408-11. (Mr. Watney.) It is d by the , council,
and ive i Constitution, &c. of these bo(fiea, 4412-6. The
cuti i the ordinary busi y 4 sub. i
Di‘\inmon of the work, 4417-18. There are also a treasurer, 3 hon. secretaries,
ai; M,

and a an y, now Mr, Magnus, 4419. The Central Iusti
tution hss for object the instruction of (1) engineers and architects,

(2) employers and 3 and is intended to do
for other industries what the School of Mines does for mining. Opportunities
will be given for original research bearing on industry. Students entering
it will be required to know something of pure science. Gratuitous
instruction, &ec. will ﬂrobubl{!be given to registered teachers during part of
the year. The pupils will be (1) matriculated stud taking a p
course of instruction, and either paying tolerably high fees or entering by
scholarships from other colleges, (2) persons engaged in industrial pursuits
who desire to attend apecial 3) p ining as tezhnical teach
mosﬂ{ educated gratuitously and supported by scholarships. Need for, and
babl of the in '_E 4420. DBefore any steps were taken for its

epablcl " t

i and others were consulted, who upon
the whole :greed that there should he ome Central Technical High School.
The detail of the teaching is not yet settled. Has given his own views only,
4421-3. (Mr. Roberts.) Sir W. Armstrong, Prof. Huxley, and Capt. Galton
all expressed an opinion that such a high school is necessary, Prof. Huxley
more strongiy than the othera. Capt. Galton prepared u scheme. While the
instruction ia the Normal School has no direct application to industry, students
in the Central Institution, having passed a stri t matriculati inati
in pure science, would receive instruction in science with special reference to
industry, 4424-8. The pure science knowledge of teachers coming to the
Central Institution will be stringently tested, 4429-30. At Cambridge the
Iabora teaching has lately b more ctical, and technological
chemistry is taught at Owens College, but there is room for a Central
Institution in London. Chemical instruction counld there be sdvantageously
sub-divided in ruany ways, 4431-3. London is & grest manufscturing city,
and would itself be a large field from which to draw students. (Sir 8. Water-
low.) Before the scheme was settled efforts were made to learn what was being
done abroad. No institution was found whoee svstem guite met our wants.
The methods of the Ecole Centrale st Paris are not adapted to the hahits, &e.
of our people, 4434-8, The teaching stsff will depend upon the frnds
available, 443940. Under the lesse an endowment of 5,0000. s year must be
provided, and a ach of educati tisf: to the lessors cartied on.
l‘huaka an Endowmcnt of ne,rl, 15,0001, a year will be required, snd hopes it will
be The comy ibutions are now during will and pleasure,
Greater p ncy will be required to secure high class professors, 4441,
Evening instruction is largely given at Finsbary College, and will probably be
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WarerLow, Alderman Sir Sydney H., Bart., M.P., WaTNEY, Mr, John,
F.8.A., Roserts, Mr. Owen, M.A., F.S.A,, and Sawver, Mr. W,
Phillips—cont. -

given at the new T tion, and also of lectures similar to those
given at the Conservatoire des Arts et Métiers at Paris, 4442-4. Hopes the
building will be completed next year. Reads statement as to accom-
modation, &c., 4445-6. No residence is provided for the director; it is very
desirable that one should be provided, 4447-9. Before apportioning the space
other similar institutions were visited. The Central Institution is 4 times
the size of Finsbury College. The building will cost 80,0007, and fittings
Probnbly more than 20,000, 4450-5. It is proposed to provide .for some
hes impl ts, &o. ponding to those provided at Leeds and
Bradford for textile fabrics, and for branches, not intended to be fully taughs,
models of machinery, 4456-9. A technical library and technological museum
will be added, 4460. " It would be desirable that power should be given by the
new Patent Bill to transfer the models of inventions prcvided for in that Bill
to the Institution, 4461-3, The Central Institution was placed at S. Kensington
that the students might be near the Museum, Normal School, &c. (Mr. Roberts.)
Those who initinted the Institution had before them the scheme of the
Technological Insti at M ); (Sir 8. Waterlow) and another
American institution, but no one visited America to study the schools, 4464.
It is proposed to have a more advanced and higher branch of art teaching than
that at Lambeth (described), 4465-6. In universities, &c. the teaching of
hemistry is mainly th ical. ‘In the Central Institution students will be
taught its application to particular facty and will be afforded facilities
for experiments, &c: on n practical scale, 4467. In the latter students will be
taught subjects connected with their pati eg., a chemist would
learn hing practical hanics and thing of physics. At
Finsbury College a student may, under certain conditions, take a particular
department or the whole of the classes (quotes Mr. Wood). Something
must be done to replace the old form of apprenticeship. Owing to
division of labour, &c. E;du now only learn one branch of a trade or manu-
facture. Hopes the courses in the lower and higher schools will enable
manufacturers to better understand a manufacture as a whole, 4468-9.
Besides the general professors it is proposed (given the funds) to appoint,
experimentally, assistants who have been practically engaged in the i tri
they teach. (Mr. Roberts.) The institute would performa great service by making
the experiment, 4470. (Mr. Sawyer.) Tells aims, &e. of Finsb ‘echnical
College by quoting programme. ~Will put in explanatory add Director,
4471, The present building has been opened recently, but somewﬁnt similar
work was previously carried on in the Corporation Middle Class Schools for
3 years, 4472. Numbers and trades, &c. of students, 4473. From the
ber of applicants for admission the college would appear to meet a want.
In some depurtments, esp ly electrical ineering, it is too small, 4474-7.
The staff hope soon to have a special building for applied art instruction,
4478-9. The building cost-about 24,0000, The cost of maintainiog the
college is 6,0001. & year, and probably will be 8,000L, 4480-1. Salaries, &ec. of
professors, 4482, 400, ground rent is paid, 4483—4. Each student taking a
complete course pays & fee of 5., making 500L. for the day students. The fees
for evening students amount to 2007, alf of those fees go to the professors,
the remainder in aid of the 6,0004. for maintenance, 4485-90. The fees do not
vary with the social position of students. They would not be able generally
to pay high fees, 4491. There are some scholarships l&iven by the Guilds
Institute, and the Holl Scholarship. The Corporation } iddlg Class School

F

ives none, 4492-3. 124 evening studeats are appre; tted at half
ces; many of the others are journeymen, 4494-5. The Institute makes
vants to provincial technical schools, &c. under certain conditions. Reads
ist of present grants. 1,5001. is set apart for that purpose this year. It will
be necessary to very much increase these grants, 4496-501. It also conducts
techuological examinations, 4502. (Mr. Roberts.) Sketches their foundation
and pr?ﬁ':ess. Will hand in paper showing numbers examined this year,
4503, ey have beon successful in their objects, 4504. Qualifications required
for teachers, 4505-7. Some manufacturers object to techmeal education of
their employés and these examinations on the ground that they would make
trade secrets generally known. This prejudice 15 diminishing, 4508. Written
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examinations cannot test technical knowledge in some trades; it is proposcd
to supplement them by local practical examinations. In some trades
practical examinations are hardly possible; all that can be done is to have
them where possible. Greut care would be required in the selection of
subjects. The outlay required-would be greater as the subjects were more

4509-12. * Students’ pations are registered. NJo fee is required

for inati nor do ily pay fees for instruction. In the
latter respect the plan differs from that of the Ncience and Art Departinent,
4513-7. Endeavours are made to improve the system in accordance with
uggestions in trade j Is and elsewhere, 4518, Hopes it will he much
extended as elementary science instruction improves among workmen. The
preliminary sciencet 2st required for the fuli technological certificate makes it
difficult for the old generation of workmen to come into the examinations,
‘I'eachers may receive payments on results though students do not pass in
science. Would br: glad to make the science qualification more stringent as
soience education advances, 4519-22. 4,000L. or 5,000l might be sufficient
for the next 4 or 5 years to meet the cost of the examinations, 4523. Dues
not expect that during the next 5 years the nystem will extend to anything
like the present scale of the Department science examinations, 4524. The
Government hiave Jaid down a rule that they will pot teach nor be accessory to
teaching trades ; the examinations in agriculture, &c. are departures from that
rule. Had not the Institute stepped in the rule would have broken down.
Questions whether it would be desirable for Government to take up the work
of the Institute. Does not think public opinion of manufacturers is favour-
able to Government teaching of applied sczence, 4525-7. Local contributions
to the expense of the inations are not required. The insti pays to
the sccretaries of local committees 3s. Gd. for each candidate who passcs,
besides the payment to teachers, 4528-30. As far as possible there are two
examiners in each subject, either actually engaged in the industry, or
scientific men with some practical experience in it. In many cases they ore
London men. They set the papers, subject to control of the Director,
4531-4. Menti certain i The practical nature of the exami-
nations depends upon the i being icall quainted with the
particular trades, 4535-40. Great difficulty is found in obtaining cumpetent
examiners in some trades, 4541. (Sir 8. Waterlow.) The present contributions
to the general building fund amount to 44,560/, mainly from 4 companies.
Part of this has been expended on Finsbury College, for which the Drapers’
Company’s coutribution was mainly given, 4542—4. The cost of the Central
Institution will be nearly covered Ly the balanve of the last 4 years. As the
goings are i ing the bal will rapidly decrease. Dezcribes the
growth of contributions. Last year collected 23,675l That sum will have to
be largely augmented as the work progresses, 4545-6. Nome of the companies

g their contrib ; it would be a support to the treasurer
if tbey would do so for a number of years, 4547. Received last year 23,5751.,
and expended about 11,000L, both on Y| t. The bal was

carried to the building fund. Gives items of expenditure. ‘The admini-
stration, with certain exceptions, is gratuitous, 4548-52. Gives an estimate of
probable expenditare of the institute for the next few years, smounting to over
40,0001, a year, towards which there are cuntributions of about 24,0001, net
insured for any time, 4553-5. The Corporation might probably increase their

ibutions if the pani id bly i d theira. Some of the

p might their it from their gross income of
more than 500,000, or, with the consent of the Charity Commissioners,
which would probably be given, apply part of their trust incomes to this pur-
pose. It is much to be hoped that they will i their contributi as
otherwise the fees must be undesirably high, and no funds will be available
for scholarships, 4556-60. Besides fees, 15,000L. s year at least will be
required from the Gll‘llds to carry on the Central Institution with efficiency,
4561. Hopes that C and Parli may see the necessity of
technical edueation, and may make a grant, or otherwise help the institute,
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Evidence taken at Sheffield.

JOWITT, Mz. ALBenT A. DPages 541 1o 544.

1 the Master Cutler and acquainted with the hardware trades, &c. of Sheffield,
7655-6, Fi are selected from the work . Technical aducutior.l is
necessary for workmen in all branches of the Sheffield trades, e.g., file cutting.
A knowledge of metallurgy especially i tial, 7657-62. 'This opinion is

_held by the more prominent aud probably the younger munufacturers, but some
of the elder fear over-education of workmen, 7663. Manufacturers of large
articles, armour plates, &c., are of opinion that all their men, even Jabourers,
should have technical knowledge to lessen danger, 7664-7. Several employers
have already i d themselves in technical educati It is y for all
workmen, especially foremen, 7668-9. The system of protection.in the United
States enables them to undersell us in our colonies, . Explaine this, 7670-3.
There is 8 general feeling in the United States that technical instruction is
desirable, 7674~5. Labour-saving machinery is largely used there. Its .
introduction there depends less upon the good-wili of the workmen than here,
7676-7. lts introduction into the Sheffield trades has been impeded by the
opposition of the arti 1t is less opposed now, as they see it is a necessity,

6/8-83. 'The superi )| t; ducation of work under the Act of
1870 is already 1 ing the oppusi hinery, and will further lessen
it, 7684-8. 'T'he finest steels in the world are made at Sheffield, but it is done
by rule of thumb. Further knowledge would produce more certain results.
Some establishments have laboratories, but they ate not used to the extent they
should be in crucible steel departments, 7689-90.

JONES, Prorzssor J. Virtamu, Pages 544 to 552, .
Is Principal of Firth College, 7691. Puts in prospectus of the college
showing—(1) its objects, (a) university teachi (3 hnical instruction
Py incipal’s

. adapted to district (c) popular lectures; (2) abstract of Princiy
reports for 2 sessi stating bers attending day and ing classes and
vopular 1 y ing on the work done, &ec. in various classes,
and recommending that efforts be made to establich the college on a larger
and wider basis, 7692-3. ‘I'be special technical classes are open to all
without previous examination. There was an examination in coal mining at
the end of the session, but not in metallurgy. ‘I'e coal mining course of
10 lectures was not_sufficiently long to enable the students, many of whom
were working colliers, to pass as cerificated anagers, 7694-7. 'The
metallurgical students were to a great extent artizans, and many employers
came. Many who attended the Jectures on iron and steel left when other
metals were considered, 7698-9. The evening classes are not connected with
8. Kensington, as it is preferred to keep the lectures freer, and there are
siready science snd art classes in the town, 7700-3. The students at the
Mechanics’ Institute are older than those at the Central School, but the latter
is largely damaging the former. Thinks evening science and art classes in
Shethield should be in connection with Firth College. not S. Kensington, as is |
the case at Nottingham, 7704. The teaching at Firth College gives freer scope
for originality than that in neighbouring science and art classes, but begins at
the beginning. 1t would earn grant. A suggestion to increase the income of
the college by that means has been under consideration, 7705-7. It is good
to have I not lusively adapted to preparation for inations ;
the other work is being done in other institutions. 'The students are
examined, 7708-10. 'The objection that the teacher is hampered applies also
to the London University examinations, but is outweighed by otg\er con-
siderations, ‘Ihe Victoria University charter was applied for on account of
this_objection, 7711. Does not attack the Department examinations, but
thinks it right to have these lectures in nddition to science and art classes,
7712, Desires a large develo‘:ment of technical education (described) in
connection with the cgllege. ‘The Guilds Institute has consented to found u
chair of eng g, 7713,  Stud of lurgy taking a technical course
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should receive a large amount of scientific education, beginning with
pure science. Working men should with the metallurgy of the
metals they work with and go on to pure science. If the Department
examinations were made of such a nature that knowledge of 1 group of metals
would enablea student to pass, some mducement uhoulf be given to learn pure
science afterwards, e.g., the Guilds I te cert The course
of obtaininga general knowledge of all metals in the elementnry stage and
sub-dividing them in the advanced would be more natural for young students,
but not for existing artizans, 7714-6,

See also Moss, Mn. J. F.

HUNTER, MR. MicHAEL, junr. (Mayor of Sheffield). Pages 552 to 553.

Machinery is less applied to small things in Sheffield than in other countries,
';‘;i:l;mcal education 18 needed to emble our workmen to compete with others,

See also MitcuRLL-WrTHERS, MR. J. B.

STEPHENSON, Mr. Henny, J.P. (Vice-President of Firth College.)
Pages 553 to 554.

Dr. Sorby, the president, could answer better ﬂmn l:e. Agrees with
Mr. Hunter, but until the recent ad in
instruction could not have been given. Thne labonlory and workshops
established by the achool hoard are of lmmense lmpomnce Firth College
should now take up the work of tech A 1l college
should be founded, perhaps as s separate depurtment of Firth College. The
grant from the Guilds Institute for a school of mechamcll engmeeﬂng should

be a nucleus for a larger and more i that loesl
public bodies and individuals would snppm it. The Princi of Firth
College has prepared » acheme which bas been thoroughly endorsed by the

few to whom it has been communicated, 7718-19 a.

COLE, Mg. SkeLton (ex-Chairman of Sheffield School Board). Page 554.

Workmen sare often baffled by the difficulties of their trades. Technical
education is very much needed to enable them to compete with workmen in
other countries. ‘This opinion is held by many in Sheffield, 7720.

MITCHELL-WITHERS, Mr. J. B. (President of Sheffield School of
Art). Pages 554 to 556.

Classes and progress in the School of Art, 7720 a. The school is only fairly
Em Some send their ;ppremaoes but ot to the
extent that is desirable, 7721-3. (Mr. Cook.) Occuy c. of
at evening chues, 7724. _ (Mr. Mitchell-Withers.) Lads vho come st the
ing of their app and work unfullymhkel to earn higher
wages than if they simply worked in the shops. Those who come at an
" advanced age, baving never ded in the principles of art, cannot
understand it. Many men who have apprentices to teach prevent them coming
to the school, 7725. Large mnu{:c;um in bheﬁileld Knrchue a grreuzl m
of their desi anl lly English, but some empl esigners, mostly
the school. W p pﬁ ﬂeat b the school ll,lyuve gone to other towns
from lack of encoungzment (lee Mayor) This arises from the nature of the
Sheffield trades, 7726-8,

SMITH, Mn. WiLriam. Page 556.

The grant from the Guilds Institute is corditional on the provision of &
laboratory and appliances. There is no question tbat this is desirable. No
definite scheme has been submitted to the town trustees, of whom he is one,
but has no doubt they would contribute to the utmost extent their funds
would allow, 7729-30.



DIGEST OF MINUTES OF EVIDENCE. ceiil

HOBSON, Mr. Joun. Pages 556 to 557.

The art school work is meinly drawing, and fine art is of little use in most
Sheffield trades. Technical education has only recently been taken up. Thinks
the manufacturers do not desire the proposed technical institute at heffield to
be & separate institution from Firth College, 7731,

LEADER, ALperwan. Page 557,

The town trustees will assist the proposed technical school when a definite
scheme is decided on, but its success will depend on the manufacturers and
workmen whose prosperity depends upon it, 7732-3.

HORTON, Mr. J. A. Page 557.

The chandelier trade in Sheffield isa great art trn.de, xmd there are artists there
equal to any in the world. Beli at if & tion were started it
would go on, and Sheffield would become equal to Birmingham. Would
subscribe, 7734.

DONCASTER, Mg. Cuaries (Chairman of .the Sheffield School ‘Boa,rd).
Page 558, X

Hopes there will be an adequate technical department ted with Firth
College. The workahop instruction given under the Board at the Central
School is cmmped want of funds. Recommends that the Department
should exa.mme in 8o glve grant for it. Believes it would then be extended,

11 he boys are glad to come to it, and the
pmnts and workmg classes Senemlly are strongly in favour of technical
education, including mechanical drawing and chemistry, 7735-7.

WILSON, Mr. Henry J., J.P. (Vice-Chairmnn of the School Board).
Pageas 558 to 559.

The working classes are strongly in fuvour of technical mstructxon in Board
nchoola The school rate is 8d. Impreases on the boys and others, with
increasing effect, the importance of trying to be good workmen rather than
clerks, 7738-40,

MOSS, Mx. Joun. T. (Clerk to the School Board). Pages 559 to 565.

‘The workshop instruction at the Central bchool s not npphed to any particular
trade, but aims rather at the appli of th g to any trades
the boys may take up. Hands m 8 letter to Dr. Roscoe. stating that the

of would not be suitable to our
artissos. Such instruction eould best be given here in higher grude elementary

schools. Children should be ad d only when they have passed well in the
bth, or, in the less populous cnntres, t.he 4th standard. This would not
prejudice the ordinary el Gives The instruction

should inculcate principles rather than deal with the actual work of any trade.
Besides the work provided forin the new code and by the Science and Art
Dey t it should include the use of tools, &c., and should be adapted to
district industries. Quotes a scheme drawn up fur the hlgher depu-tment of
the Central School at Shefficld, and gives D the
instruction. The boys receive it eagerly and with advantage. Recummenda
that Government should aid the work, and also that evening schools should be
established giving similar instruction. This would not trench very far on the
provinos of the higher techmeal colleges he hopes to see established. Gives an
t of the wel uch a ion would receive. Gives particulars
of the work of the Centrnl Hmher School up to dats, 7741-2. Would teach
the use of tools, &s. concurrently with hook snd paper instruction. The
achool furnishes evidence of the success w1th whwh acience can be hught to
the very young. Gives particul g classes with
the school. The students find the mstructlon of great value to them and
desire its extension. Some of them would like a8 workshop to be added.
Superior workmen in workshops do not impart much information to apprentices,
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who would therefore derive great ndvnnt&ge from such a class, 774,
(Prof. Jones.) The p evening clasees at Firth
College might be made available for workm men ; the day classes would be
maore for employers, &c., 7744. (Mr Moss. )iuch classes would be of immense
value to working men, and the instruction suitable to them if instruction
is given in the laboratory, 7745-6.

EADON, Mz, Roserr THomAS, Page 566.

Technical education is important in all trades. Owing to division of labour
lads learn only part of a trade; a technical school would remedy this evil.
Believes that if a clear scheme were laid down the funds to establish a school
would be forthcoming, 7747,

WALKER, Mr. Georce Buake (Lecturer on coal mining at Firth College
and manager of a large colliery). Pages 566 to 567.

Technical education of those engaged in coal mines is VGIZ important,
Believes they would highly appreciate it. Suggests classes at Sheffield and
Burnsley iners coud attend them without interfering with their daily
work. yers would ge such classcs. Would teach not
only coal mining but the sciences leading up to it. Is aware of the existence
of continental mining schools. The difficulty here is the distance many of the

miners live from any available centre, 7748-52.

BARNSLEY, Mr. Geonce (Manufacturer, and senior warden of Cutlers
Company). Page 567.

A technical school in Sheffield is very necessary. From the large nunber
of trades there it would be almost impossible to lmven large school which
should embrace them all. S ts that & t be made in a small
way and afterwards developtd Believes many manufacturers would contribute
liberally, 7753-5.

GILMORE, Rev. J. Pngea 567 to 568.

The want of 8 technical school is felt in Sheffield. How far the people will
support it will depend upoa its character, 7756-7.

COOK, Mr.J. T. Pages 568 to 572.

Is head master of Sheffield School of Art. The achool is taught in ac-
cordance with the Art Directory, special attention heing paid to the district
industries and the mdmdual reqmrementu of pupils. Gaves list of technical
classes, and them. The metal casting clags
may fall through unleu supported by the Guilds Institute or some other
body. All the technical classes, except chun p.mtmg, are evening ones.

About 80 per cent. of the pupiis go th course of i
‘They are taught bv practical men. Repm—t un the school for _year ending
June 30th, 1882 g of results l7f &e.,

See nlw MitcaeLL-Withers, M. J. B. )

Evidence taken in Paris.

COOKE, Proressos Josian P., of Harvard Coll Cambridge, U.S.A.
Pages 573 to 584. hd g

Distributed all over the United States are a great nomber of technical

‘colleges founded, with certain pti by the sep States, and w a
large extent by individual benefacti ‘The large of benef;
tion is a great peculiarity of the American system. 'ﬂufund-
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Cooxe, Professor Josish P., of Harvard College, Cambridge, U.S.A.—cont.

for the establishment and maint: of the colleges, including those founded
hy the States, are largely derived from this source, aided by State grants,
7760-3. Many agricaltural coll were founded by means of grants of land

from the United States. Believes they have exerted listle divect influence on

agriculture, they and some other technical schools having b " to & great

extent cheap secondary schools, giving general education with a scientific

hearing. This is owing to a feeling that their character would be raised by {iving

(1) a professional, {2) a general higher education, as opposed to t ical

education for mtizans or ?"l‘f‘i“‘ agriculturists. In this they have to &
ay ol bat h

) ble extent if they were in all cases needed in
that directi The multiplication of colleges is to some extent an evil, as
treri d which, if trated, would prod better results.

Gives instances, 7764-71. Tae Institute of Yechnology at Boston is a very
high class technological school, giving principally g 1 and professional
education, Thete is also some purely techunical instruction, for which a
machine shop has recently been added. Several of the students of metallurgy
haveobtained good positions in tion with mining, 777:2-3. The students
are principally of the middle class, who can and do pay tolerably high fees.
They do practical work in the laboratories, some of it very good, The insti-
tution is not self-supporting, 7774-6. 'The college at Worcester is the best
example in the country of a technical school. The students do good practical
wark, principally in iron and wood, which is sold. Even here a certuin amount
of professional teaching is given in the higher classes, ‘There wili always be &
difficulty in lucting a purely technical school in the United States from
the fact that the children of icy seek education with the hope of raising
themselves to a higher socil position, 7777-8. Some iron and wood work is
done at the Institute of Technology at Boston. Does not know whether it is
of commercial value, 7779. Some of the students from Worcester school
Lecome enginecrs, and some go into machine shops and rise rapidly to good
positions, T'hey do not continue workmen all their lives. Technical schools
should aim at training intelligent skilled workmen. Opportunities might be
Kiven by scholarships, &c., not too easily obtained, for talented young men to
seoure 8 professional education, but tec{mica.l and professional schools should
be kept entirely distinct. Knows of nu school in the United States which
trains men to be and remsin simple workmen, 7780-2, Manual labour has
not been introduced into American primary or secondary schools. The intro-
duction of technical education into high schools has been discussed, but objects
to it, and to the free high class education given in them, as unjust to the
taxpayer and in some inst detrimental to its recipi Means,
however, should be provided for assisting those, fit for but unable to afford
higher education, to obtain it, 7783-5. At the Lowell Institute in Bostar
there is an excellent evening dmwin%school, where freehand drawing from
models is taught, but not g . Bya ion with the Technological
Institute practical ing i is given in chemistry, &c., of which the
night pupils largely avail th lves. The lal ies are good, (Note.--The
laboratory instruction is anly given in the daytime), 7786-93. Similar evening
instruction is given in some New England cities, and perhaps in other places,
7794-5. Lowell isone of the great centres of textile industryin Massachusetts,
Lawrence and Fall River being sbout the same size. There are no special
technical schools in any of these towns. ‘I'ho foremen and managers nre
trained in the mills by apprenticeship, 7796-9. The apprenticeship system is
not a desirable one. Guod technical schools, if Jimited to their proper work,
would produce better trained and educated workmen in less time, and the
great body of artizans being then educated in them, those alone would become
foremen, &c. who have the requisite ability, 7800-1. Such schools might
in the United States be endowed in time from private sources, and moderate
fees should be charged, which artizans there could afford to pay, 7302-4. A
system of normal schools might be introduced for training technical school
teachers, 7805. Attempts have been roade at Harvard University to advance
science teaching, but ditficulty has been found from the exclusively literary
training of the students, which is no preparation for studying science, hut

PRI,
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Cooke, Professor Josiah P., of Harvard College, Cambridge, U.S.A.—cont.

rather the reverse. To meet this difficulty vacation courses of science have
been established to train teachers. Something similar must be done to

ide teach for technical schools; they do not at grmnt exiat, 7808,
The teachers trained at these courses go into secondary schools. The effect is
8s yet imperceptible, 7807, The facts of science should slone be taught to the
young, commencing at 8 or 10 years of age, 7808-9. In secondary schools
preference is shown for botany as a beginning of science teaching ; approves of
this, if taught by observation solely, and also of mineralogy as an introducti
to geology. They must be taught by object teaching, 7810-1. There is great
difference in the primary schoof instruction in different States, New England
schools being on an average in advance of any, 7812. Artizans trained in good
elementary schools are more worthy men, but doubts if they are better artizane
than those from inferior schools, 7813.

An t of the ag 1s of America follows, extracted from
the Boston ¢ Daily Advertiser ”” of March 23, 1883.

altural ech
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wirllfl 6fgimes of improvement in, between 1852 and 1857, Willms,
See also Dresicyers. DesioNing. Desicye. Drawise. TECHNICAL
Epucariox. -
Almsnc uenir, small influence of on saleability, Mott, 1862-5, 18724,
A.lmm
English, Sparkes, 1168, 1174-7.
- good picture, wounld be good designers, Sparkes, 1176-82,

ARTIZARS:
C dati f, Solly, 2096.
Immmw, techmcal claeses at, Solly, 122,
ATeLTERS, PARISIAN o
Haeffely, 31-5 ;" Arnouz, 875 ; Legros, 2080; Willms, 4122.
farnish deslgns to Multhouse, Haeﬁ'el/y, 5761,
Azoscanyer, Perkin, 138.

B‘

BaRssLEY, proposed coal- -mining classes at, @. B. Walker, 7748-52.
. Beavry, 1OVE or, French and English, eompﬂ'ed Morris, 1567, 1570-1.
’ See also Taste,
Bmm, d for sci class .students in dye works, &c., at, Abney,

Bm.u, Ecole Professionnelle at, Cucco, 4308-21.
BreMINcHAM, Sunday snd other instruction st, White, 4322-30.
See abo Axnt ScHoors. Mipraws Ixsrrrore.
B%%noxfze s, Engluh, pared with French lycées, Chapman,
Boor-uaxrr, Boor TRipE. See Snoz-nm, Snoz TRADE, , TECHNICAL
Envcmol.

Art education at. See Ax? Epvcarion o Unigen Srates.
Technological Institate, C'oolw 7772-6, T79.
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BRADFORD :

education at, Mitchell, 2503-16.

Technical School. See Tncmucu ScrooLs.

trade, recent imp: &ec. in, Mitchell, 2467-73.

8ee also TexTILES.

Bnlasvgx;lub lectures, &c on, at University College, Graham, 1514-26, 1546,
BrewiNe ScHooLs, German, Graham, 1532-3, 1545,
BRICKWORK :

growth of art taste in, Berry, 2363,

inferior, reason of, Channon, 2404.
Brisrol, Canon Moseley ] techmcn.l school at, Pifch, 3760—4. !
Brimise Musevy, sid from, to local museums, Cunliffe-Owen, 2979-80.
Busivess MEN, English, Hualey, 3054,

C
L]
CABINET-MAKERS :
1mperfect training of, in workshops, Benn, 2130.
TrcuNICAL EDUCATION,
Cumm-quum
continental and English, compared, Benn, 2162.
employment of foreigners in, in England, Berm, 2141 ; Paul, 2145.
English progl'ess m, from 1867 to 1878, compared with French,
ng unliffe-Owen, 29
examination in, in Pn.ns, Paul, 2148.
foreign competition in, Benn, 2141-2,
prize for, at |’e.m, how won, Paul, 2145.
recent advance in English, Benn, 2161.
special art training needed for, Benn, 2166-7.
6?e also FurNtruRe. DEsIGNs,

Caxrco
prini
fasluons in, follow those in silk, Haeffely, 31.
French and English, oompnred, Hagffely, 126-30.
importation of Parisian designs for, Sparkes, 1170..
¢ . Sesalso Destoners. DesieNINg. Desigys. Print Works, Sox,
- printers—
effect of imperfeot technical education of, Graﬂm 28324,
engravers for. Ses ENGRAVERS.
See also Trcuxical EpucaTion.
CARPE? DESIGNING, Morris, 1659-61.
CarreTs, import and export of, Morris, 1662-5.
Cuntnﬁxz:

L\-|;L-

Y of, See Tscxmc_u. EpucaTIoN.
builders’ class o h M ies’ I te, Reynolds, 722-82;
+

buildin , facto system in, Hooper, 2260—-6 "
" & fogrexgrty: and En:ghsh progress in{ compared Hoopor,

24754, .

Manufacturers, Institute of British, Hooper, 2267-8. e
CARRIAGERS :

foreign and English, compared, Hi , 2227-9, 2254,

xmport.u.t.\on of, causes of, Hoo 22
Casts aa drawin oop\ea, Legros, 2 Bowler 3186 8196 8198, 3269—70,‘(

8277-8, 3298-9; Armstrong, 3199, 8213 3299, 34

CenTRAL "Scaoon, o Muuumnu, Amouas, 858-70.

CERTIFIEATES :
mine managers’, Porwe, 1686—94- . .
Science and Art Department, i of, in pr ting attond

at classes, Peacs, 1678,
science, valuae of, mmnnderst,ood, Donnelly, 3571.
$CupmisTaY, unsnnsfuctorrteacbmg of, Huzley, '3065-7.
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CHEMISTS :
colourist, English, Haeffely, 36-41.
in breweries, Graham, 1 2',
in German coal-tar colour worku, Perkm, 151
i pottéries, Wedguood, 928-38.
rint works, Haeffely, 8-31, 3&4-1
gheﬁeld metal works, Jowztt '7690
See also Epucation. Tecuwicar EDUCATION.
CHRIsTIAN BROTHERS, schools of, in Paris, Arnouz, 899-900; Armaf/rmg, 8277,
CircoLATION OF MuseguMm oBsects, ad of system of, by f
countries, Cunliffe-Owen, 2911, 2921,
CIRCUBATION OF OBJECTS PROM SOUTH KZNSING‘I‘ON Museom, See Sovrr
KexsmveroN MusevM. .
C;n AND GuiLps o Loxpon INsTiTUTE :
Central Institution—
sccommodation, &c. at, Waterlow, 4446-52.
advice taken concernin Waterlow 44214, 4436 ;" Boberts, 4424-7,
art teachin, b, Waterl%w -
" cost of building, &c., Wuterlow 4453-5.
endowment reqmred Waterlow 4441, 4553, 4561.
evening instruction at, Walerlw: 2,
grants to, from Companies should be for longer periods, Waterlow,
1, i

instruction at, compared with that at Normal School of Science,
Roberts, 4426, -

lectures at, Walerlow, 4443-4,
maachinery, &c. at, Waterlow, 4456-9.
need for, Waterlow, 4420; Eoberh 4424-36.
objects, &c. of, Waterlow, 4420, 4-436—8 - Boberts, 4424-36.
position of, reasons for, Walm'low 4464 -
:esidence for Director, Walerlow, 4447—9.
science instruction at, cmnpared with® that at Universitics
Roberts, 4431-3 ; Waterlow, 4467.
staff, &c., requu'ed Wuterlow 4-4-39. 4470
students at Waterlow, 4420 ; Boberu, 4426-30.
technical library at, Wakrlow 4460.
techrological museum at, Wmﬂow 4460.
transfer of models of new inventions to, Waterlow, 4461-8.
-Clasges connected with—
* Perkin, 219-21, Siemens, 1438 1450, 14’72 Sall/, 2124a.
+st Elswick, Hi , 8005.
“Wlpn Pew, 681 1720-5 1744.
" in Laneashire and Cheshu‘e, Gee, 608—16, 632-3; Reynolds, 680w
difficalties encountered Wa«brhm 4410,

- encof of tion by, Sparkes, 1157 ; Woodward,
T 4200-6.
establishment of Waterlow, 4408. ~ -
Finsbury Coll

cost, &e. of, Walerlow, 4410 ; Sawyer, 4480-90.
cost of ﬁmngs, &c., at, Wakrlow 4455.
. establishment of, Waterlow 4410,
evening instruction at, Wzderlow 4442,
fevs, &o. at, Haug/er 4485-7, 4491,
objects, &c. of, Sawyer, 4471-2.
scholarshipe at, Sa%r 4492-3.
staff of, Sawyer, 44
stuadenta at, Aymm 1279-80, 1319-22; Bawyer, 4473-7, 4491,

o may t&ke one branch, Waterlow, 4469,
Government aid to, suggested, Walerlow 4562.
gavemment of, Watney, 4412-9.

fot teachmg mechanical engmeenng [13 Sheﬁeld, Jones, 7092:
- - 7713, 7144 ; W, Sma(hg
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Ciry AND GUILDS OF Lommx INSTITOTE—continued.
grants by—continued. ’
., to techmca.l sohools, &o., Brown, 1334; Adams, 2739 ; Waterlow,
4410 ; Sawyer, 4496-501,
‘income and expendlture, present and fature, Waterlow, 4542-65.
Lambeth Technical School. Ses Laxsern.
mxghfb .a8sist workmen to visit continental technical schools, Hooper,
objects,. &c. of, Waterlow, 4410. .
organization, &e. of, Waterlow, 4410,
rules, &e. of, unndafted to wants of workmen, Shwton, 3858.
“ teachers under, qualifications of, Roﬁerta, 4429, 4504~7,
See also TEACHERS, TECHNICAL.
" technical classes shonld be affiliated with, Solly, 2124a.
technological examinations—
Beynolds, 747-53; Waterlow, 4410, .
coach-building, Hoo or, 2188-9. . .
- cost of, Roberts, 45 :f
examiners, Robers, 453141,
extension and mprovemenf. of, Roberts, 4518-24.
history and progress of, Roberts, 4503—4.
insufficient a.Ypreomhon of, by manufacmrers, Roberts, 4508.
iron ha:;t} stlee Peacs, 17: M 0425,
mechanical engineering,
metal plate work, quw 2283.
mine mvegfg, Pem. 1745

1o fees, Rol . o wa,
payments to sec:etmea, Roberts, 4529—30 ¥
practical examination, proposed, Kennedy, 2045 ; Roberts, 4509—f2—
tal:sré%—‘;? of certain subjects by G t, prop , Robertsy

s

Soe also Lamsern ARt AND TECENICAL SCHOOLS. e
Crry L(rlvmr Com.s?ms b - 2202.3; B' “
to techni " ded, Hooper, . "
2370-3; Mitchell, 2576-9. v m .
grants, &e. by, for techiiical education, Curzon, 365, 374; Bcwma
538; Borry, 2374 ; Mitchell, 2536, 2549-53 ; Slwllegy 2691 Wm'rlom. -
4408-10, 4441, 4503 4642—7, 4.556—61 Cook, 77
. income of, Waterlow 455960, -
Crv, ExGINEERS, Seo THCHNICAL EDycATION,
Onassics, too much time spent npon, in England, Stemem, 1400.‘
CLERKS, G—erman, employment of, in Engla.nd chley, 3004, sy
9021 MININ .- i
Bell, 315-31. ’ )
* classes, proposed at Sheffield and Ba.rnsley. G. B. Walker, 7748-52.
foreign and English, compared, Bell, 323-7.
leotures ony at Firth College, Jones, 7692—7
Coar-tae CoLours, See Coroums. .
COKE MANUFACTURE, Bell, 3324. R
* CoLd BLasT, Bell, 266a-70. R
CoLLueEs: vl
n.g-noultnra.l and technical, in United States, Cooks, 776082, :
jonltural schools ” (Umbed States), Eetract from I Boaton “ Da/ﬂg
dvertiser  follnwing 7813.
Amharst, Cooke, T771.
Newcastle Soience, Bell, 288-90. R
science—
engineering inbtraction in, Andarsvm, 1811-
instraction in, Bell, 291-3.
f.eohmoal

P

Fd to by Glty and Guilds of London Insntnw Waterlow 4410.

mbury Seo City AxD GULDS oF Loxpoy Iz-sm‘urs
Yorkshire, Baines, 536—-4; Mitshell, 2611. . »

- Suaho:;‘wmcu Envcarmoy. IR SR
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CoLLERY QwNERS. Sea TecENICAL Envcu‘xox.

Corove :
makers, potf Wedgwood, 1084-8.
etudy otPo wr%rench German, apd Enghsh arl schodls, Bowlar
3420—22 .Ammwng 3425-6. .
Covrourist Cmms, English, Haaﬂ’ehg 36-41. .
Corougs : ,
coal-tar—
history of the ma.nufactnte of, Perkm, 161-7. . .,
production, &e. of, Perkin, 134-67,.
raw material for, exported from Eng‘land Porkm, f53—9
success of German manaf 8 of, .re for, Parkm, 151.

160.
pottery, Wedgwood, 997-1000, 1084—8 Arnows, 1005,
CoMPETTIION, POREI6N : .
in boot and shoe trade, Rwhardaon, 3816 .
* *"in cabinet work, Benn, 2141 -
“in coach hmldmg, Hooper, 2222 2226-9, 2253 L.
+ in glass trade, Barnes, 404,5-8 - .
in scientific trades, Agrton, 1314-8, *
tu textiles, Morris, 1562-4; Mott, 1840} M';Iahell B477-85,
_ in tin-plate ware, Mlllu 2279—81 -
- mﬂuence of, on English engmeermg, . Cuces, 4244.
: of America with Sheffield, Jowitt, 7i
Cox National, of Schools of Arv Bee NAnonJ. Coummon.
‘ConTrACT SYSTEM, effects of, Shipton, 3838. .
- CONTRIBUTIONS, local. See Locu. Gommuﬂows

‘CoOKERY, |mperl'ecs teaching of, m )| 'y 1 C elon s 363743
Qoorer’s Hiwx CoLLEeE: ’ . .
.Y competition of, with King’s (‘ollege, &e., Adama, 2743, oo

- not confined to students for India, H: 2po,
=, prnctlcg work at, Hopps, 3859-62, : . .
¢. of designs, Graféon, 2827-30 *

+ COPYRIGHR,
" CorroN,lectures on; at Oldhsm,. Cucco, 4289-99.
EEWB WORKS, techni tion at, Chapman, 1903 ; Henderson, 2293—4
D.

Deconators, special clasa for, Bhipton, 3858.
_Derpy, gifte for establishing museum at, Cwnlz]'a-me 2923, 2979
“DesiGNERS’ Assocunow, The West Riding, Curzon, 421-32. N
DesieNeas

artist and technical, should be the same ‘persons, Morris, 1579-81,

1589 ; Mitchell, 261 8 23.

at Sevres, Legrov

calico, recent detarwnnon of English, Qrafton, 2819-20.

engineering, foreign and English, compared, Cucco, 4258.

English-
gtatmployed in Parig, Baswle, 825; Cunliffe-Owen, 2914.

" .imperfect training of, Mo#t, 1870-1. - .
fure:g; employment of, in Engluh factories, Cunliffe-Owen, 2014-5.
Frenc]

T and English, compared, Arnous, 1084; Morris, 1566-76 Leyrot.

2079-80; Grafton, 2824.
ployment of, st Birmingham, &c., Willms, 4162-3.
s 8t Nottingham, Bawk 783; ég_rb.:, 1172
influence of, on English designing, Wilhm 41
in glassworks, Barnes, 398991, 4030.
Imk of ongmnhty Among, llon-u 1563,

‘.Hornc, 1657-8. . . L - .
¢ of textile d 'U tag by, suggested, Grafion, 2824,
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.

‘Dmems—-cmf"wa
7. musb_first bq n.rtmbs.(}’m‘m‘ 480, Sparkec, 1176-82; Wilbm.a 4125-6,
4140.
‘Parision— g -

Legros, 2077-8; Armatrong’, 33

advantages of, H'a.eﬁely, 31, 102 109-16 Arnoux, 1030-1, 1034 ;
-- S’pa/rkss, 1231.

axtists, not technical designers, Mm, 1579.

deswmiornlltexnle trades, Morris, 1584. Y. .

deslgn-for all trades, dem,a 4102.

furnish designs to Mulhouse, Haaffely, 57-8

. supply of, compared with English, drnous, 1029—36 .

Emhﬁcatwns of, Mott, 1889-94. -

uld be inted with tho gm’b of the trades designed
ft;rz'i, S_Et))rru.., 1637-47 ; \Aaml/wmg, 3390 ; “Barnes, 30915 Wallme,

- ~#tatng of, Rawle; 840 7’»»@
. textile, nsufficient trmmng of, mem, 424-33 ; Morris, 1638 9.
,wnlue of literary cnltnre ta,Cyrwon, 419-217 Mott, 18934,
+ See also TECENICAL Enucumx Y

Dnsmm L ) -
American and Enghsh compa.red, Walt. Smith, 4355. .
n‘r; te&chmg nnder South K.enamgton bas reference to, Domwl]/y 2845.

“na nMmeans of edncntmn, Walt! Smith, 4368. ‘.
boot and shoe, fmelgn and Enghsh° compa.red R/whwrds‘m, 3812—5
calico, encon t of in England, Haej el’l . 66" 74,'106‘124.

.- olasses at South Kensington, Wright, 235
competition, proposed, Armatrong, 3427-9, ° . L
continental a.nd %lsh compared, Sparkes, |1168-70: .. v
encourager and Art Daimﬂ;menﬁ, Curzon, 470-82 5
- S arkes, 1154, 1156, 1205-6 ; Morria, L1666—"(
itchell, 2629; Bowler, 3390-2. . -
. at Mulhouse, Haeﬁ‘eh 'y 60—5, 1034, 117-9.
English— -
causes of improvement in, bebween 1852 and 1857, Wdhna
4176-81.
London the centre of, Sparkes, 1160—1
recent advance in, Wal. Smith, 4358-9. -
everyone can learn, Walt. Smith, 4340-1.
foreign and English, compared, "Benn, 2163-5.
farniture, &eo,, advance in, Benn, 2161.
how to compete with Franco in, Morris, 1586-7.
in Kindergarten schools, Walt, Smith, 4340.
Kindergarten ag a basis for t:rmmng in, Sparkes, 1249-52.
Pnﬂs t.he oentro of, Mott, 1859-61.
ted with, in art schools, M’orru, 168747,
. prepnrnnon for, in pnmm—y schools. Cumm, 489-501.
of ¥y ers, Spurkea, 1200-2,
should be fe&rnt wh)le yonng. Walt. Smith, 4360-1.
suggestions for ass:stmg study of, Rawle §26-41.
teaching of—
vantage of access to works, &o. m, Sparka 1159-60.
at King's College, Adams, 2645-6. R
L, oAn Amencan schools, Vgalt. é;_‘muus, 433941, "
» »  effectof, w mdnstrml arts, [Vali. mlth
- 434954, por » Wl §
in ar schools, Grafton, 2806-9, :
in Yorkshire institutes, Curzon, 375, 463, " .
textile, mode of teaching at Huddexsfield, Currom 441.
irade, extent of Parisian and London compared Gmﬁon, 2826
transfer of cantre of, to London; Grafton, 2822 “
Ses also-Arr, TecENICAL Epyeamos. ~ .

il4949. T EPr

S
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Desiens : . -
artistic merit of small i of, on saleability, Mot!, 1862-5,
18724, 1
cabinet, Bewn, 2138—40
calico, how obtained, Sparkes, 1170; Morris, 1574; Leaka, 2782
Grafton, 2820-1,
carpet, Morris, 1659—61
yright, &e. m, Grafton, 2827-30.
Enr] English,” Mott, 1886-9.
Englx{ copied in ance, Haeffely, 133.
%;hlbltlon of, suggested, Armstrong, 3427-9.
ench—
and English, compared, Bawle, 822-5; Mott, 1862-5.
by whom produced, Legros, 2076-8.-
importation of, Rawle, 822-3; Sparkes, 1170; Morris, 1574;
itehell, 2614-6.
N wall-paper, compared with English, Morris, 1575,
glnss, continental and English, compared, Barnes, 4056,
ow obtained by Sheffield manufacturers, Milchell-Withers, ’7726—8
in National Competitions, adaptation of to material, how emmred
Bowler, 3393-6.
judges of in National Competitions, Morris, 1667-9 ; Donnelly, 2876-7 3
Bowler, 3303-8. -
lace, at Nottmgha.m Rawle, T73-90.
Mr, Morris's, Motf, 1876-8, 1887-9.
Parisian—
compared with Englmh Mott, 1862-5.
defects of, Morris, 1591 ; Grafton, 2824.
general use of, Motf, 1859, afton, 2820-1.
textile—
Engilish, executed abroad, Motf, 1850-2.
French and English compared, Morris, 1574 1576.
Londor, Mott, 1856-9.
Yorkshire, Cwmm, 431-48. .
used at Bradford, Mitchell, 2613-6.
used af Mnlhouse, pnrchased in Paris, Haeffely, 57-63.
woollen, &c., adapted from silk, Curwon, 43944 ; Mztchell, 2615—7
Divisiox oz LABDITB.
Ranwle, 847 ;' Hopps, 3911; Eadon, T747.
cheapens, but deﬂenorates goods, Morris, 1580.
ing works, Beynolds, 690-2 ; Henderson, 2289.
mﬂnence of, on skill of workmozlé,_ 7Sh gm, 3808"“ 10423,
in potteries, Wedgwood, 947, 1 1; Spari
in pottery management, Wedgwood, 1043-5.
in shoe trade, Richardson, 3789, 3834-9.
Doxestic Ecoxouy, imperfect teaching of, in el tary schools, Oakeley,
363743.

DovLTOoN WARE, character of, Sparkes, 1117-23.
8ee aleo Lawsera Axt ScrooL. Lawsern Porresr.
Dmncmsngé engmeermg, not allowed in the works to stndy machines,

9-704; Ch 1931-3.
Drawixse :
all children should be taught, Walt. Sm:th 4338.
alteration of South K gton sted, Paul, 2154-7.

as a mesans of education, Walt. Sm:th 4362—4, 4368.
at Lowell Insticate, Cooke, 7787-93.
at Marlborongh Street School, Dablin, 4drmsirong, 3200-1.

German Sunday, Armctrmg, 3207-8.

Sunday, Barnes, 4078-80.
D certificate for, Abney, 3096.
English system of teaching, wrong, Walt. Smith, 4357,
everyone can learn, Wall. Smith, 4341, 4357.

» shonld be taught, Morris, 1649 Fitch, 3746.
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DaawNe—continued.
facilities for workmen learning, in France and Engl&nd, compared,
Armstrong, 3372-6.
French ant Enghsh compared, Arnoux, 1034.

" French and English aystems of teaching, compared, Legros, 2055-7,
Fr;;scf 7G—ex'mmx, and English systems of teaching; compared, Bowler,
for glass workers, Barnes, 4012-6, 4022—3
for tin-plate workers, Millis, 2284,—6.
from casts. Ses Casts.
from ocasts and from the ﬂaﬁ, valae of compared Bowler, 3278,
from dictation, Walt. Smith, 4341, 4368,
from memory, Walt. szth, 4341.

Germa.n and English school a8 teachers of,

pared, Bowler,

Herbert Spencer's views on mode 6f tem:lunrf Walt. Smith, 4135’7
importance of knowledge of, Arnouc, 871-2.
lmportanoe of, to cabinet ms.kers, Benn, 2130 Paul, 2145.
ls.  Sea Ax oN v URitep STATES.
m ars schools, Wedgwoeod, 1062 Morru, 1593-6; Shipton, 3858.
in Bavarian Fortbxldung schuols, Armstrong, 3413—6 Bowler, 3416-Y.
in elementary schools—
Curzon, 4704 ; Wedgwood, 948-56 ; Arnouw, 1074-83; Spa/rku,
1101-5, 1112, 1245—3 meena, 1379-87; Morris, 1649—52
son, 1803—4; Benn, 21‘72—5 Henderum, 2299 ; Leake, 2769 72,
2799 ; Armatnmg and Bowlor 3142-347, 3423—4 Oakel 3601,
3629—32 Fiteh, 3676, 3682, 3697-700, 3721-2, 3746 Richardson,
3845-50 Hopps, 3918 mees, 4020-8 ; Wait. S'rmth 43704,
Berlin and English, compm‘ed Bowler, 8225—44 3311-8. .
Y¥rench, Legros, 2085 ; Armstrong, 3199-200.
French and English, com Em'ed » Bowler, 3180-98, 3298-9, 8302-3 ;
Armatrong, 3200, 3299,
Germnn, Amwhcmg, 3204—15 3218-21.
1m ortance of, for fature shoemakers, Rwhm‘dwn, 88435,
uence of, on designing, Curzon, 499-501 ; Sparkes, 1253—4.
mspecmon of, Sparkes, 1096-1108 ; Oakeley, 3613 chﬁ, 8697-700. -
numbers lea.mmg, Bowler, 8"90—4 8296.
. ui in v&nogs gn'uies, Bowalér 3245-6.
orthographie roJectlon and perspective, advantages of, com, nred
Bk B P orr 95 2?._43 persp tag: P
pnymente for, Bowler, 3154 8309 10 3319-21, 3341. -
popular with children, Bowler, 3
qualification of teachers, Bowler, 3247 - '
reasons of insafficient, Bowler, 3307-8.
schoolmasters should be qualified to teach, Bowler, 8308, 8330.
should be taught by regular, not special teachers, Walt. Smdh
4336-9, 4370-3, 4388, 4394.
with mstmmente advantage of, 4rmstrong, 3336-9.
m free French night schools, Chapman, 1956; Benn, 2176,
in French end English art schools Arnous, 88 ~4.
in French and English echools compared Sparkes, 1226-7,
in French nrt schools, Rawle, 817-21.
in Chy 1957-60.
in middle elass schools, Sparkes, 1112; Kennedy, 2035-8.
in training colleges, Bowlel 3322-32,
instruction should be free, Legros 205760, 20745, 2081,
mechanical :
at Nuremberg, Bowler, 3342-6, 8351-7, $371.
in continent schools, Swmena. 1415-6.
in Science and Art classes. See Screxck Crasses. ARt Gnmu.
. in technical schools, Shipton, 3858,
model, advantages of, Siemens, 1384-7.
need of chenp instruction m, Chapman, 195760,

S
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DrawiNe—continued.
gchool for cabinet-makers, &c. in Paris, Paul, 2148,
xalwul}d9 ke learnt-while young, Leake, 2759 ; Wall. Smith, 4345, 4360-1,

4369.
teachers. Ses TEACHERS.
training required to enable elementary teachers to teach, Walt. Smith,
4389-93, 4397-400,
See also Axr. .
me-m;s
%ree of finish of, in National Competitions, Armmz, 881; Morria
5946 ;. Legros, 2062~3 ; Paul, 2154; Willms, 4146
finished, students should nnt make, Walt Smxth 4364.
snggested exhibition of, Armstrong, 3398-9.
value of, in museums, &e., Morris, 1625-33.
working. See WORKING DEAWIXGS.
Dreve:
foreign and English, compared, Mitchell, 2593, 2603-7.
goods sent from Bradford for, Mitckell, 593-6.
school at —
Biella, Cucco, 4318-21.
Bradford, Matchell, 2599-603.
Yorkshire College, Baines, 537.

E.

“Eanvy Excrisn ” stye, Mott, 1886-9.
Fcore ., Arnouz, 803—70
EpucarioN:
classical, of little use to engincers, Anderson, 1752.
elementary-—
and advanced el tary ander L hire and Cheshire Union
of Mechanice’ Ingtitutes, Gee, 555-66,
effects of improved, Anderson, 1785; Bm, 2168-71; Henderson,
2299-302 ; Huzley, 3016-7; Fiteh, 3776 ; Jowitt, 7684-8 ;
Stepheman 7718.
effects of, on American mlzans. Cooke, 7813,
in Bndfo‘rd Mitchell, 2503
in Yorkshire evening clasaea, 0urzon 3434, 403-21.
of workmen, foreign and Enghsh eﬂ'ects of, Bell, 255-8.
free secondary, objections to, Cooks, 77!
French and English eystems of, compared Cha, m, 1969-72.
high apprecistion of, in United States, Walt. Smith, 4355.
literary, of workmen Morris, 1648
of Alsacian mnnnfacuu'm, Haeffely, 96-9.
pubhc school, defechve, Anderson, 1702 1812

of, r d, Graftm, 2834.
secondary— -
Biemens, 1394405.
under 2Yorkshu'e Union of Mechanics’ Institates, Cursm, 309401,
415-21

Bee also Asr. EveniNe Crasses. Scresce. Scroois. Tecuwicar Evu-
carion. TecEsicat ScHoors. WoeksHOP ScEHooOLS. WOXRKSHOPS,
ScHOOL.

ELewesTaRY EpvcarioN. See EpvcaTion.

FELEMESTARY SCHOOLS :
sge for leaviog, Siemens, 1363-71, Shipton, 3858.
domestic economy, imperfect tenchmg of, in, Oakeley, 3637-43.

* drswing in. Sec DRawrNG.
in United States, differences in quality of teaching in, Cooke, 7812,
mspectwn of, Fitch, 3685-700.
aad in, Chapman, 19234,

-
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. Em:muny ScrooLs—continued..

: merit grant to, Fitch, 3685,
modelling in. _See MopELLING. -
museamss in, Fitch, 3682. €
open school and class-room systems in, Oakeley, 3663—4.
pressare in, Oakeley, 3601.
Teasons of snpenonby of Manchester, Oakeley, 3660-9.
science teachmg in.  Sée SCIENCE TEACHING.
technical edneation in. Ses TECENICAL EDUCATION.
use of tools in. Ses Toovs.

~ waste of time in, on useless subjects, Hopps, 3889.

Evrementary TeacHERS, Sec TRACHERS, ELEMENTARY.

ELsWICK :
iron and steel claes at, Hualey, 3005. ~
scientific school at, Huwley, 3000.

EMrrovess, Ses Mastens. TECHNICAL EDUCATION.

Ewrroress’ Liasuary Act, effect of, on technical education, Peace, 1731-3.

ENDOWMENTS, EDUCATIONAL :
for the poor, misappropriation of, to higher education, Hualey, 3000.
in United States, Cooke, 7761-3.
Ses also AvereNTICESHIP FUNDS,

- ENGINEERING :

appomtments, Indum ngf}“Colomal government, proposals as to,

” osal to fill, by oompehtlve technical examination,
Hpmtdarwn 2292—3 303-6.
instruotion, practical, oposal to introduce:into Science and Art
Department; system, Kennedy, 2039-41.
mechanical—
American and English, pared with tinental, Anderson,
1814-30.
foreign and English, eompm'ed Siemens, 1490-500; Chapman,
1912-20, 1901—5 1961-8.
rensons of Enghsh saccess in, Ayrton, 18045 ; Siemens, 1491.
shops, foreign and English, compared, Cm'.co, 4244,
works, division of labour in. See Divisiox oF Liasous.
See alsc MacriveRy. Macmive Toois. TECHNICAL EDUCATION.
[¢) ployed as temporary inspectors, dbney, 3079-81;
Taelin, 3104, . .

GINEEBS :
French, anpractical, Anderson, 1817-9; Chapman, 1899-910, 1913-7.
Institutions of Civil and Mechamcal proposed qualification for
membership of, 4nderson, 1832-7.
inventive power of French and English ed, Ch 1967-8.

marine, neglect of scientific principles by past Ste'mem, 1
Ses also TecHNICAL Epvcamion. WOREMEN.
ENGRAVERS FOR CALICO PRINTERS
advantagen of French over English, Leake, 2782,
French and English, compnre Leaks, 2778 81
qualifications required b Leake 27547,
technical education of, geake 2758—70 2782—4, 2801.
EVENING CLASSES :
Bge reg icti bolition of, prop Cwmm, 415-8; Ges, 605
tond! of app! 1501—2 s
’5—6 Hoppc 3909.
ta for d, Baines, 415-21 ; Glee, 605.
moreased Governmenﬁ aid to proposed, Curzon, 4 5—2
in Yorkshire mechanica’ institutes, Curzon, 403-91,
ol e(;?)f)ns to, Perkin, 214; Kemwdy, 2016 ; Solly, 2096 2117 ; Hooper,

standard rale, Curzon, 447-59; Ges, 605-6.
Ses also Arr Crassss. ART ScHOOLS. Crry axp Gumps or Loxvox
Screncs axp ART Crasses. Sciencs aNp ART DEPARTMENT,

ScmeNce Crasses. SCIENCE Scroots. TBCENIGAL CLasses. TECENICAD
ScrooLs,
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EXAMINATION ;
beat mode of, in elementary schools, Fitch, 3679,
of elementary schools, Oakelet 3608-14.
of foremen, proposed, Solly,
of higher grade achoo]s, Oakcky, 3603-10
of pupil teachers, Skarpe, 3442.
practical, Bm/nozh_ig 71 Huazley, 8028, 3029-30 ; 3042-3; Abney, 8128;

Donnelly, 35
ExAMINATIONS :
urtésga e';ggwntary and higher grade schools, Oakeley, 3611—4 ; Fitch,
cabinet makmg, &e. in Pa.ns, Paul, 2148.
for certifi of 'y 28 mine '-‘s, Peace, 1686-94.

for enginecrs, suggested Hcmkrson 29092, 23

hamper science teaching, Woodward 4-201 Jtma, 7701-12,
in teaching at training colleges, Sha/rye, 8a‘31—5 .
of Lancashire and Cheshire Union of Mechanica’ Institutes, Gee,

549-67.
of Xorkshu‘e TUnion of Mechanics’ Institutes, Baincs, 356-64, 366 ;
Curzon, 365-82.
science—
in elementary schools, Oakeley, 3608-11, 3614, 3628, 3646-51;
Fitch, 3678-81, 3685-
in training eolleges, Sharpe, 3488-90, 3494-9.
See also Crry axp Gumps or Loxpox Issrirore. ScieNce axp ABT
DEPARTMENT.
ExHIBITIONS :
artizans sent to, to stud i and report, H'ooper, 2187.
local, aid to, from South Kendington, Cunliffe-Owen, 2922, 2983,
,»» lead to establishment of museums, &c., Cwnh]e-me, 2923,
Nuremberg—
machine drawing shown at, Bowler, 3342-7, 3351-7, 3370-1.
notes on, Armstrong, 3401-3, -11.
work of Fortbildung schools sbown at, drmetrong, 3413-6;
Bowler, 3416-7, 3420.
of art school drawings, snggested, drmstrong, 3398-9.
of designs, &c., suggested, Armatrong, 3427-9.
of 1851—
d for technical educati t on, Hualey, 3070.
influence of, on art education, Walt, .Srmlh 4336.
of2 9work of foreign technical schools, euggested, Ounliffe-Owen,
61-3.

e eporters at, Hooper, 2187.
artizan at,
,» opinions of, on. French and English progress,
Cmnlzj'e-Owen 2918.
English furniture at, Cunliffe-Owen, 2912.
5 Elass at, Cwnlrj‘& hoen, 2913.
s, _ pottery at, Cunliffe-Owen, 2913.
gold prize for cabinet-making at, how won, Paul, 2145.
impressions of Bradford artizans sent to, Mitchell, 2560-4.
Philadelphia, English pot at, Cunl:]‘e—Owen 2913.
showing influence of art echools and museums, suggested, Cunliffo-

Owen, 2958-63.
VVlntworr.h at King’s College, Shelley, 2677-82.
Worcester, Cunli {ffe-Owen, 2903,
Bee also ScHoLARSHIPS, &c.

” LI

F.

- ¥rsssury Tecasicar CoLLice. See City axD GuiLvs or Lownox Issrrrvre.
Fmra Cou.mx, SHEEFFIELD ;

coal mining, lectures on, at, Jones, 7692-7.

metallurgy classes at, Jma, 7692-5, 7698-9.
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Fmzre O SHEPPT tinued.
Principal’s report for 1881-2, Joma 7692-3.
prospectus of, for 1882-3, an, 7692—3
‘technical education at, proposed extengion of, Jofies, 7692 7718,
technicel school in_connection with, proposed Stephmtm 7718-19a;
Hobson, 7731 ; Leader, 7732-8; Horhm, 7734 ; Donoaster, 7735 ;
Jones, TT44:; Moaa, 7743,
wo;;: at, is not connected with Science sud Arb Department, Jones,
FoneueN :
engég;zs, oontinental and Engllsh compa.red Biemens, 1485 ;. Cmo,

examination of, suggested, Solly, 21!
qu;élsﬁsc?’nons &g, of, Anderson, 1791—8 Hualey, 3049; Hopps,
selection of, from workmen, Perkin, 217 ; Arnous, 876-8; Wadgwood
945-6 ; 1388-93 ; Anderson, 1784-6, 1791—8 Ken
2007-8 ; ;S'alby, ‘2112 Shelley 2748, 2751—51a, Hopps, 8885
.Barnea, 3990 ; Jowitt, 7660-1.
Ses also TrcENICAL EDUCATION,
FREE LIBRARIES AcT:
extension of, proposed, Arnous, 911-7 ; Wedgwood, 970 ; Leake, 2787-8;
Oumhﬁ'e-me, 2947-8.
TTURE, KNGLISH :
bought for sale in France, Cunliffe-Owen, 2918,
superiority of, at Paris Exhibition, Cunhfe-me 2912,
See alao CABINET-MAKING.

GI
Grass:
English progress in, Cunliffe-Owen, 2913, 2915-6,
foreign and English compared, Barnes, 4055-6.
makers— -
foreign and Enﬁhsh compared, Barnes, 3987, 4047-54.
wages of French and German, Barnes, 6.
Seo also TrcENICAL EDUCATION.
making—
low class of boys entering, Barnes, -3977-85.
peouliar oondmons of, Barnes, 3977-85, 3996-7; Haddlelon, 4085,
market for superior, Barw, 4058.
trade—
apprenticeship in, Barnes, 4095-8.
machinery in foreign and English, Barnes, 4089-04.
position of fancy and table, Barnes, 4087-93.
‘workers-—
Bohemian, Barnes, 4049-55.
foreign, competition of, with Enghsh Bamnu, 4045-6, 4048, 4054.
works, designers in, Bmes 8989-91, 4080.

H. .

HarvARD UNIVERSITY, bi i at, for teach O
7806.7. v ook,
HioHER 6RADE 8CHOOLS. See Sch
Hor A¥D coLb Buast, Bell, 266a-70.
HubDERSPIELD :
mode of teaching design at, Curzon, 444,
technical school at, 15'0%11l , 8107,
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1.

INDUSTRIAL SUCCESS of England, causes of, Ayrton, 1304-5.
InspECTION ©
of Yorkshire mechanics’ institutes, Curzon, 384-7; Baines, 391- 2.
See also AT Crassss, ABr Scmools. KELEMENTARY Scuoois. BCLENCE
Crasses. Science Scmoors. TRAINING COLLEGES.
INSPECTORS : -
Education Department, scientific qualifications of, Oakeley, 3612,3649;
Fitch, 3685-96.
Science and Art Department—
Hucley, 30334 ; Abney, 3072-84, 3089, 3093-5.
local resident, proposed Abney, 3136—8 Tselin, 3136, 3138.
InsTiTuTIONS OF CIvIL AND MECHANICAL Examms, proposed qualification .
for membership of, Anderson, 1832-7.
INVENTIONS ;
English, copied on the Continent, Bell, 274, *
models of new, fropoaed transfer of, to Central Institution of City
and Guilds of London Institute, Waterlow, 4461-3.
opposition of workmen to. See MAcHINERY. WORKMEN.
TE Powzs of French and English engineers compared, Chapman,
IRoN A¥D SrteEs Instrrure, Bell, 265.

Irox :
trade—
English superiority i m, Bell 261-6a, 271, 279.
United States, Bell, 2
work, practical mstructlon m, lmprnchcnble in schools, Bell, 303,
works—
Bell, 224-314.
ne%d and demnnd for scientific instruction of managers, &c. of,
ell, 2

IRONMASTERS. See Tzcmncu. EpvucaTios.

J.
JaraN:
technical education i in, Ayrton, 132 5-7, 1480.
technical nmvermty in, Ayrton, 1274-6. N
Jupees of Work in National Competitions, Morris, 1666-9 ; Donnelly,
2876-7; Bowler, 3393-6; Armstrong, 3397

K.

Kmnzneum, Sparkes, 1249-52 ; Wright, 2349-50; Fitch, 373944 ; Wall.
Bmith, 4340.

Kixve's CoLLEGE :
competi of endowed technical schools with, Adams, 2741-3.

endowments at, Adams, 2739.
exhibitions at, S’hdley 2677-82.
technical education at. See TecE¥ICAL EDUCATION.

La

LaBoraToRIPS, engineering, cost of, Kennedy, 2041.

LABORATORY, engineering, at Umvermy College. See Tecasicas Evvcaion
at Ustversiry CoLLecE.

Lazovr, division of. See Drvisiox or Lasors.
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Lace:
collections at Sonth Kensmvton, Hwo_ﬂ‘el
designing at Nottingham Art School, E:wle, 773—90.
Lavmera:
* art school—
Sparkes, 1091-5, 111466, '1206-12, 1215-21.
" introduction of pottery art at, Sgwrkea 1114-5.
ottery—
P a.rr{mt workmen at, Sparfes, 1166,
coxiilagghon of, with s,nbgl;h Aﬂ; School, Sparkes, 1114-6, 1128-32,

science cl&sses, Fitch, 3683—4.
statistics of science and art teaching in, Fitck, 3676, 3758-9. .
technical school—
Sparkes, 1114-66, 1183, 1206-12, 1215-21; Wiight, 2325 2342
Walerlow, 4465-6.
effect of instruction in, on careers of students, Sparkes, 1155,
1163-6, 1221, 1244. R
Lancaszme aNp CHesmE UN1oN oF MecRANICS’ INSTITUTES :
elementary and advanced elemgntary education under, Gee, 555-66.
examinstions under, Gw, 549-67.
obJeccs of Gee, 548-9.

for extension of technical education, Gee, 634-5, 761-2;
Reymlde 673-735.
scholarships, Enzes, &e., Gee, 553-60, 580-603, 670-1, Appendiz
- Jollowing 76.

selence instruction under, Ges, 567-79.
technical classes, &c. under, comnected with City and Guilds of
London Institute, Ges, 608-16, 632-3.
work of, Gee, 602-3.
Laxp Gm’ts for education in United States, Cooke, 7764, 7813.
Leex, gift for establishing museum at, Cunliffe-Owen, 2923.
Lixocss, pottery painting ackool at, drnous, 889-93.
LITERARY :

culture, value of, to deslgners, Curzon, 419-21; Mott, 1893—4.
expression, bad standnrd of, in training colleges, Huzley, 3018.
qunhﬁcahons of sclsnce teachers, Gee, 575—9
proposed extension of, in evening classes, Curzon, 415-21.
training no preparation for science study, Hua:ley, 3037; Cooke, 7806.
Loaxs o? OByrcts to Museums, &o., Cunliffe-Owen, 2922-4.,
See also Sours KENSINGTON MUSEUM.
LocAL CONTRIBUTIONS :
to exhibitions, Cunliffe-Owen, 2922.
to museams, G'raflon 2815; Cwnh e-Owen. 2023-4, 2934, 2982,
to science and art classcs, Kanwls, 769 -71; Armoua, 908—10 +1054,
1060-6 ; Wedgwood, 967-9, 1023 1051, 1065 ; .Abrey, 8118-20,
8122-5; Iselin, 3118, 3120-1; Dry, 3949; Waod/waa'd 42005 Mitchell-
thhort T721-3; Hobson, 7731,
to t.echmca.l schools, &c., Baines, 541; Peaco, 1675, 1714-5; Solly,
2106 ; Hooper, 2212-3, 2271; Mttclu’ll 253541, 2630—6 Gfa_ﬂm
2839 ; Stephenson, T719a; Wm Smith, TT29; Leader, 7732-3;
Horam 34 ; Eadon, T747; Q. B. Walker, 77u0 Barnsley, T755;
Gilmore, 7756
Loocouorrves, French and English, comp\n'ed Siemens, 1494-6; Andemm,
1820; Cucco, 4259-65.
Iaomon
School Board—
gr;{a to teachers by, forscience certificates, Shavpa, 8481 ; Filch,

payment of teachers by, Fitch, 3715-6.
training of teachers under, to teach drawing, Bowler, 3224,
scholarshi See SCHOLABSHIPS,

Trades Council, Shipton, 3853.
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Louvee, drnouw, 873,
LoweLL Institute, Cooke, 7786-95.
erg(s),_ 2French compared with Enghsh boardmg schools Chapman,

M,
MACHINE: "
testlisng, at King’s College, Shelley, 2691, 2696-8.
tools—

effects of, on production, Cucco, 4246, 4252,
v workmen, Cucco, 4244-51, 4253, 4274-6,
in Enghsh engineering shops, Cucco, 4244,
_ in French engineering shops, Cucco, 4257,
Bes also MACHINERY.
MACHINERY :
at Central Instxtutwn of City and Guilds of London Institute,
Waterlow, 4456-9.
at Umvermty Gollege. Kennedy, 1996-8.
continental and English, compared, Cueco, 4258-73.
English, in continental print works, Haeffely,44, 81-3.
French, Ohapmm, 1900, 1913—7 1964,
5  and En ys Ch 1952-5, 1961-3.
lied science laboratori Foater,l 67,
m art achools, Morris, 1640-1.
in Sheffield Central School, Moss, 7741,
in technical schoolg— *
Gee, 658-66; Reynolds, 689-707.
shoemukmg, Richardson, 38414,
labour-saving—
in American and English iron trades, Bell, 279-80.
in United States, Jowitt, 7676-7 ; Hunler, 7718,
op’?osxtmn to, by workmen, Bell 256-8; Muchell 2564-6; Jowilt,
676-88; Hunter, T718.
textile—
foreign and English, compared, Cucco, 4266-73.
French and English, compared, C#. n, 1961-3,
in American worsted factories, Mitchell, 2492-7.
-in French textile factories, Mitchell, 2499-501.
recent improvement in, Mitchell, 2468-72.
use of, in carriage building, Hooper, 2260-6,
s» in glass making, Barnes, 4089-94.
Sce also MACHIXE TOOLS.
MANAGEBS: '
mine, certificates as, Peace, 1686-94.
of American woollen factories mostly English, Mitchell, 2492.
of calico t works shonld be chemists, Hacffely, 30-1.
See also ’,annumu Epucarios.

and Sa.lford Bmldmg dees Instltnte, Gee, 638-52.
art education in, Grafkm

board and denominati sols at, compared, Oakeloy, 3608,
declamations, &o. in el ‘,“athkday

1 tary schools at, compared with those in other districta, Oukelay,
3622-5.

encouragement of designing at, Hacffely, 66-74, 106.
Mechanice’ Institution—
Reynolds, 672-759; Gee, 759-62.
prgpos;l 1o converﬁ mto an evening technical school, Ges, 634,
6] Beynoldl
Peter Street School mstmctwn in, Oakeley, 3601-2, 3620, 3655-7.
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MaxoHESTER—continued,
reasons of superiority of elementm'y schools at, Oakeloy, 3660-9.
scholarships, School Board, at; Oakeley, 3603.
teaécslalgi of use of fools in elementary schools at, Oakeley, 3601,
ManvaL work in Schools, Ses TecHNIcAL EpvcatioN, TecENICAL ScHOOLS.
TooLs.
MasoN Gom.mn, Woodward, 4209-12.
Muncxvsms, art education in. See Axr Epvcariox ov Ustren Srms

comp pulsor a{ theoretical instruction of a.pprenhoes by, Hopps, 3918-25,
oontment end English, compared, Siemens, 1486-9; Hugley, 8054
encouragement of science instruction by, Huwley, 3000,

Bee also Locar Contripurions. TecENicat Epucariow.

‘MECHANICAL WORK, proficiency in, may be acquired after 14, Siemens, 1374.

MreCHANICS' INSTITUTES :
need of cheap drawing inatruction in, Chapman, 1957-60.
origin, &e. of, Baines, 339-40.

Ses also LANCASHIRE, MANCHESTER, SHEFFIELD. YORKSHIEE.

MeRIT GRANT: R
to elementary schools, Fitch, 3685.
to science claeses, proposed, Abmy 8109-12.

METALLUBGY :
at Firth College, Jones, 7692, 7698-9.
best mode of teaching, meea, 7713-6. .
dlmxon of into two sub_]eots proposed Hm:iey 303%9 Jones, 7714-8.

Mmu Wonx, proposal to temch in art schools, Willns, 4152-8.
M1pLAND INSTITUTE :
branch classes of, Dry, 3957-61 ;' Barnes, 8973—-5 Woodward, 4194-5.
effect of acience teachmg at, Waodwa/rd 4198-9.
lectures at, Barnes, 8976.
penny lectures and classes at, Woodward, 4189.
science classes at, Ba/ma, 4018-9; Woodward, 4188-97.
supplementary mst)tute, pruba.ble, Woodwwrd 4196, 4210-2.
support of k2 at, Wood 200-1.
MINE MANAGERS’ CEBTIFICATES, ﬁeace, 1686-94.
Mxes, Roxar Scroo or, Bell, 285-6 ; Hualey, 3070.
Mmive AND MECHANICAL Scnoon, Wmm, Peace, 1673-746.
MiNING SCHOOLS :
higher, ¥sal to esf.abhsh, Peacs, 1735-7.
Newecaastle, Bell, 288-9, 3.
‘Yorkshire College, .chwc, SSHO
MonEy pRAWING. See DRAWING.”
MopeLiers. Se¢ TrcHNICAL EDUCATION.
MODRLLING :
advantage of—
knowledge of, to potters, Wright, 2335-9.
teaching to young children, Walt. Smith, 4380—4.
classes—
Loegros, 2091,
at South Kensington and Lambeth, Wright, 2342, 2354,
for bricklayers, Channon, 2383 ; Berry, 2401-8.
for glaaswarkers, Bares, 4017.
in art schools, advantages of, anht 2355-7.
in Bavarian Fortbildung school evening classes, Bowler, 3420.
in elementary echools, Benn, 2172, 2179; Wright, 2323, 2525, Leake,
2799 ; Bowler, 3:..49-5 3300~1 .Amtrong, 82546, 3261—5 Wali,
Smath 4384.
m Kmdergnrten schools, Wiright, 2349-50.
in technical evening schools, Benn, 2178.
” schools, Parisian boys’, Armstrong, 325762,
M. Protat’s mode of teaching, Wright, 2329-82.
not tnnghb in American day schools or evening classes, Walt. Smith,
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MopeLLNG—continued.
schools for, insafficiency of, Curzon, 467.
should be begun while young, Wright, 2323.

‘Mope1s:
in ar} schools, Layroa
in technical schools, Stayna, 2427.
kinematic, Cuecco, 4309.
of new inventions, proposed transfer of, to Cenh'al Inamutlon of City
and Guilds of London Institute, therlow

MuzHOUSE :
designs used at, purchased in Paris, Haeffely, 57-63.
encouragement of designing at, Hacffely, 60-5, 1034, 117-9.
encouragement of technical education at, Haeffely, 42.
museum at, Haeffely, 132.
schools, &c. at, Haeffely, 19-22.
Société Industrielle of, Hu]elxy, 42, 4»5—54
trailingg of gers . of 1 calico print works at, Haeffely,

-~ MoseuuMs, &ec.: .
advantages of rovmcu:.l Cuanliffe-Owen, 2911,
affixing of workmen’s names, &c. to exhibits in, Shipton, 3858,
aid to provincial, other than from South Kensington Museum,
Cunliffe-Owen, 2979-82.
art, under Gove control in England, Cunl; ﬁ'P-me, 2895,
asgistance by, in selecting trades, Teake, 2784-5, 27!
at Central Institution of City and Guilds of London Institate,
Waterlow, 4460.
Berlin, C’«mlzﬁe-Owen 20534, 2977.
Bethnal Green, C’wnllﬂ'e-Owen, 2895, 2907.
Birmingham, Dry, 3943 ; Barnes, 4066-77.
Boston, Walt. Smith, 4350-1.
Bradford, Mitckell, 2638.
British, md from, to provincial museums, Cunliffe-Owen, 2979-80.
circalation of objects to, from South Kensington Museum. See Sovra
KzexrsiveTor MuseEvy.
collections at, should be mainly changeable, Cunliffe-Owen, 2926.
carators of, ehould visit foreign museums, &ec., Cunliffe-Owen, 2954-5.
Derby, gxfts for, Cunl:Je—Owen, 2923, 2979,
Dablin, Cunliffe-Owen, 28934 g,
Edinbargh, Cunliffe-Owen, 2893—4 2896, 2899-901, 2908,
establishment of proviuncial, stimulated—
* by lvan system, Cunliffe-Owen, 2923-4, 2967.
by system of supplying reproductions, Cmolt_fc-Owen 2934,
evemng opening of, Cunliffe-Owen, 2911, 2071-8.
extension of Free Libraries’ Act with regard to. Sece Frez LipRaRI®S

Acr.
foreign, Cunliffe-Owen, 2011,
foreign, on the model of South Kensington, Cunliffe-Owen, 2952-4.
French and English, compared, drnouz, 1029 ; Legroa, 2079.
gove t aid to purchase of sp forprovmcm‘ Cunliffe-Owen,
2938-41.
in elementary echools, Fitch, 3682.
mﬂ;:n;e of, Wnllm, 4178 4181. 1019-27
in ottery district, Wedgwood, 1 A
Leek, gift for establishing, Cunliffe-Owen, 2923,
need of, Haeﬁely 111-3,'131; Curzon, 461-2; Wedgwood 968, 1024 ;
Morria, 1602-17 ; Leakc, 2784-9; Gra_ﬂan 2613, 2816-7, 28‘23,
Armatrong, 3386-8 ; ?pc 532,
of Eeonomw Geology, strial collections at, Cunli o-Owen 2003,
cial, Curzon, 482-98; I-groe, 2089-90; Leake, 2777, 2784-9
Grafion, 2813-8, 2823,
Bngby, Cunll]o—Owen 2993,
should d with sci and art achools, Cunliffe-Owen, 2053 ;
.Armm-cmg
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Musevus, &c.—continued.

South Kensington, Ses Sovim KensmNeroN Museva,

Sunday opening of, Hopps, 3934 ; Barnes, 4073-7.

supply of objects to provincial, from South Kensington, Morris,
1809-33 3 Cunliffe-Owen, 293843, 2970 ; Dry, 3943 ; Barnes, 4061.

supply of reproductions to. Ses REPRODUCTIONS.

sepport of, Clurson, 492-8; Wedgwood, 1023 ; Morris, 1608-33; Leake,
786-8; Grafton, 2814-5. '

N.

NatioNAT, CoMPETITIONS (ART SCHOOLS) :
degree of finish of drawings at, Wedgwood, 979, 1062 ; Morris, 15946 3
E:;me, 2062-3; Poul, 21545 Willms, 4145-6. -
judges a,tés.g,m, 1666-9 ; Donnelly, 2876-7; Bowler, 3393-6; drm-
strong,
snggested prizes for execution of designs at, Morris, 1666-9.
NEWCASTLE, mining school at, Bell, 288-9, 330-1.
NierT ScHOOLS :
Fitch, 3749-57.
effect of standard rule on, Curzon, 447-59 ; Gee, 605-6.
free drawing in French, Chapman, 1956 ; Benn, 2176.
Ses also Evening Crasszs. .
NosMAL ARt ScHOOL 0 Massacuserts, Walt. Smith, 4345, 4394-6.
Noruar ScHooL oF SCIENCE. Sees SourH KENsNGTON. .
NorrveuaM Azt Scroor, Rawle, 769-90 ; Sparkes, 1171-3; Jones 7704.
NvuBeMBERG., Ses EXHIBITIONS,

P.

Paris ExarnrrioN, Ses EXHIBITIONS.
Pagrmd:
designing and designers at. See DrsicNers. DESIGNING, DESIGNS.
Tecanican Epucation.
means of studying art in, drnouz, 873-5, 1030, 1034.
musenms, &o. at. See Musruus.
PaTeNT LAws, Perkin, 151, 160-7 ; Hopps, 3935-9. "
Payuent oN Resurts, Roynolds, 717; Sparkes, 1183-93; Chamnon, 2388 ;
Huzley, 2995; Abney, 3108; Armstrong, 3378-9; Sharpe, 3441, 3478,
3481-7, 8491-2; Donmelly, 3573-7, 3589-90; Oakeley, 3617; Fitch,
37184, 3717 ; Woodward, 4201 ; Roberts, 45034,
PorLyTECHNIC SCHOOLS pared with universities, Si 1424-33.
PoTTERIES ¢ .
difficalty of utilising ecientific men in, Wedgwood, 928-9, 934-6, -
foreign, Wedgwood, 940—4.
Ses also Division o¥ LianovR. LaMBETH.

OTTERS :
not specially educated, Wedgwood, 920-4.
sucoessful, qualifications of, Wedgwood, 923.
See also TrcuricAL EpucaTIoN.
POTTERY : A
spplication of scicnce to, Wedgwood, 924, 1000-2 ; Arnouw, 1005-7,
colours, Wedqwood, 997-1000, 1084-8; Arnouwm, 1005. ’
Enghian progress f Wodas, 9945, 0084 aemouss 100818
ish progress in, wood, y 5 Am ? .
unlife- Oroom, 2913, 2016, 3 Armoua, 1005, 1068-18;
ﬁn; 3?10 studen‘s should have knowledge of materials used in, Wright,

Freach and English, commercial sucoess in, compared, Wedgu
French and English, compared. Wright, 2ioo.60 Wedgioood, 1048.
Ses also Dovvrrox Wars. ETH.

Poewrm,m' 2061‘:" art teaching under direction of, Curzxn, 477-9; Legros,
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Paruany Scmoors. See ELEMENTARY SCHOOLS.
Paive Works, Carico:
Haeffely, 1-133.
advantages of English, in petition with continental, Haeffely, 77.
continental, compared with British, Haeffely, 80-91.
French and English, compared, Haeffely, 43-4, 125-6.
samplers in, Haeffely, 3—18.
See also Cavico. Munmovse. TecENicar, EpucaTtiox.
Parzes. See Scuonarsnres, ExmipiTions, &e.
Proressors. See TEACHERS.
Pp;yog;lcgon, influence of, on American competition with Sheffield, Jowitt,
PrussiaN MmuiTany TrAINING, effects of, Siemeons, 1374,
PusLications AT Sovra KeNsmNeton Museuy, Cunliffe-Owen, 2949.
Pueis TEAcHERS :
drawing instruction of, Bowler, 3154, 32034, 3296.
examination of, Sharpe, 3442.
female, Oakeley, 3666-7.
insufficient instraction of, S e, 3436, 3440-1, 3449-51.
science instruction of, S 8, 9, 3451, 3481 ; Fitch, 3724.
time devoted to private study by, Sharpe, 3437-9, 3443-9.
tinam devoted to teaching by, Sharpe, 3437-9, 3443-9; Fitch, 372431,

7.
Bee also TrarNiNG COLLEGES.

R.
REPRODUCLIONS :
of art objects, Cunliffe-Owen, 2933-8,
»” o demand for, Cunliffe-Owen, 2916, i
supply of, to provincial muscums, &c., Curzoa, 497-8 ; Morris, 1618-9,
1624-5, 1629-30 ; Cunliffe-Owen, 2933-8.
RESULTS, PATMENT ON. See PAYMENT ON ResyLTs.
RueBy, art maseum at, Cunliffe-Quen, 2923.

S‘

SaupLERs in print works, Haeffely, 3-10.
Scrovarsuirs, ExaiBimions, &e.:
at Bradford Technical School, proposed, Mitckell, 2552, 2554-6.
at Central Institution of City and Guilds of London Institute,
Waterlow, 4420,
ut Finsbury College, Sawyer, 4402-3.
at Huddersfield Technical School, Solly, 2107.
exhibitions at King’s College, founded by Sir J. Whitworth, Shelley,
2677-82.
free apprenticeship at Easton and Anderson’s for King's College
technical students, Shelley, 2701-2.
from Bristol trade school, Fitch, 3760.
need for, Brown, 1337-8.
of Lancashire and Cheshire Union of Mechanica’ Institutes, Gee,
553-60, 580-603, 670-1, Appendiz followring 762.
of Yorkshire Union of Mechanics’ Institutes, Cureon, 365-75, 399—401;
Baines, 398.
Queen’s, at Normal School of Science, &c., Hualey, 2089-90,
" at training colleges, Sharpe, 3
school board, Oakeley, 3603; Fitch, 3766-75.
technical, Solly, 2096; Shelley, 2677-82; Donnelly, 3597.
travelling, of Mulhouse Society, Haeffely, 42.
value of, Siemens, 1504.
Whitworth, See WHITWORTH.
Scroor or Mines, Rovaw, Bell, 285-6 ; Hualey, 3070.
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ScHooLS :
spprenticeship. See ArrRENTICESHIP ScHOOLS.
American public, Walt. Smith, 4338.
compulsory attendance of apprentices at, Anderson, 1794-802.
elementary. Ses ELEMENTARY SCHOOLS.
German, sef ion of sci and classics in, Si 1397-8.
higher grade—
Fitch, 3703, 3706-7. .
proposal to divide intd * high” and *‘ technical ” sides, Oakeley,
3603-7, 3652-9.
technical instruction in. Ses TecrnioAL EpvcaTION.
middle class, E;(%ish, compared with German universities, Hualey,

”» suggestions as to, Kennedy, 2035.
mining. Ses MNiNG ScHooLs. | ,
night. Ses EvExrve Crasses. Nicnr Scmoois.
of art. Ses ABr Crasses. Axzr Scmoors.
of Christian Brothers, A1nouw, 899-900; Armstrong, 3277.
of Science. See Scrence Crasses. . SCIENCE ScHOOLS.
primary. Ses ELEMENTARY SCHOOLS.
public, defective education at, Anderson, 1752, 1812.
geientific, aims of, Cooke, 7767.
Lechnical.” Ses TeCENICAL Scroors. Trcawican Epucatiox.
Villette. Ses APPRENTICESHIP.
Wigen. Ses Wiean. .
workshop. Ses WoRESHOP SCHOOLS.
ScrExce: .
absence, until recently, of means of acquiring knowledge of, in
i England, Hualey, 2988, 3055.
. age for beginning to learn, Perkin, 180-1; Siemens, 1333 ; Cooks, 7809.
AND ART CLASSES :
Biemens, 1473-5, 1503 ; Henderson, 2291.
advantages of, to workmen, Perkin, 219-21.
at Bradford, Mitcholl, 2516.
at Sheffield, Jones, 7703-4.
» " proposal to remove from control of Science and
Art Department, Jones, 7704.
comgulsory attendance of apprentices at. Ses APPRENTICES.
further encoursgement of, recommended, Hueley, 3000.
value of, Reynolds, 756-9.
AND ART DEPARTMENT :
aid by, to local exhibitions, &c., Cunliffe-Owen, 2922, 2983.
aid by, to purchase of specimens for local museums, &c., Cunliffe-
Owen, 293841,
oid by, to technical art schools, suggested, Paul, 2154-7.
aims, &o., of, Donnelly, 2844-51 ; Armstrong, 3144—6
applied science teaching under, proposal to reduce, Hualey, 3005-6.
art instruction connected with., See Arr. Drsiex. DESIGNING.
Screxce AND Art Crasses.
certificates of. _Ses CERTIFICATES.
examinations, Reynolds, 746.

1 as 8 test of quality of instruction, Iselin, 3099,
:13103, 3106.
. coal-mining, proposal to institute se te,
’ 3L TR porate, Poace
» c.imwing, in 'elementu'y schools, Bowler, 3149-52,
- influence of improved elementary education shown
. in papers, Huceloy, 3016-7.
" in Yorkshire institutes, Curson, 376-8.
. knos‘:.edg;.a reyuired from examinees, Huazloy, 3013,
” machine constructio: d drawi
e n - an Wing, Kennedy,
"» metfol,l'\::-’g'?y7,1 z.rgposnl to divide, Huxloy, 3001-2;

" mining, Peacs, 1730-1.
" mede of conducting, Hualey, 3007-15 ; Roscos, 3012,
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Scrence—continued.
AND ART DEPARTMENT—cOntinUED,
examinations, of training college students, Hueley, 3019-20.
” pick o:a.tl good men fa]r scholarships, Hucley, 2092,
practical in science classes, Reoynolds, 719 ; Huei
? 3026; Abney, 3128. o

v " in honours stage, Hucley 8029-30, 30423 ;
Donnelly, 3592-3
” uniform difficulty in dxﬂ‘erent subjects, how en-

sured, Donnelly, 2873-5, 35

exhibition showing inflaence of teaching, &c nnder, suggested,
Cunliffe-Owen, 2958-63.

influence of teaching, &c. under, upon manufactures, Donnelly,
2852-60; ‘Qunltﬁ'e-Oweﬁ,e 2956')—7 Huzley, 2996.

in ectwno training colleges by, 4 3023-5.

msspectors under. Ses Ixsrmony; ey,

models, &c., grants for, from, to science schools, &c., Cunliffe-

Owen, 294—4—5

origin of, Walt. 8mith, 4336.

position of regarding technical education, Donnelly, 2845-60;
Bouwler, 3278-80.

ractical engineering instruction under, proposed, K
1’2039_4’1 gi 2 under, proposed, EKemmedy,

publications of, Cunliffe-Owen, 2949.

rules, &e. of, unsdupwd to workmen, Sthtqm 3858.

science curriculum satisfactory, Gee, 84!

science teaching under, Huwley, 2087~ 3004,

Sheffield science and art classes, proposal to remove from control
of, Jones, 7704.

Sun(slgy classes, encouragement of, by, recommended, Huxley,

teaching nnder, Curzon, 480-2 ; Solly, 2115, 21234 ; H ps, 3927.
» o insufficient fox'bncklaym Berry, 236
2377-81, 2383-7.
» not sufficiently practical for carp 3 &c,
Btaynes, 2416,
technical education of bricklayers, proposed encouragement of,
by, Chawnon 23?—9 6f 1, by, Sk
c" (-3 1 b ' 1"01”
3838.

technieal work in schools, proposed gn.nt for, by, Doneaster,
7736-7 ; Moss, 7742.
work at Firth College, nnconnected mth Jones, T700-12.
applied—
i best fnugho at general wllegea,dsg:%lam 1509-10, 1554—8

ng,
stud" of Faeler 1264-7; Ayrion, 1294
gof by whombobeprovxdcd Huz@ 3005-6. L
Saa also TecHNICAL EDUCATION.
best mode of teaching, to young children, Cooke, 7807-10.
certificates, extra payments by Londom School Board, to teachers
holding, Sharpe, 348L

classes— +
Swmem, 1473 ; Amlemm 1806-10.
ads d stages of, Donnelly, 2880-8, 3598-600 ;

Husley, 30402 Abnery, S107-8
apparatus in, Cm'am, 507 ; Abney 3113-5; Ivdm, 3114, 3117.
applications of science not taught in, Solly, ’
at colleges, &c. in Lambeth, Fitch, 3758-9.
at Midland Instltnlt; Woodward, 4111;._85-99 3014, -’
** cramming ” in, 3007, 30: Abney,
& ?emanuzley ‘would check Hucley 3032,
effect of apon in
. upon careers o! atndenu, Rtymldo 756-9; Qer, 759-60;
A 1
upomhnwd eduacation, C’wm 527-32. L4 .
eﬁcumcy of, Huxley, 2991-6. .
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Scrence—continued
classes—continned,

grant to, for general eﬂicwncy, proposed, Abney, 3109-12.

in Lambeth, %’ztch 36834

in Luncu.shlre and Cheslure Gles, 567-79.

in Yorkshire institutes. Ses YOBKSHITE.

ingpection of, Curzon, 506-10, 516-21 ; Hualey, 3027, 3031-6;
bney, 3072—93 3109—14 38136-8; Iselm, 3098-106, 3117 3136,

8138 ; Bowler, 43689,
instruction in, C’wrzon, S%g 9511—30 Hualey, 2991-2, 29946 ;

Barnes,

” leading to Queen’s scholarships, Husley, 2989-92.
» lea-dlsng to thorough scientifio training, Hucley,
2988~

proposal to specmhze, Hualey, 3001-5.
‘mecharical drawing in, Bowler, 3348-69.
copying in, how checked, Bowler, 3361-7.
pra.otma.l examination of, Huwley, 3026 3029-30; zilmay 3128.
for honours, Huzlery, 33 Abney,
3128; Donnelly, 3592-3.
practical msbruetmn in, Huxley, 3000, .
preliminary training for, Curzon, 5135,
restrictions on teaching in, ob;echons to further, Donnelly, 8578,
8580-90.
Sunday, Huwley, 2997-9.
systematic courses of instruction in, Curzon, 505-6, 510-3, 516-26;
Ges, 571-3; Donnelly, 2878-9, 3578 90 ; Huzley, 30034, 3063-5;
Tselin, 8132—-5
unsystematio teaching in, Curzon, 505, Donnelly, 3578.
value of, to engineers, Henderson, 2291,
See also SCIENCE AND ART CLASSES. SCIENCE AND ART DEPARTMENT.
Science Scaoors. EvenING CLASSES.
colleges, See CoLLEGES.
cultivation of, need for general, Fitch, 3776.
difficulty of a,pplymg workmen’s kxmwledge of, in the workshop, Solly,
21114 Staynes, 2418.
elemenmry, a8 & class subject, Fttch 3678-9.
exam in lower standards, Oakeley, 3628,
German superiority. i, reasons of Hualey, 3055-9.
incrensed {aste for, among Enghsh masters, Siemens, 1489.
industrial, conhnentn.l Bell, 21
mstmchon value of to workmsn, Huzley, 3047.
literary training no preparation Yor, Hualey, 30875 Cooke, 7806.
Normal School of. Ses Sourn KENSINGTON.
position and progregs of, in England and on the.gantinent, compared,
Hua:ley, $065-9.
. pregnmbmn of students in training colleges for teaching, Sharpe,
Ca
prmclples of, importance of tenchmg, Stemens, 1413, 1426, 143949,
4514, 1459-64, 1472—7 Graham, 1551,

pm-e—
I h Gee, 761-2; Foster, 1259-61,
- el 71-2, 1311, Swmm, 13o‘§ Graham, 1510—2 1551; Adame,
2647-8, 27045,
at King’s College, Adams, 26434, 2647-8.
See also TsCHNICAL EDUCATION AT Kixe’s CoLLEGE.
schools—
aime of, Cooke, 7767,
Elswnck ﬁfuzley, 3000.
. . Eronts from Science and Art De
- Cuntifls-Orron, 0045, partment to, for models, &o.,
ms ection of, Abney. 3186-8; Bowler, 3368-9.
h{lm. thco 4289-99,
pupils in, fees, Iselin, 3120.
See also Scll)::zcn Classss.
teachers, Sos TraciERs, Scmxcs.
< lg4a, R
- : - Qe
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SciENcE—continued.
teaching—
eﬁ'ect of lds, 756—9 G'ee, 759-60.
of, T Grafton, 2831-4.
in elementary schools, Ayrion, 1323—4; Siemens, 1361-3; Chape
man, 19234 ; Oakelsy, 3601, 361521, 3626-8, 3648—51 Fitch,
3676-82, 3701-2, 3705-12, 3719—20 3740 3743 ; Barnes, 4024.-8.
Moss, 7743; Cooke, 7807—
in Lambeth mxddle class schools, &e., Fitch, 3758-9.
m mlddle class schools, Kenmedy, 03 .
in , 8i 1396-9 ; Chapman, 1970-2.
in - trmumg colle, eu, Hua 3019-22 3027-8; Sharpe, 3470-2,
g;wgo 3482-93, 3507 1 35646 ; Dmmelly, 3573-7; Fitch,
local contributions towards. See Locar, CoXTRIBUTIONS.
of young boys, Barnes, 4025-7 ; Moss, T743.
th atst r.lnkpres]esb, not:.n%ared, Hu«;le 8 2988 1982.5;
eoretical knowledge of, best age for acquiring, Chapman,
Kennedy, 2018-20. & B #
thorough training in, science classes lead up to, Huxley, 2088-92.
vote for, objects of, Donnelly, 2844-51.
Screwtreic Inpustries, assistance in, rendered by England to other
Soun untnes, Ayrton, 1314-8.

desxgners at, Leyrou, 2093,
pottery, A.mmw, 1005-6.
‘Suprrep. See Ant ScHooLs. City aNp Gurips o Lowpox Instirute. Frare
Corizee. Coal MmiNg. Sciesce anp Arr Cuasses. Trcamicas
- EpucaTioN.
SaoEuAKERS, indifference of, to technical ed ion, Richardson, 3782.
Ses also TecrNicaL Epucarion.
Suoe TRADE:
changes in, Richardson, 3789,
foreign and English, compared, Richardson, 3812-6.
s growtb, &c. of, Richardson, 3794-8.
ILK :
:dvnntages of designing for, to testile designers, Haeflely, 31, 102
esigns—
aftéea;a_;ds used for other fabrics, Curzon, 439-44; Mitchell,
English, suitable for calicoes, Ha»]el y, 124.
industry, Englieh, influence of, on calico deslgnmg, Haeffely, 105-9.
See also TecuxicAL EpucaTios op DESIGSERS.
.Sociéré INpUsTRIELLE OF MULHOTSE. See MULHOUSE.
.Sovre KENSINGTON :
Anatomical School at, Curzon, 466.
Art School. See ArT ScrooLs.
Musenm—
Sparkes, 1222-4, 1231—5 Morris, 1609, 1615-33.
an art maseum, Cunlrﬁ'e-me 2901—3 2909.
art library at, Cunliffe-Owen, 1.
bequests to, recent, C’unlu]a-me
circulation of objects from, Curzon, 483-91; Wedgwood, 1019-22;
Morris, 1609-28 ; Cwnltj'o-Owen 2903—8.
2910-1, 2919-90, 2023-32, 29423,
29647, 2969 ; Hopps, 3932—3 Barnes,
4061-6. i
d tem by foreign
Cunln_ﬂ'e-szn 2911, 2921.
lectures in cannection with, mggested,
Cunliffe-Owen, 2068.
evening opening of, Cunliffe-Owen, 2071-7.
exbibition at, of industrisl collections not actually in muluuon,
Cunliffe-Owen, 2004-6.
experiments at, bearing upon industry, Donnelly, 2853—4.
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Sovra Kensiveron—continued.
Museam—econtinued.
foreign museums on the model of, Cunliffe-Owen, 2952-4.
importence of connection with the Art School, Qunliffe-Quwen,

s dngtrial " Tk

coll , exhibition at, of those not actmally in
circulation, Cunliffe-Owen, 29046, .
»” » proposal to include, Cunliffe-Owen, 2903,
influence of, in procuring loans of objects, Cunliffe-Owen, 2922-3.
»' scholars from, upon glags trade, Barnes, 3989.
” ” »» upon ~ manufactares, Cunliffe-Owen,
2901-3, 2910-21, 2957.
Iace collections at, Haeffely, 120.
objects in, labelled, Cunliffe-Owen, 2049,
origin of, Cunliffe-Owen, 2922 ; Walt, Smith, 4336.
publications at, Cunliffe-Owen, 2949,
purchase of objects for, Cunliffe-Owen, 2926, 2929, 2931.
purchase vote, suggested increase of, Cunliffe-Owen, 29026-82.
reproductions of art objects, Cunliffe-Owen, 2933-8,
supply of objects from, to local musenms. Ses Museous, &e.
Naﬁomf gom etitions at, See NaTroNAL COMPETITIONS.
Normal School of Science— ’
advantages to sci teachers of attend at, Huaxley, 3037 ;
Abney, 3115-7, 8129.
oo;nvpestition of, with King's College, Adams, 2741-3; Shelley,
4, o

extension of system of sending students to, from provinces,
Hualey, 3053. ‘

instruction in, Huxley, 2989-90.

”» s» compared with that at Central Institution of City

amf Guilds of London Institute, Roberts, 4426.

origin and history of, course of instrnction, &c., Huaxley, 3070.
Queen’s acholarships at, Huxley, 2989-90.
stndents from, entering industries, bemefits the state, Hualey,

Seumann Ruze (night schools), Curzon, 47-59 ; Gee, 605-6.

Brray, kuowledge of physics and istry should preced inati
in, Hualey, 8003.

Stoxs Anr ScHooL, Arnous, 895-7.

Srynes:

Frenth snperiority in, Morris, 1567-78, 1655.
importance of knowledge of, to designers, Mot¢, 1889.
in cabinet designs, public ignorance of, Benn, 2138-40.
not taught at South Kensington, Benn, 2140.

Sux¥par:
drawing classes, Barnes, 4078-80.
German drawing oclasses held on, Armstrong, 3207-8.
instruction in Birmingham, White, 4322-7, 4330.
museums, &o. in Parig open on, Haeffely, 31.
opening of museums, &c. on, Hopps, 3934; Barnes, 4073-7,
scienoe and art olasses, Hualey, 2997-9.

8!;;;73 Education Department, suggested alterations in, Oakeley,

T.

TalLoRIXG, foreign and English pared, Umbach, 2454, 24634,
TaILoRs :

effeots of inmfficient technieal education of, T 99, "
Fects of, lucation of mbach, 2429, 21314,

German, employed in England, Dmbach, 2455-63.
_8ee also Tecuxicar Epveatios.

dae
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Tasre:
French and English, compared, Leake, 2777-8; Willms, 4168-9.
importance of educating public, Morris, 1611—3 Leake, 2777, 2788.
1mprovement in public, Mott, 1874; Barnes, 4058-60.
of, by English system of art teaching, Bowler 38380,
e 3382 Armatrong, 3383.
influence of art teaching on American, Walt, Smith, 4352-5.
of French and English art students compared, Bowler 8383,

TEACHERS ;
A ot i courses for, Coole, 7806-7.
art—

Curzon, 474-9 ; Arnouz, 896-906, 1056—9 Wedgwood, 1085 ; Legros,
2082, 2086—7 anht, 23446, 2351
greater freedom of French than Enghsh Armstrong, 3378-9,
payment of, Sparkes, 1183-94.
drawing, Walt. Smtth 4336-9, 4-370
elementary——
drawing qualifications of, Bowler, 3247.
Ge;;:;;n and English, oompared a8 teachers of drawing, Bmler,
should not teach technical art, Bowler, 3333-5; Armstrong, 3335.
training required to ena.ble, to teach dmwmg, Walt. 8mith,
4389-93, 4397400,
See also Pupm TeacHens, TraNise CoLzons.
facilities for university students to become, Sharpe, 3459.
female, in elementary schools, Sharpe, 3553 ; O(Eeley, 3665-7.
;5 in United States, Walt Bmath, 4339,
of design, Rawle, 827-38.
payment of— .
Adams, 2740, 2744,
by London School Board, Fitch, 3715-6.
on results. See PaYMexT 0N REsurrs.
pupil. See PuriL TEacHERS.

science—
Amleratm, 1807-8; Kermed_(, 2024; Abnéy, 3120, 3122; Iselin,
3121-2,

advanced stages, nlleged lmwxlh.ngness of, to teach, Donnelly,
2880, 28836 ; 8.

effect of tra.mmg at ?ormal 8chool upon, Abnay, 3115-7, 3129.

elementary schoolmasters as, Andarm, 1809-10; Fitch, 83708-12.

inefficiency o{‘loertmré, 3513_4 as37.

in training colleges, Sharpe,

& payment of, Sharpe, 3478-80 ; Dmmell s 3/73.
” ” suggested examination of, Dormelly. 35745
lectures, &c. for, at al School of Mines, Huzley, 307
payment of, Curzon, 522; RBeynolds, 717-9; Abmy 3108 3120,

122-6; Donnelly, 3091 Fiteh, 37134, 3717-8

prepzmhon of stadents in trammg collegen 88, Shas .;2:5 3623-30.

qualifications of, Gee, 570-9; Reynolds, Donmelly,
2889-91, 3068—72 Huzley, 3037-9; Abrwy 3129-30 Shipton,
3858 ; Woodward, "4003,

tmmng of, Huzley, 3037-8, 3070.

htmvel.lmg, Shmpe, 3524 ; Fitch, 3708-12.

technical :

Rawle, 826-38; Ayrion, 1285-6, 1205-303, 1311, 1468-9, 1471;
Siemens, 1469-—71 1504 ; Graham, 1547-50; I’m, 1(196—8 1722,
Anderson, 1760 ; Solly. 212’2 2124 ; Benn, 21'}0 2166-7 ; pr'r
2.87, 2193, 2‘2;8-9 2273, Chamlon, 2377, 2382 ; Mltchfll 2025 ;
Leake, 2768, 2801 ; Richardson, 3828’ Bhipton, 3&;8 W’oodtrard
12038, 421322 ; Cueco, 4285-6; Waterlow, 4470 ; Cooke, 78056,

payment of, B"_]ﬂf.rl(ll 722, 730; Bparkes, 1183; Ayrton, 1297,

307 ; Adams, 2740.

trammg of, at Central Institation of City and Guilds of London
Institute, Waterlow, 4420.

wnder Cxty and Guilds of London Institute, qualifications of,
Roberts, 4429, 4504-7. .

Ses also PATMEST o¥ REsULTS.

I ”



INDEX. 613

TECHNICAL
. afb, teachmg of, hampered by Government rules, Spa/rkea 154, |
classes—
evening, Solly, 2124a; Moss, 7743, T745-6 ; Jones, T744.
for cabinet-makers, Berm, 2130-6, 2140—1 .Pa/ul, 2145, 2150—3 N
in Lancaslnre and Cheshire institntes, proposed promotion of,

Geo, ,
should be affilisted with City and Guilds of London Institute,
Solly, 2124a.

enpport of, Benn, 2131.
Yorkshlre, Curzon, 533-5.
See also Crry aNp Guinbs or Loxpon I.usmvm TECHNICAL
EpvucatioN. TECHNICAL SCHOOLS.
colleges. Ses City AND GuiLds oF LoNpoN InsriTUTE.  COLLEGES.
Fmre CorLce. TECENICAL EpvcamioN. Yorksmme COLLEGE.
Tecuxicat Epucation (including sci “and art ed ion for industrial
purposes, and preliminary training) :
advice, &c. of workmen should be sought, Solly 2124a.
aid to, by City Guilds. Ses Ciry axp Gumps of LoNpoN INSIITUTR.
Crry Livery COMPANIES,
alternate perio:ls of work and study, Siemens, 1410, 1437, 1481;
Ayrton, 1480 ; Shelley, 2715 ; Huaxley, 3048-51.
apgllcatmn of n.ppreumces}:up fuuds to, Solly, 2107; Fitch, 8760,

appreciation of — -

Brown, 1336, 1340-1; Fitch, 3776-7. -

At ngnn Peace. 1711

by workmen, Ayrton, 1 313 Chapman, 1937-8; Benn, 2168-71;
Hooper, 2205 ; Henderson, 2287, 2308 Berry 2376 ; M'Ltchell,
2562-6 ; Dunnellu, 2864 2871 Dtmcaater, 7786 Wilson,
7738—40 Moss, 7742-3.

by workmon and employers compared, Hooper, 2244-5.

in England and abroad compared, Ay _rrtcm, 313,

in Germany in;nd Enﬁland oomparad Pwktu.282716 - 30005

insufficient, employers, &c., Donnelly, 1; Hualey,
Rwluw'dsnn,)-;SlG—Q i

at Biella, Cucco, 4308-21; Jowitt, 7663.

at Bradford. Ses T}:cmucu Scroors.

ot Crewe, Chapman, 1903 ; Henderson, 2293—4.
at Firth College, Shoffield, Jones, 7692-3, 7713.
at King’s College—

Siemens, 1&48—9 Anderson, 1761-74 ; Adams, 2648-56, 2667-9,
26734, 2703—5 2714, 2729—36 Shelle’l 2656—66 2670, 2675-82
2694-8, 2706, "737—8 D. Wa,lkev 267. 2 3—94

subsequent cmployment, &e. of shudents, Adams, 2699, 2702 ;
Shelley, 2700, 2702; D. Walker, 2700-2.

at Lambeth art and technical schools, Ses Lawsers.
at Manchester and Salford Building Trades Institute, Ges, 638-53.
at Manchester Mechanics’ Institute, Reynolds, 672—759 Ges, 759-62.
at Midland Institute, Woodward, 4189-91, 4231-7.
at Mulhouse, Hue _[)vly 11-29, 43,
at Museum of Practical Geology, Hualey, 3070.
ot Normal School of Science, Hueley, 3070,
at Oldham, Gee, 656-7 ; Cucco, 4289-99.
ot Polytechmc Iu~tmma, Shipton, 3858.
at %oy:\l Dlr;ckvm l:‘lc ﬂmn:lly], 3595.
at St. Mark's technical school, He 2187-93, 2203,
29818, 2955, ooper, ‘2‘308—11 2221,
ot Sheffield Art School—

Mitchell-Withers, T720a; Hobson, T731; Cook, 7759.

advantages of, to workmen, Mitchell- thhm 725,

at Sheffield Contral Higher Schoul, Stepk 7718 ; D t
7785-7; Wilson, 773840 5 Moss, 77413, ’ ’




614 ROYAL COMMISSION ON TECHNICAL INSTRUCTION :

TecunicAL EpucaTioN—continued.

at, University College, Foster, -1270; Brown, 1320-45; Siemens,
%%%g‘); Graham, 1511-36, 1549-50, 1552-5, 1559-60; Anderson,

ot Wigan, Peacs, 1673-746.

at Yorkshire College, Baines, 536-44.

attempts to introduce into Yorkshire art schools, Curzon, 468-9.

best given at general colleges, Graham, 1508-10, 1537-9, 1554-8.

connected with City and Guilds of London Institute. See Ciry axp
GurLps or LoNpoN INSTITUTE.

cozvlvﬁngental systems of, unsuitable to England, Waterlow, 4436-8 ; Moss,

42,

deficient provision for, in the provinces, Henderson, 2297,
definition of, Oakeley, 3602 ; Woodward, 4204.
desirable before entering a factory, Perkin, 203-5.
difficalty of applying in practical work, Solly, 2111; Shipton, 3858.
effect of, Peace, 1710-11; Mitchell, 2534, 2571-2.
effect of Employers’ Liability Act on, Peace, 1731-3.
effect on, of acience and art classes, Curzon, 460, 527-32.
encouragement of—
by em&loyers, &c., Gee, 653-7; Reynolds, 721-35, 73945 ; Peace,
1676-8; Solly, 2124a; Donnelly, 2871-2, 2888; Hueley, 3000,
3046 ; Shipton, 3858,
by State, Curzon, 532; Siemens, 1505; Mitchell, 2568 ; Huxley,
2997, 3000 ; Moss, 7742.
feeling abroad as to, Jowitt, 7674-5.
French, age limits, Chapman, 1983, 1990-1.
French and English systems of, compared, Chapman, 1896-922,
importance of interesting masters and workmen in, Solly, 2124a.
importance of masters and workmen co-operating in, Gee,
in arb schools, Grafton, 2804, 2806-9,
in colleges, Foster, 1264-5; Ayrton, 1293-303; Siemens, 1412-3.
in continental polytechnic schools, effects of, Siemens, 1415-6.
in elementary schools, Ay , 1324 ; 8i 1373-8; Steph
7718 ; Doncaster, T735-7; Wilson, 7738-40 ; Moss, 7741-3.
Bee also TooLs, USE oF. 'WORKSHOPS, SCHOOL.
in Geérman universities, influence of, on industry, Huzley, 3061.
in higher elementary schools, Oakeley, 3603, 3606; Filch, 8703-12;
Moss, 7742-3.
in Japan, A}/rton, 1274-6, 1325-7, 1480.
in Lancashire and Cheshire, scheme for extension of, Gee, 634-6,

761-2.
in schools, Bell, 303-9; Chapman, 1945-50,

See also TooLs. WORKSHOPS, SCHOOL.

in United States—

Mitchell, 2486-8; Jowitt, 7674.

*¢ Agricultural schools,” extract follwing 7813.

Ambhurst College, Cooke, 7771

benefactions for, Cooke, 7761-3.

Boston Technological Institute, Cooke, 7772-6, 7779.

colleges, agricaltural and technical, Cooke, 7760-82.

,» land grants for establishing, Cooke, 7764.

evening classes, Cooke, 7786-95.

in iron trade, Bell, 275-8.

Lowell Iustitute, Cooke, 7786-93.

no manual work in public schools, Cooke, 7783.

10 school for training workmen purely as such, Cooke, 7782.
nestion of ihtroducing into publie achools, Cooke, 7783-5.
heffield (U.8.) scientific school, Cooke, 7771.

‘Worcester College, Cooke, T777-8, 7780-1, 7802.

infl of, on foreign worsted factores, &c., Milchell, 2492,
2405, 2498-9. .
lectures, scientific, proposed, Mitchell, 2631-2.
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loss of wages while acquiring, Perkin, 213-6; Wedgwood 959-60;
Brown, 1337-8; Chapman, 1937-8; Solly, 8116 Shelley, 2678;
Grafion, 2836 ; Hoppc 3894, 39024, 3914-7.
need of, Bell, 266a-70; Graham, 1551 ; Solly, 2096, 2110, 2].15;
ﬁt)tghell 2518-20, 2562-4; @Qrafton, 2840; Fitch, 3776; Water Zma

objections urged against, Gee, 616-8, 625-31; Reynolds, 619—25 Fl
Sparkss, 12004 ; Agrton, 1295-6; Mmtchell 2541 ; Donnelly, 2862 ;
Waterlow, 4410 ; Roberts, 4508 ; Jowtt, 7663.
of artists, potter% Wedgwood 972—4 Amaua:, 982-8.
of art pottera at 1
of brewers, Graham, 1514-26 1546 1559—60
of ca.rrm.ge builders—
advantages of, Hooper, 2189-91.

at Manchester, Reynolds, 722-32; Ges, 733

continental, effect of, Hooper, 92547,

in Franco, eﬂ‘ect of, Hooper, 2224-7.

of chemistg—

colourist, Haeffely, 13-27, 3641 ; Perkm, 223,

Gemn.n, Perkin, 151-2, 168—

.  effect of, on conl tar colour industries, Perkin, 151, 160.
of civil engineers—

Siemens, 1418-20.

advantages of, Ho, (f’f

at Cooper’s Hlll lege, Hoppa, 3859-62, 3872.

of decorators, Shipton, 3858,
of designers—

Haeffely, 67-77, 102-24 ; Curzon, 480-2 ; Rawle, 806-8, 816, 826—41
Sparkes, 1159-60, 1177-82, 12224 5 Mmﬂa, 1589-607, 1634—47
1653-6; Mott, 1853, 1889-94 Legros, 2067-72, 207980,
20914 Gmfton 2804 2823—4 Aiwh’ang, 3386—8, 3390
Bowler, 3390-2; Willma, 4137-40

at Lambeth 8, a/rkes 1146-52.

cabinet, &c., enn, 2138—44-, 2166-7.

continental, Mott, 1866-7.

English, Hacffely, 06 77 ; Mott, 1868-71.

French, Hueffely, 3 —5; Arnoux, 1030-4; Legros, 2055, 2077,
2080 ; Armstrong, 3389; thl/m.a 4101-6, 4108—12 4116—84

French and | English, compn.red Spafrkes, 1227-31.

French engineering, Cucco, 4263,

lnce, Rawle, 772-90 ; Morris, 1602-3.

textile, Mltclwll 2018—29 Grafton, 280!

of dmughtsmen, engineering, Geo, 6693 Reynoklo, 689-704 ; Chapman,
1956-60.
of dyers—

Graham, 1551 ; Mitchell, 2598-604,

at Yorkshire College, Baines, 537,

Scoteh and French, compared with Bradford, Mitchell, 2595-7.

of engineers—

Ges, 664; Foster, 1260-1, 1271-2; Siemens, 1409-87, 1443-9
Chapman, 192330, 1973-89 ; Kemwdy, 2049-51;  Shelley,
970713, 27513 Adams, 2714; D. Walker, 2719-28,

at Cooper (] Hlll Hopps, 385962, 3872,

French, Cha; pman, 1 1896—911 1919—20 C'ucco. 4-263.

French and p
1978-5.

higher class of, CM 1973-89.

of farmers, Grakam, 153
O o, S7-31 Ayrion, 12
orkin, 90 ; Siemens, 1439, 1450; Solly, 21
Huzley, 3049-51; Cucep, 4300-3. .~ Solly, Hdda;
American textile, Cooke, 7799,
carriage builders, Hooper, 2187-91.

Ses Laxzers,

, 1896-922,
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of foremen, &c. —continucd.

engineers, %dmm,ézsa-ss Shclley,12748 2751a ; Hopps, 3882-8,
ench, pman, 1906-11 ; Hopps, 3! 883.

lronworks, Bell, 249-51,"259. o
need of, Jowgtt, 7669.

of ironmasters—
Bell, 235, 260, 283-301, 303-14.
continenta.l, eﬁ‘echs of, Bell, 261-74,

of labourers, need of, Jow:tt, 7665-6, 7669.

of managers, &c.—
Bell, 304-14; Foster, 1259-67 ; Ayrtun, 1290 ; Siemcns, 1394437 ;

Cucco, 4305—6
effect of, on French textile industries, Mitchell, 2499,
engineers, D. Walker, 2719-28.
of calico print works, Haeffely, 11-31, Grafton, 2831,
continental, Hmﬂ'cby, 11-29,
of chemical worka Perkin, 177-218, 223.
of ironworks, Bell, 236-47, 260, 283-301, 303-14.
in Cloveland dlsmct, effects of, Bell, 23843,

of mmes, Peace, 1686—99

of masters—
Wedgwood, 994-6; Fam»r, 1259-67, 1311; Biemens, 1394-437;
Graham, 15 507-60.
at V'Ecole Centrale, Arnouz, 853-70,
ab Umvetszty Collcge, Foster, 1270.
carriage builders, Hooper, 2221-8, 2230-1.
colliery, Peace, 1735-43.
dyera, Graham, 1551.
engineers, dnderson, 1752-82 ; Kennedy, 2011-20, 2035-8 ; Shelley,
2707-13, 2715, 2751 ; Adams, 2714; D. Walker, 2719-28;
Hopps, 38’76—81 Cucco, 4307.
" at science colle, es, Andernon, 1753-6, 1759, 1811-3.
» at_ University College, Kennedy, 1993—2002 2004-5,
-5.

continental, Anderson, 1775-9.
s French, C‘hapman 1895-902.
need of, Shipton, 3858.
potters, Wedgwood, 920-37.
» French, drnoux, 853-75.
small pottery, Wedqwood 1046-7.
of metallorgists, Bell, 283-301.
of miners—
* at Wigan, Peace, 1673-719.
at Yorkshire College, Bama, 538-40.
importance of, Peace, 1713,
of mining engineers, Bell, 315-9.
of modellers, Wrigh, 2323-5, 2329—32, 2360.
of potters, scientific, Wedgwood, 1037—43.
of scientific men, Perkin, 171-6.
of viewers and underviewers in coal mines, Bell, 315-22.
of wood engravers—

at Lambeth Technical School, Sparkes, 1154-5.

attempted, nnder Science and Art Department, Donnelly, 2846,

of workmen—

Perkin, 218-21 ; Gee, 667-9 ; Foster, 1268-9, 1311; Ayrton, 1278-89,
129374, -1306-11, 1319-22, 1452°8, 1464-8; Hiemens, 1462—4,
1459-64, 1501—5 Mmm, 1585 Aﬂdﬂm, 1831 ; Solly,
2096-124a ; Hooper 2197-215; Shelley, 2746-7, 2750 ; Sh»pton
3858; Hi 3889—931 Cooks, 7800-1.

-dvnntages 22‘33—5 Donnelly, 2872,

st Sheflield Art Bc ), Mitehell-Withers, T720a,

boggs;nd shoemakers, Ewhardum 3787. 37924, 3799-811, 3822,

-50.
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of workmen—continued.
bogg ;In% h kers, need of, Richardson, 3788-92, 3800, 3822-6,
- brassworkers, Dry, 3944-64.
bricklayers, Bm’y 2363-9 ; Channon, 2377-89.
need of, Berry, 9363, 23755 Channon, 2377-89, 2404-5,
cabinet makers, Benn, 2130-6, 2166—’71 Paul, 2145-57.
carpenters and joiners, Staynes, 2414-27.
carriage builders, Hooper, 2187-90. .
” ”» advantages of, Hooper, 2187-90, 2218-20, 22326
” v See also TecENICAL SCHOOLS, St. MaBK’s,
colliers, Bell, 315; G. B, Walker, 7748-52.
,» -8t Firth College, Jones, 7692-7. - -
effect of contract system on, Shz ton, 3858.
eﬁ'ects of Ammar, 989 ; Cooke, l 13,
, 1935-6; d y 2289-301; Shelley, 2747,
27'50 Cucco, pr Ay
5" Amerwnn. Henderson, 2319.
» need of, Cucco, 4244, 4263.
value oi‘ Hmdersm, 2289-90.
engmvers for calico printers, Leake, 2758-70, 2782—4, 2801.
French, Arnouw, 879-93.
glassworkers, Barnes, 3968-70, 3977-4024 ; Haddleton, 4085.
”» foreign, Barnes, 403144, 4-049—53 40814,
. need of, Barnes, 3968, 3988-90.
importance of, Huwley, 3047.
importance of maintaining con‘inuity of work, Huzley, 3048.
influence of, on their general intelligence, Cucco, 4296-8.
in French and English art classes, compared, Armstrong, 3372-80;
Bowler, 3379,
in The Potteries, influences adverse to, Sparkes, 1242-3.
mvolsves taking them from thcu- work Donnelly, 3595; Jowitt,
7689

ironworkers, Bell, 248, 252-4.
need of, dyrton, 1281 Cm:co, 4300; Ools, 7720 Eadon 7747,
7o school in Umted States purely for, Cooke, 77!
opticians, Ayrton, 1
potters, Wedywood, 947—65 1068-71 ; Wright, 2335—9 Ses alao
Laxsgrs,
Sheffield, need of, Jowitt, 7657-87, 7689; Hunter, T717;
St henson, T718; Cole, 7720; Eadon, 7747 Bm’m‘ley, 7754
Gilmore, TT56-7.
should be kepb distinet from professional’ educnf.\on, &c., Cooke,
7767, 7777, 7781,
tailors, Umbach, 2429-31.
» foreign, Umbach, 243545, 2450.
» German, employed in England Umbiu'h 2456-60.
. hindered by gud\ce, Umbach,
textile, Mitchell, 2569-72, 2610-2.
tm-plnte M«llu 2283-6, 2307-16.
value of Sonth Kensmgton Museum in, Sparkes, 1233-5.
of young children, Wright, 2345, 2347.
ition of Science and Art Department with ect to
Pe3845-69 ; Bowlor, 3218.80, | respect to, Donnelly,
practical, beat given in workshops, Woodward, 4204,
practical knowledge, how to be obtained, G'es, 667-9.
present, delusive, Shipion, 3838.
pure science a3 p tion for, Gm 761—2 Fouter, 1359-61, 1
Biemens, 1359 ; Axn 2647-8, -5, St
science and art classes do not give sulﬁonent. Selly, 2115,
shounld be locally obtainable, Morrie, 1585,

-$
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sapport of, Reynolds, 721-32; Ayrion, 1308-10; Graham, 1530-7.
See also Locan CostmipurioNs. TecuNIcAl EDUCATION, ENCOUBRAGE-
MENT OF.
snpported by private persons, &e., approval of, Donnelly, 2868-70,
sy;t»em of, at University College adopted elsewhere, Kennedy,
000-2, v

technical art instruction in training colleges suggested, DBowler,
3333-5; Armstrong, 3335,
trades unions should promote, Solly, 2124a.
. undee_r3 Science and Art Department, attempted, Donnelly, 2846-8,
oo
under Sir W. Thomson, dyrion, 1291-2.
value of, Donnelly, 2865, 2868-79, 2872,
views of employers as to, Reynolds, 742-5.
views of Sheffield manufacturers as to, Jowit!, 7663, 7667-8.
views of workmen as to, Reynolds, 731-2; Qee, 733.
wl:;(;)o should provide, Donmelly, 2846-57, 2862-70; Hualey, 3000,

workshop training distinct from, Ayrton, 1293.

Bes also Ciry aNDp Guiips or Loxpon Insririre. Fmra Coriese.
Locar, Contrisurions, Scrence. Screxce Scroois. TECHNICAL
Scroors.

TecENICAL SCHOOLS :

Perkin, 194-202, 209-12; Bell, 283-301; Graham, 1537-9; Bolly,
2110-1, 2113-22; Benn, 2132-3; H , 2203-15; Oakeley, 3603 ;
Fitch, 37024 ; Shipton, 3858; Hopps, 3901, 3926-31.

advantages of, Eadon, 7747, 7800-1.

aid to—

by City Guilds. See Crry Anp Guirns or Loxpow Institvze, Crry
Livery CoMPaNIES. -
by Government, Mitchell, 2630.

aims of, Cooke, 7767, 7781.

American. See TecunicaL EpvcatioN 1§ Unrrep SraTes,

Bavarian Fortbildung schools, drmstrong, 3413-5; Bowler, 3416-7,
34

20.
. Biella, Cuceo, 4308-21.
Bradford, Mitchell, 251741, 2547-59, 2567-75, 2580-92, 2599-603,
2612, 2620, 2624.
bricklaying, Berry, 2363-74; Channon, 2377, 2383, 2388-9, 2409-13.
Canon Moseley’s, at Bristol, Fitck, 3760—4.
#=Chilons-sur-Marne, Hopps, 3883.
coach-building, Frencl%oopcr, 2194-6, 2222-8, 2269-70.
compulsory attendance of apprentices at, Solly, 2117.
contnental—
artizans sent to report on, Mitchell, 2559-66.
" ,, study at, Hooper, 2193,
English students at, Mitchell, 2542-6.
instruction in, Woodward, 4207-8.
should be distinct from professional schools, Cooke, 7781
suggestion to send English workmen, &c. to visit, Hooper,
197-202.
Covwper Street, Staynes, 2424-5. .
Crewe, Ch e 1903 ; Hend. , 22934,
drawing in, Shipton, 3858.
dyeing. See DyEING.
endowed, competition of, with King’s College, Adums, 2741-3,
engineering, Henderson, 2297-8, 2300; Cucco, 4277-86.
engineering, in United States, Mitchell, 2486, 2493,
evening, Paul, 2145.
See also TecH¥ICAL CLASSES.
for ealico printers, Grafion, 2831,
for carpenters, Staynes, 2419-27.
for engravers for calico printers, Leake, 27678, 2801.
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for master jage builders ded, Hooper, 2230-1.

for metallurgists, Bell, 283-301.

for tailors, contmenta.] Umbach, 243545,

for workmen, ndva.ntages of, Cooke 7800-1.

foreign, snggested exhibition of works of, Cunl:ﬁ'e-Owen, 2961—3

French, C , 1896-911,

grznts from Boience and Art Department to, for models, &e., Cunliffe.
hwen, 2

higher mmmg, roposed, Peace, 1735-7.

Lambeth, Ses Laupere Ant AND TECHNICAL SCHOOLS.

local and central control of, compared, Amauax, 8934,

machinery in, Ses MACKTNEBY

Mulhouss, Haeffely, 19-27,

need for, Mitchell, 2513—20 Fltrh 3776, S,?m, 3858 ; Hopps, 3930.
s in Brndford eompa.red w1th other orkshire bowns, Mitchell,

2608-9.

pottery—

for original research, Wedgwood, 991-3.
sed, at Sévres, Armmw, 1006-7.
pmch work in, Bell, 303-13; G’ee, 667.
proposal to convert Manchest ’ Institute into, Reynolds,
672-735; Gee, 761-2.
St. %&rk 's, Hooper, 2187-93, 2203, 2208-11, 2221, 2231-8, 2258-9,

School Board echolarships tenable at, Fitch, 3766-71, 8774-5.
Science and Art Department should enconrage, .S’thton, 3858.
Sheffield, proposed, Stephenson, T718-9a; Wm. Smith, T729-80%
Hobson, T731; Leader, 7732-3; Horton, T734; Doncaster, 7785-
Eadon, 7747 ; Ba/rmley 7753-5; Qilmore, T756-7.
shoemaking, Richardson, 3799, 38278
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_APPENDICLS,

Appendix A, APPENDIX A.

. . Exrracrs from Apprsss, handed in b
Professor ALex. B. W. KENNEDY. (See Evidence, psge 198.)

-

, . . .
Exrracrep from Introductory Lecture on the Prace of Coirees iv
ExcINgeRING TRAINING, delivered to the Facultics of Arts and Lawr
and of .Science at University College, October 5, 1875, by Professam
Alexander B, W. Kennedy, C.E. _

I suppose I need hardly commence here by arguing the necessity or
benefit to the engineex of something more than the training, merelyy of
practical experience of hig work, something in the nature of theoretica!
training, which alone can enable him to understand the facts of his
experience, or to connect them or draw inferences from them in a complete
or eatisfactory way. It is unfortunately troe, however, that some people
still deny this, and many others, while admitting ite truth, admit it only
as s form of words, and practicaily reduce the value of their admission @

thing by the limi they iut upon it in each particular case, as well
as by the eneer or smile with which they commonly receive the mention
of ““theory.” - It will be some assi to our to find out what

education is required, or is the best, if we go back a little and look at
what is really, whether expressed or omly understood, the foundation of
this position of badly disguised hostility to theoretical training. This i
take to be the fact that of the older engineers, admittedly great in theh
profession, scarcely any bad opportunities for obtaining such trainin
while in spite of this deficiency did splendid work. "In some notab
cases the knowledge that was not acquired while they were young wee
obtuined in manpbogl. But there are certainly many distinguishold
engineers, whoge names are almost household words to us, who neither ir
outh ner in manhood ever mastered, or even knew, the principles noder-
fying the work which they so succeesfully carried out. - ¥
. That this fact shonld he seriously used as an argument for a congervative:
adherence to the .syatem of t‘m'ming under which such men are not
ducated is a8 i hengib :

p a8 1t is true. In no other subject ok
profession does & man say, ‘*because I was imperfectly trained and yot
¥ have succeeded, therefere I will train my son imperfectly,” and yet is
engineering it is said by some,-and is practically acted upon by a fal

* greater number. Such people do not hesitate to refer to Smeatord
Brindley, Telford, and others as models, men who, without technical of
scientific training, did great work, and whose names every one received
with respect; or in snother field to Arkwright or Hargreaves, whosd
'mechanical genius has given to the country so mach of its present weal:,
and prosperity ; or agam to Stephenson and Fairlairn, who started
engine boys, and again, without technical education of sny kind, madd
their positions by talent, pluck, and unlimited capacity for work.
would have thonght the inference sufficiently obvious, if these men did s0
much nnder such disadvantageous ciremmstances, how mach more mighd
they not have done if they bad p d all the ad ges which aréd
within our reach just now. But no, the idea secms to be, these med
served geven ;eers’ apprenticeship (or whatever it may be), therefore th
ig-the best thing for every one to do who wishes to follow 1n their stepe.
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I think that if we look at the matter from the outside, without con-
sideration of what means are existing or mon-existing for imparting the
training, or what amount of training meu may or may not have hitherto
receives, we may pretty safely put down the Lines which the education
must take somewhat thos-—not attempting any very rigid classification:
firat, & general scientific groundwork, & knowledge of the principles of the
sciences upon which engi ing is based, ing of course with
mathematics in all its various branches, and including physics (in the most
%eneml sense of the word), chemistry,-and metallurgy, and geology.

'hen, secondly, a knowledger of. the way in which these sciences are

Yind

PP or apply th lves, to eng; ing work, the besring of the laws
of thermodynamics upon the theory of the-steam engine, of the laws of
mechanics upon the forms of structares, and so on. 'The theory of machines
would here come in, the theory of what we clunisily call the ** strength of
materials,” and in general the principles of the design and construction of
structares and machines. This part of the training, especially, should
establish the identity of “ theory ” and * practice,” 8o -often spoken of as
if they were antithetical, but between which no contradiction can exist,
except the superficial inconsistencies arising from the imperfeotion of the
one or the incorrectness of the other. Then lastly, before the training can
be considered complete, not only the knawledge' of these applications of
the pure kciences, but also some experience in the applications themselves
must be obtained. That is, the student must_hdve practice in the desiin
of actual machines and in the constructive and other processes of which he
hae already studied the principles. Only after this has been, in some way,
added to the other s.ns more theoretical part of his education ocan the
preliminary training, of which I have.spoken, be idered let
- - - LN » .
Firat as to the general scientific training. If it be once granted that
such training is advisable there can hardly be any question that the College
is the place in which it can best be obtained. ~Of course I use the word
“ Qollege ” in its most general sense, intending to include under it those
soience &chools of a high order which are colleges in everything but the
name. iIn general the al tive to the acquisition’ of this ecientifi
training at college systematically is obtaining it by home study, after
mrk hours, while the student is spending the day in the works or the
oe. "

P

» ., ¢ » »

The evening cl for technical subjects which are now, fortunately,
80 common, are very valuable in their own place, hut do not meet the case
under consideration. While they are most useful in supilementing
imperfect education and maoy often greatly helF home study, they cannot
form any substitute for & regular course of college training, both for the
reasons I have already given, and because the time of instruction in them
is nels:issnrily 80 limited as to render impossible mach beyond elementary
teaching.

» nt. -

A kpowledge of mathematics, for inst B essentiul, is indeed the
very first ial for the student of engi ing. Almost. all that he
afterwards learns will somehow or other be connected with it. * But a merd’
knowledge of mathematical processes, mere facility in workig eqnations
not onl{ is insufficient, but in some cases may be (Positively harmfal to
him. The questions upon which be will in his profession be called apon
to employ his mathematical knowledge are never abstract ones, are mosk
often questions in which there is great complexity arising from the con-
ditions under which actusl design or construction has to be carried on.
It occurs very frequently indeed that they are not questions involvin,
any very profound mathematical knowledge, but to the extent to whic]
they do aire that knowledge, they require it to be thorough and
aconrate. The solut; to such questi btained by an inappropriate,
application to them of mathematical pr or_expressi ave oftent
proved far less trustworthy than the purely empirical solutions of ihe so-
called ** pracn.cal * man, who is thus confirmed in his contempt for theory
and theorists in general, aud for mathematicians in particular,

LI » : - .,

il’_ﬁw. R R

Appendix A,
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In refe to the study of math ics as an ial part of at

PP

engineer’s troining, I have no hesitation in saying that a man’s knowledge
of mathematics ends exactly where bis ability to apply that knowledge
to his work problems ends; anything beyond this is useless so far as his
profession goes, and is even, as I have pointed out, liable to bave in
certain cases disastrous consequences.

* L * L] »

The question now is, can this knowledge of how to apply scientific
principles to engineering work be acquired in an office, or by private
study, or will it, too, be best obtained in college education?

* *

*
There is perhaps more plausibility in the notion that this part of the
training might be given in an engineer’s office, and 1 wonld by no meam
say that this was impossible in itself, It certainly is impossible, however,
in any engineer’s office as it is at present constituted ; for even if the head
of the office himself p the requisite knowledge, it does not follow
that he has the faculty of imparting it to others, and in any caee his
time is far too muach occupied to allow him to do more than give a little
help now and then, or a few words of suggestion, to the ils under his
care. He is generally a busy man, with more work on Ins hands than he
knows well how to get through, and even were he anxious and able
to give instraction to his enbordi his more i diate duties wounld
render it impossible that he should do so. We find ourselves reduced
then to the alternative that this knowledge of the application of science to
professional work must either be obtained systematically at college or
‘“picked up” piecemeal, and with no sort of completeness during
apprenticeship and in after fyeam
A considersble portion of it may be given, I believe, most usefully in
the form of lectures and ordinary class instruction. The principles of
deeiﬁn for instance conld be treated in detail in this way: the functions
of all the more important members of machines or structares and tl:e

methods of determining their forms and arrang counld be expl
and the way in which their di ions are calcnlated h ical
or mechanical assumptions made in the calculations conld be made clear,
their influence uﬂon the result, the :1 of such itions mot
being fulfilled, the extent to which the results obtained could be con-
sidered accurate, and so forth. In the same way much could be taught
a8 to the art of construction, and the nature and characteristics of the
materials with which the engineer bas to work.
* * »

L d -

T shonld not omit to mention here the study of Drawing which should
be carried on really throughout the whole course of training. It is
impossible for an engi to be too ready or too accurate in the use of
his pencil. Im the earlier part of his college oourse geometrical drawing
will aid him wonderfally with his mathematical studies, while later on it
becomes the language in which he expresses his mechanical ideas. At
the same time graphical, that is, geometrical, methods of computation
are all important to him in the solution both of statical and kinetical
problems. These graphical methods afford to him, in an immense
number of cases, easily obtained soluti which p s degree of
accuracy even in excess of his requirements.

-* L d *

.
I may be here met with the very reasomable objection, if made from
knowledge and not from ignorance, that men cannot be tanght the
nature of the materials with which they have to deal without handling
them, that they cannot gain any familiarity with either the theory or the
design of the steam engine withont seeing it at work, and so on for ail
the other subjects I have mentioned. This I most freely admit, but not
go the deduction by which it is fretiuently followed, that therefore the
workshop and the office, not the college, are the places for the studies
about whick Iam speaking. I shall come very shortly to the mention of
what appears to me to be the true fanction of the office and wn-rka[nor in
training the stadent. Both are essential to him, bat neitber I think st
this stage, nor exactly for this purpose.
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Let us take the special cases which I mentioned, they will illustrate my
meaning as well as any others. Familiarity with the theory and design
of the steam engine t be obtained without handling the machine
itself. I grant at once that it is scarcely possible to imagine & man,
however many lectares he had attended, or gowever many books he had
read, designing a satisfactory engine without ever having seen one. But
“handling” is a vague expression which may mean half & dozen things
or nothing. ‘It is not difficult to sketch out the sort of * handling”
which wounld be of the most real use to the student. Jtwould presuppose
in the firet place what is kmown a8 an* experimental ” boiler and engine,
i.e, machines specially arranged for ‘being experimented mupon. With
these the students would carry on syst i of experiment
meaguring in the former, for inst: the q ity of water evap d
per unit of weight of various fuels, under various conditions as to the
extent -and arrangement of the grate, with wvarious arrangements for
admission of air and different pressures of steam; finding also the

g y of air d, the stitoti and temperature of the
escaping gases, snd so on. In the engine would be measured the quantity
of steam d d during admission into the cylinder, the quantity
liquefied during ex ion, the ity liquefied in the jacket, and the

relative economy of steam janke}ti.ng with different ratios of expansion,
the losses by radiation, the proportion between the useful and the total
indicated horee-power, and 80 on. I conceive that somre such course of
work aa this is the sort of *‘ bandling " of the machines spoken of which
would be of thé most importance to the young engineer. It would indeed
be of such great importance to him that I think it must be considered to
form an essentinl part of any really complete system of training. Then
88 to the * handling ** of the materials themselves, the iron and steel and
so forth, with a view to the thorough grasping of the nature and charac-
teristics of each. This wonld surely require that the students should
themselves make, or at least take part in, systematic experiments upon
the strength and elasticity of the materials in question, used in various
forms and subjected to various stresses. This certainly seems the most
natural way in which the required familiarity with the physical properties
of the materials can be obtained, indeed the only way in which it can be
obtained thoronghly. .

‘We are now in a position to look at the question of where this portion
of the hra.inini should take place. I think we must.conclude that it cannot
be given in the factory. One or two menufacturers have certainly gone
so far as to spend much money and time upon the construction of experi-
ments with such machines as I have described. Such action on_their
part deserves tho most hearty recognition. Cue is glad, too, to feel sure
that even financially they will be greatly the gainers by this judicious

enditure of time and money. But even in these exceptional cases,
only a part of the apparatus required is provided, and even this cannot be
used sye ically for ed ional purposes, but only for such courses of
experiments as its owners find necessary for their own information. I
see no reason, on the other hand, why any separate institution should be
formed for the purpose of giving this kind of instraction, and conclude
simply that it, too, should form & part of the regular college training of
an engineer.

» » » » -

What is really required appears to me to be a kind of engineerin,
laboratory, if I may use the expression, attached to the college, ani
supplied with the requisit: hinery and app: It would be
essentially a laboratory for the carrying on of experiments in engineering
and mechsnical physics; and I do not think it would be possible—if
possible, certainly not wise—to make a disti: T ion b it and
the ordinary physical laboratory, for although there are many series of
experiments which would be peculiar to each, there ave still many which
must necessarily be comwmon to both.

. - - - .

At the same time such a laboratory attached to a college would not

only be of volue for the sake of teaching, but also to fully as great an

BR 3
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extent for the sake of original research and experiment. There is ample
room for this; attempts farther to develope scientific engineering are
continually hampered by the want of more extensive or more accurate
experiments, We have in far too many matters nothiug to rely upon but
the imperfect or imperfectly reported resuits of antiquated experiments,
while our most trustworthy experiments have in very many cases mnot
been undertaken as part of a scientific investigation but for some much
more limited object, and are thus frequently insufficiont for the formation
of gencral conclusions. Thus, in almost every direction it would be
possible to carry out courses of experiments with'the accuracy and com-
pl of scientific investigation which should give resnlts of almost
incalculable value to the practical constructive engineer. And I may add
that while euch experimenta seem to me to be daily becoming more
necessary, I see very little hope of their ever being ca.rrieq ont—in this
eountry that ie to say—nnless our colleges and la take the
matter up in some such way as I have indicated. Theé expense is here, as
in many cther cases, the principal difficulty, for the cost of the necessary
appafatus, although by no means enormous, wonld be considerable, while

e fees must be kept moderate if the laboratory is to be really useful.
Although, however, it might not * pay,” in the commercial sense of the
word, directly, yet the increased efficiency of the engineers whom it
wonld take part in training would, even as a matter of £ s, d., return to
the country an enormous profit npon the few thousand poands laid out.
I can only hope that it may not be long before the importance of this kind
of training is recognised in a sufficiently practical way to allow it t> be
set in operation.

L3 . . L -
‘ But at the same time it does not appear to mo that this can ever take
the place of work at design in an engineer’s office. In the ome case a few

_hours a week, in the midst of other ezgrossing .work, are spent upon

designs for-which the data are farnished by the Professor. These are
chosen fronr an educational peint of view, to familiarise the student with
certain problems or certain constructions, they are worked at under the

. eye and with the belp of a teacher. The student’s errors are pointed out:
".and to a.certain extent rectified, but nothing results either from the errors,

.ot excellences of ithe design, except in regard to what they have been the;

. meuns of teaching the student. In the office the conditions are entirely

different. There the whole time of the il or apprentice is spent u
‘his work, while the design at which ke v‘:z;-)ks is fmomething which m
actually to be constructed. The design is no longer made to instract the
desigmer (another reason for his being instructed beforeband in the prin-
ciples of design), but for its own sake. Mistakes, therefore, or defects
are not tolerated, bat corrected to the eatisfaction of the chief of the offico
before the drawing is zllowed t> pass, The design in fact is made under
a sense of responsibility which cannot exist where its actual construction!
‘has not to be looked forward to. - At the same time the conditions which
govern the nature of the design are the complex ones of actual practice,
and are not simplified as they must be for educational purposes. The
same things apply even more strongly to experience in construction; but
here I may say that I think the object of an apprentice entering s,
workshop 1s sometimes misunderstood. It is not that he may learn to he !
a good workman, although of course it will be so far to his advantage if
he does bacome a good workman, but that be may see how tools are
handled, what can and what canmnot be done with t , what is difficult
and expensive, what is ensy and coets little. He requires to see, 0o,
how the different members of 8 machine are put together, the translation {
into material reality of the mental building np of a design with which he ;
is slready more or less familiar. It seems almost self-evident that t_he‘
place most suitable for gaining this experience will be s place in which ;
there are numerons mechanics at work, and where full-sized machi-:
nery of various ki is in process of constraction, in other words, in thef
works of an engineer. I do mot think either of these conditions can be!
attained in the workshop of a college or techmical school. Buch & work-
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shop can only do imperfectly what will have afterwards to be properly
"done in the factory, while the work in it will occupy time which might be
more usefully employed in the legitimate work of the college in such a

a8 I{mve d ed to point out,” Hand-work falls within the
function of college instruction only so far as it occurs in the experiments
or investigations.or model constructions of the laboratory of engineering
physica whic.}; 1 have end'eevom-ed to.describe.

< .

APPENDIX B.

SraTesENT prepared by Mr, JoEN CEANNON,
(See Evidence, page 236.)

IN compliance with your reguestI send a statement explaining, from
my point of view, where the science syllabus in building construction, or
what is taught in connection with i, fails to give, or shew that application
of science, which is absolutely necessary to enable bricklayers and brick-
cutters to become ekilled and efficient workmen. .

Firstly. In my accompanying disgrams I have shewn what is teught in

8 class, and pared this hing with what we, as practical
men, should feach in connection with the eame problem, I think it will be
ensily seen that brick-bond, es ded by the Science and Art

Department, is decidedly very fanlty; that being 8o in simple bond, points
strongly to the fact, that the more difficult the work the greater will be
the mistakes. But we do not complain so much of what i3 misleading as
we do that what is most y is entirely omitted

Yet when we come to consider that many others, such as carpenters
and masons, study under this syllabus, some of whom will no doubt hold
prominent positions.as general foremen, clerks of works, &o., it seems to
me of the utmost importance that they should be able to obtain the best
possible instraction in each particular brench of the bailding trade.

Now, 1 venture to state that although I have taken certificates in the
advanced stage in building construction, I learnt nothing that was
practically of use to me (8.6.), nothing that would make me a better work-
man in any sense. But in this remark I confine myself strictly to the
brickwork part of the syllabus.

Secondly. It seems to me we require a syllabus treating largely of the-
application of science to our material; then a general syllabus of the
various building trades combined would be suitabie for those desi of’

btaining higher positi At present we are being taught the con-
struction of roofs and the various breaking weights, &c. before we have.
mastered that part of the subject by which we gain a livelihood.

Thirdly. I do not intend to convey the idea that it is practical knowledge
only that I advocate. I coutend that onr theoretical knowledge canuot
be too great, provided we first have sufficient practical instruction to be
able to apply theory.

But how giﬂicult. to find a?hyone thoroughly well up in both, therefore
practical men, who have a sufficient knowledge of theory to enable them
to attempt and work out the suggestions of thoroughly theoretical men,
must L beli lly b the best of any hanical
work.

In sopport of my statexaent that brick-bonding, ss taught under the
Science and Art Department, is faulty, I beg to draw your attention to a
portfolio of drawings, published by Mr. W. Busbridge (a prominent
soience teacher) ; the drawings in questjon are approved and ded
by the Science and Art Department and by their professional examiners.

Plate XIIL in the afore.named portfolio shews two consecutive courses
of brickwork (old English bond}) in a 134" or 1} brick wall. )

JAppendix A,

Appendix B.
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Figure I attached to these remarks shews the principle adopted o

ded by the Sci Department. It will be easily seen that ¢

wall built on the principle shewn in Figure I. would only be bonded or

the face, and internally would contain & succeseion of vertical joints
which would not be bonded in any single instance.

Figure IL shews perfect bond.

Then again, if we refer to the same portfolio, Plate XILL., we also find ¢
2% brick wall on the same principle. The error in this case is more
gerious, the internal joint being longer.

Also Plate XIII. and Plate .» brick piers in (Flemish bond), the
principles here adopted are against all rules of brick-bgnd, strength, o1

uty.

I also find in Colline’ Elementary Sciénco Beries, in the ‘‘ Practical
Guide to Bricklaying,” by Scott Burn, mistakes almost similar to those
before mentioned.

Again, in a portfolio of Science Examination Series, Answers to Questions
set at the Government Examination, Elementary Stage, by Mr. T. Kerk-
shaw (Queen’s medalist, &c.) Elementary, 1872 (Subject IIL.), that the
answer to question shews plans of two consecutive courses of brickwork
in a three-brick wall; this is entirely wrong; and in the same paper,
question V., shewing elevation of a segmental arch, bond again wrong,
besides & large waste in material.

Figure IIL in my disgrams shews elevation of a camber arch and the
manner it which the joints are obtained, as taught in & science clasa,
This question was set in the elementary examination (May 1874), and the
answers I have seen are the same as I have shewn in Figure 1fI. I will
endeavour to describe bow a student would be tanght to do this problem.

Figure III. Let the line AB represent the opening. Bisect the .line AB
with the line CE, then with A as a centre describe an arc cutting the line
CE in the point C; this will be the centre to which all joints must radiate.
This centre is used because (practically) it would be impossible to find and
use the centre of so large a circle, the arch only having a camber of 4y to
every foot in width of opening, which is given to prevent its having a
sagging appearance; the object being to obtain aline which appears level.
The distance from Ir to E being equal to the height of arch, draw & line
FG parallel to the dotted line AB meeting AC and BC extended ; the lines
AT and BGare called the skewbacks. Divide the line FG into 8 number of
equal parts, each part not to exceed the size the bricks will make when
cot, and take care the centre brick comes directly in the centre of the
opening, then draw lines to point C; these will represent the various
courses of brickwork ; fill in the bond, and be careful to have a stretcher
for the soffit key-brick.

This is the fall detail of what wonld be taught in a science claes.

Now I shall endeavour to shew that, besides omissions, a great portion
of this instruction is practically wrong.

If the line FG is divided, ag described in Figure IIL, each course of
brickwork would be different in size, which would be as ridiculous as
to have a brick wall with each course of different thickness. Besides, in
cutting the arch you would require a8 many templates as there are courses,
and it would never be fit to look at. Again, the student has nothing to
shew him how to obtain the lﬁxgﬂm of each course (practically) with the
bevels of each brick, and no information as to the application of these
bevels to the material.

Figure IV. The method of obtaining the cutline of the arch is the same
a8 in Figure I11., unless the ekewback has to be set to a given angle.
Bat mark the hod of obtaining the of brickwork. This arch

is only an approxi 1 eurve, therefore we must obiain aa
approximate template. ﬂi! i8_done by marking half the thickness of a
brick on each side of the point E; from pointe obtained draw lines to C;
cut these lines at points sufficiently distant from E and D to allow for the
longest course BG; this being done yon have the dimensions of an
approximate template, bui it has yet to be seen if it will answer the

le%mred purpose.
igure V. shews template.
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Place the template on the drawing (Fig. IV.), covering the dimensions
of the template ; then mark perpendicularly on template that portion of the
line AB covered by the template itself ; this is called the traversing mark,
and must not be made a permanent mark (mark shewn by dotted line in
Fig.V.); then place two straight edges, pg, rs, on each side of the template,
taking care to have the traversing mark directly over AB ; then remove pg,
take away the template, placing pg tightly against s, remove 3, placing
the template again against pq, keeping the traversing mark on line AB,
continue this until the point B is reached, or the same result could be
more easily obtained by traversing with two equal templates ; should the
template come, directly on line BC well and good, if not it must be
reduced, or made lavger, as the case may be; this can be done by shifting
the traversing mark up or down (and it will be advisable to meet any
emergency to make the template quite 6 inches longer than the longest
conrse),

Then by again traversing the template over the drawing you can mark
on the courses of brickwork. It will be noticed that by squaring lines from
corresponding points in each course, the distance will be the same
(i.6.) squsred%rom the bed of the bricks, which would be the case in any
brick arch eut in accordance with the rales of geometry. The result
obtained in Fig. II1. would be gnite the opposite.

Although my drawing may not be correct, it will be easily seen that
the principle must be accurate.

Now we have a template that will exactly fill the given arch, but as yet
we have made no ailowance for the joints ; this is obtained by placing the
template on one course with the straight edges on each side of it (traversin,
mark as before), then shift- the template up, keeping it tightly prease
against one straight edge ; then the distance between the other straight
egge and template must be the joint (which, for setting in putty, should be
lese than one-sixteenth of an inch); the traversing mark will no longer be
required ; place & line perpendioular with AB. Now the template is in its
new position, and this is called the cutting mark, to which each course
in the arch must be cut.

The next thing is to obtain the bevels and lengths of each course, and to
transfer them to the template.

The best way is to take the camberslip, which, in practice, is used to
draw the arch (this is & piece of wood cut to the same sweep as the line
AB); place this over the line with a block of wood under each end, so as
to allow the template to move freely between the camberslip and setting
out board ; then shift the template to each course (keeping cutting mark on
the line), and mark on template the soffit of each brick, also the lengths
of each course, numbering the marks commencing from the skewbacks;
these bevels can then be placed on another piece of wood for convenience.
The bevels and lengths of each course should be shewn on template,

Fig. V.

%ig. VL shews moulds equal to the dicalar heights of the
stretchers, headers, and closers. But it will be seen that aithough euch
brick is the same sise taken on the square of soffit, shewn by dotted lines
o, f. g, yet, being in different positions, each brick contains more or less
material, and if the key stretcher is 9 inches long, the others will be
longer than an ordinary brick; then, unless we ve specially made
bricks, we must adopt the general but very objectionable practice of
gmplo)éing \;hm. is known as a block joint. This should never be allowed
in work.

| these things could be explained and executed in practice in lesa
time than it takes to write the description, which shows how vaiuable is
the workshop with lds and dels, &o. Besides this the student
shonld learn the process of applying these lines and templates to the
material with the least possible waste.

The following q A are speci of what I ider should be
required of a bricklayer in the advanced stage : —

(1) Give 8 good explanation of the method yon would adopt in cutting
bricks for a circalar building (plain work) ; also explain what is necessary

Appendix B.
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to cut a ganged circular cornice in moulded brickwork. Give thorough
explanation of moulds snd bevels required ; slso their application.

(Plan and sections of ice to pany question.)

(2.) Supposing you had & window opening in a circular building, with
camber arch over, how would you obtain bevels, moulds, &c. for same ?
Givo explanations, with drawing.

(3.) It is required to cut & monlded dentil conrse in brickwork (plan and
elevation given). 8hew by diagrams what monlds, &c. you would require,
making them anawer for both straight and circular .wori. .

These are a few out of an unlimited number of questions, embracin,
that which the science syllabus leaves out, and I am sure every one wi
see how necessary it is for a bricklayer to be acquainted with such matters ;
yet we do not find one per cent. in the trade capable of doing work of this
description.

My endeavour has been to shew in the preceding diagrams that it would
be impossible for a bricklayer to learn how to apply the lines of & camber
arch to actual work if tanght under the present science syllabus,

I should also mention how mnch more easy it is to learn from models,
which should, in my opinion, be used to a much greater extent in every
branch of building construction as well as in solid geometry.

The problems I have criticised are only a few of the many left open to
me, T havo chosen them because I have those questions before me, as
answered by the afor tioned sci teach And more_especially
the camber arch, becanse it is a problem which eannot be wor! out in
practice, with strict adherence to the rales of geometry.

I do not for a moment suppose that these gentlemen whose works I have
been criticising are in any way i I a8 Beil teachers, but this I
do say, they cannot teach how science is applied to a trade unless they have
a thorongh practical knowledge of the trade in question; and I believe,
before technical education becomes of great advantage to employers and
artizans of this country, greater practical experience must be introduced,
which will tend to make the application of science more simple.

APPENDIX C.

Mgzuoranpoy handed in by Sir P, CunLirre-Owey.  (See page 297.)

MeuMorANDUM on the Tecanicar Apvaxtaaes afforded by the Circulation
of Omsecrs of Ivpusteiar and Decorative ArT from the Sovra
KexsingroN Mosevx.

1. From the nutset in 1855 the stndents of the schools were nrged and
encouraged 1o sketch and otherwise stndy the examples pl: before
them by means of the per 1lecti pecislly those obj
which bore apon their own pursuits.

At Birmingham on the first ion & iderabl ber of drawings
of the metal work were made, and some of them, drawn on stone and
printed in lithography, were published for the use of manufacturers.

2. On the revision of the system of circulation in 1863 when it was
decided to make up collections direct from the museum, it became s
special point always to select as far as possible objects bearing on the
loc;: industries of the town or district to which the collection was about
$0 be sent.

3. Of course, as the ry b derstood and extended, a larger
use was made of the opportunities afforded, and a8 an examplo the result
of the last contribution to the Manchester School of Art may be quoted.

The Manchester Society of Architects offered a prise for the best series
of sketches of the obj bihitod

Four studente competed, and the prize was awarded to a youth of 20 for
a series of 23 sketches. .
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At Glasgow the Lord Provost promoted & subscription, for the purpose
of offering prizes to the amount of 50L to'the students of the School of
Art for thsq)est, studies of the objects of industrial art in the collection
sent from the Museum.

KG. The arrangements for drawing snd studyi % the collections at South
W

gton, on students days especially, have always been with a view to
give the greatest facility to all engaged in designing for or carrying out
works of industrial art or decoration.

Sketching from objects the property of the nation is practically without
restraint, but objects on loan can only be sketched with the written
permission of the owner.

For making fiiished studies and drawings of objects, s form of per-
mission is issued, npon the requisition of the student, on which he states
the registered number and title of the object or objects he wishes for
permission to draw. N

This is issued, available for 30 days, and can be renewed for & further
time if desirable. The metal work, poitery, and porcelain, farniture,
wood ocarvings, textile fabrios to a great extent, Japanese and Persian
objects generally have been made largely available during the last 8 or
10 years. . N

The following table will show the mse made of the objects in the
Museum, independent of the sketching, during the lest 3 years»

- = =
" No. of ° No. of
Year. Applications.|  Objects.

1880 49 278

1881 94 200

1882 638 234

Total - - 200 709

Of course the regnlar students of the training schools have free access
to all objects the property of the Museum, if anthorised by ticket from the

eed master.

5. Manufacturers, designers, artizans, and others desirous to closely
examine into the technique of any object are permitted to do so with
proper precantions for the eafety of the examples.

In the matter of woven textiles this has been of great advantage to many
persons,

6. It is a rule throughout the Museam for the officers in charge of the
various collections to give any infi tion they r on technical
processes, design, &c., to all legitimate enquirers.

As s matter of coarse, the greab amount of work imposed on these
officers, who have to superintend the arrangement of the various collections
sent out, and the short time they can remsin in auny one place, prevents
their making their knowledge available to any marked extent; but they
invnriabl{ make the best of theilr octﬁportunities to point out any speciab
bj ot i a8 bearing on industri

)
Nuussk of Towns to which the first and second Cmcuzariveé CoLLEcTIONS.
. were sent from 1855 to 18¢3, inclusive.
No. of Towne. No. of Visitors. Total Receipts.

— . — —_
41 735,856 £19,074 125, 9d.
Torar Nusesg of EXBIniTIoNs to which contributions have been lent fromr
64 to 1881.
Total No. of Exhibitions - - - - 243
‘Total No. of Visitors - - - 6,446,800
Total Receipts . - - £183,202 4e, 0d.

Total Surplus - . - £27,923 5s. 102

Appendix €.



634 ROYAL COMMISSION ON TECHNICAL INSTRUGTION :

Appendix C. Torar Nuumeer of ExaisiTions to which contributions have been lent from

— 1855 to 1881,
Total No. of Exbibitions . - - 284
Total No. of Visitors - - - - 7,182,656
Total Receipts = - - - £202,276 16s. 9d.
Total Surplus - - « £27,923 5. 10d.

Numser of Locar Museuns to which contributions on DerosiT Loax have
been lent for one year and then changed.

No. of Towns - . - - 12
No. of objects lent - - - - 12,036
No. of Paintings, dra.wmgs, &e. - - 10,901
Total No. of Visitors - - - 4,310,209

Nowusee of Towns to which Coxrripurions have been sent during the

last ﬁve years.
Total No. of Towns - - . 85
Total No. of objects - - - - 12,194
Total No. of paintings - . - 9,243
Total No. of visitors - - - 1,098,241
Total receipts . - - £28 914 4s. 5d.
Total surplus - - - - £a,542 1s. 114

Eight towns have erected permanent buildings.
Appendix D. APPENDIX D.
Examination Papers handed in by Mr. Suarpe. (See page 384.)

_ MALE CANDIDATES—FIRST YEAR.
Barrisa Hisrory.®
Candidates are not to answer more than eight questions.

1. Give a brief account of the Government of Britain by the Romans
during the 3rd cenmri

2. State generally the portions of Great Britain inciuded in the several
Saxon kingdoms, .

Give the origin of the names Strathclyde, Nor bria, Kent, and
Yorkshire.

3. Give some accoun:i of the condition and manners of the Saxon
peasantry under the Norman dynasty, and of the gradual change in their
condition during the 12th and 13:11 centuries.

4. Relate the circumstances which gave rise to the enactment of the

ions of Cl don, and recite their chief provisicns.

5. Illustrate the truth of the following statement :—* Of six successive
Scottish princes, from Robert I1L. to Jamea VL., not one died a nataral
death, the minorities were long and frequent.”

Candidates passing ﬁmm&thmehnhﬁmmM
mbjech.u..hngmne- or sciences, in the second year.
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8. Give, as faras you can, the names that have been assigned to various
styles of Govhic architecture, and name some public buildings, with which
you are acquainted, a8 examples of each.

7. Give a short account of the conquest of Wales by Edward I.

What lg:hmgcis did he introduce into the judicial administration of the
country

8. In what respects did the titution of the Scottish and English
Parliaments differ in the 14th century? When and by whom were
burgesses introduced into-each. of them P

9. Name some of the moss distinguished English who flourished in
the 14th and 15th centuries.

. Write a brief life of one of the statesmen or poets you have named.

10. Show that the English constitution was steadily developed under
the rule of the House of Lancaster.

11. Give some account of the causes which led to the fall of Wolsey,
and relate the circamstances of his death.

12, Describe briefly the state: of affairs in Scotland, from the death of
James V. to the return of Queen Mary to Sootland.

13. What policy did Elizabeth pursue towards the Scottish nation P

‘Write a brief 1ife of the Regent Murray.

14. Give some account of the Long Parliament. .

Name some of the leaders of both parties, and write a brief life of
Hampden.

15. Enumerate the chief events of the Protectorate of Cromwell, and
sum up his charvacter briefly. ’

16. Write & short acoount of the Revolution of 1688, and explain briefly
the great change that the British Constitution then underwent.

17. Name the chief statesmen of the reign of George IL., and write a
brief life of the Earl of Chatham.

18. Describe briefly the campaign of Waterloo. Draw & plan of that
battlo field.

GEOGRAPHY.

Ceandidates must draw one of the maps in Question I., and must not
answer more than eight other questions.

1. Draw a map of—
(a) Austria.
Or, () The Mediterranean Sea.
Or, (¢) South America.

IN.B.—The map should be drawn on a ecale sufficient to occupy all the
blank space available. If the candidate put in and correctly
number the lines of latitnde and longitude it will add to the value
of the exercise.

Places must not be indicated by lettera or figures, referring to a list of
names at the side, but the names themselves must be inserted tn the

2. Expfzin tho terms ecliptic and great circle; point out the advantages
and disadvantages of great qxrcle sailing ; and state briefly some of the
methods of determining s ship’s latitude and longitude ab sea.

3. Explain the formation of glaciers; mention some of the remarkable

laciers of the world, and state some of the evidences of a glacial period
ving existed in Great Britain.

4. (give a full desoription of one of the chief mountain ranges or gron
in Great Britain; and compare the charncters of the Southdown H.\IE
the Grampians, the Yorkshire Wolds and the Cornish Heights, i

5. Describe the Black Ses, naming the rivers that flow into it, and the
phaoe% of hxit:nml interest on its stl_mx-es:.M :

. Describe a cobsting voy: rom Marseilles to Venice, namin
mountbs of rivers that are passed and the chief ins that are si & ﬂxm

Appendix. D,
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7. Name the six great powers of Europe, sfute the chief natural sonrces
of wenlth of each of them, and compare them ronghly in respect of
pog‘l;lation and area.

hat material interest has each of these powers in the Eastern
question ?

8. Give briefly the chief historical or other associations connected with
siz of the following places, Shrewsbury, Plymouth, Deal, Perth, Glasgow,
Londonderry, Athlone, Roxburgh, Derby, Winchester, and Cork.

9. Describe in words the course of the Ganges.

Give some of the. histori jati ted with Delhi and
Cawnpore.

10. Describe one of the colonies of Australia. Name its chief animsal
and vegetable productions, and give some account of its climate as
compared with that of England.

Show how you would prove fo children that its winter corresponds to
the En, glish summer.

11, Give some account of Equatorial Africa.

Name some of the chief African explorers of the present centnry; and
state briefly the parte of Africa through which they travelled.

12, Enumerate the chief West Indian islands. 3

Give a brief account of the voyage of Columbus, and of the island on
which he landed.

13. Name the chief seaports of the United States, with the State to
which each belongs, and the nations by which those states were originally
colonized.

14. Describo the Empire of Brazil.

In what parts of America are slaves still employed ?

Give a brief account of the condition of the British West Indian Islands
after the liberation of the slaves.

15. Enumerate the chief groups of islands of the Pacific ocean,

Describe the scene and the circumstances of the death of Captain Cook.




APPENDIX E.—Time Table handed in by the Rev. T. W. SHarpk. (See>pag_e 387.)

TIME TABLE.
Tima. Monday. Tuesday. ‘Wedneaday. Thursdny. Friday. Baturday.
assi . Reading. Mr, Searla. | 1. Ruelid. Vice-Prin. 1. Grammar. Vies-Prin. | 1. Euclid. Vice-Prin. Alzebra. Vice-Prin. 1. Prench. Mr, Bright.
Mbo m:. Vicz-Prin. |8 Method. Mr. Coombes. | 2. Prench. Mr. Bright. | 2. Hist.& Goog. Mr.Searle.] Private Study. 2. Buclid, Vice-Prin.
7.45 to b, PRAYERS AND BREAKFAST.
oto10 Private Study. Private Btudy. Physiography, Mr. Searle. Private Study. Physiography. Mr. Bright.| Dnll,
0ton] L 4 Mr.Bright Acoustics, VieoPrin. | Electricity. Mr. Bright. | Acousties {VigeFrin or 2. Montal  Arithmstic. | gleotricity. Mr. Searle.
2, Privato Btudy, Botany. Mr. Bright. Private Study. Private Study. 2. Private Study, Botany. Mr. Bright.
11$012] L O)d Test. Prinei] 3 . 1. Latin, Mr. Searle. 1. French. Mr. Bright. | 1. Prayer Book. Principal)
£ Histoy s nndszmhy. %} Atgebra. Vice-Prin. | g Prayer Book. Principal. ¥ oot T Brctomy. | £ Rigvora Voot
T, i . N
Riol Crosar.  Vice-Prineipal. | L Prench. Mr. Bright, | 1. New Test. Principal V.-Prin, Mr. Searlo.]
2. Eputlo. Principal. 2. Bacon. Principal, 2. Buclid. Vice-Prin. 2. Shn.ketpelre. Prin, ?. Acts. Principal.
104 DINNER AND RECREATION. '
4tob Modtel Leuon. 1. History. Mr. Searle. 1. Private Study. 1. Latin, Mr. Searle,
340 4.30, 8, Private Study. 2. Mensuration, V.-Prin. | 2, French. Mr. Bright.
Half Holiday. Half Holiday.
5t06 ] L. Music. Mr. Sear! 1. Method. Mr.Coombes. 1. Owmsar, Vice-Prin. L. Arithmetic. Mr. anhb.
2. Prench. Mr Bright. 4. Music, Mr. Bearlo. 2. Private Study. 2. Music. Mr. Searle.
8 to 7.18| TEA.
7.15 to 1. Compositis
0.20 PRIVATE STUDY. 2. M\u&. ey ‘Bearle,

g xpueddy

SEAIANHIIY
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APPENDIX F.—Handed in by the Rev. T. W. Suarer, (See page 387.)

TavvLaTED Risurts of ExAMINATION.—Cunistias 1881, MaLk Stupents of the Finst YEAR.
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APPENDIX F.—(continued.)

Tasoratep Resurrs of Exasinarion.—CrRisrmas 1881

Mars STUDENTS of the SECOND YEAB.
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APPENDIX G.

CIRCULAR TO MANUFACTURERS.

4+ .
Crassrerep List or Repiies,

Name.

Iron-work, ]z
tson and Co., Airedale Foundry, Leeds - -
: 2 JIno. Dugdale and Sons, Soho Foundry, Blackburn -
3. Hy. Pocley and Son, Alblon Foundry, Liverpool
4. Fo;, He:d and ‘Co,, Newport Rollmg Mllls, Mlddles-
rong
5. Easton and Andenon, Enth Iron Worka Kent
6. E., K., and F. Turner, St. Peter’s Iron Works, Ipswwh -
7. Robey and Co., Engineers, Lincoln -
8. Peyton and Peybon, Bordesle Warks, ermmgham -
‘9, Armstrong, Mitchell and , Elswick Works, New-
castle-on-Tyne -
10. Sharp, Stewart and Co., Aﬂu Works Manchester -
11. Sharp, Stewart and Co., Manchester (2nd letter) -
12. Hayward, Tyler and Co., 84, Whitecross Street, E.C. -
13. Wm. Tonks and Sons, Moseley Street, Birmingham -
14. Molrewood and Co Lion Ga vanizing Works, anmg-
hem " - - -

Mining. .
15. Wigau Coal sod Iron Co., Wigan - . .

Chemicals.
16. Chas. Tennant and Co., St. Rollox, Glasgow ~
17. Newcastle Chemical Works Co, 10'2 Qnayslde, New-
castle-on-Tyne
18. Sharon Chemical Co., Der
19. Mr. James Young, LL. D., F R. S Kelly, Wemyu Bay -

Porcelain, Glass, %c
20. Thos. Webb and Sons, Stonrbndge Glass Works, Stour-

bridge
21 Brc’i:rm-Westhend Moore and Co Hnnley, Stoke-on-
ent  « -
22 Chancs, Brothers; and Co., Glm Works Bmgbam -
23. Jlss Powelg and Spns,- Whitefriars Glus Works, Temple

reet, B.Q."
24, Mr, Jas. Doulwi, Lambeth Pottery SE - -
Cotton. ) .
25. Clark and Co., A_nolmr Mills, Paisley

27. Shaw, Jardine and Co., Butler Street Mxlls Mancheﬂer
28, Crosses and kawonn. Bolton,

Wool and Worsted.
29. Marling and Co., Ebley and Stanley Mills, Scrond -
30. B. Hepworth and Sons, New Wakefield Mills, Dewsbury

26. Horrockses, Mlller and Co., 9, Bresd Street, E C. :

659
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Name. Page. Appendix Gy
Hemp, &c.
3%15 Park Printing Co., Old Park, Belfast - - 663
. 32, Jno. 8. Brown and Sons, Belfast - - - 663
" Bilk, é’o .
83. Thos. Chndmck 141, Great Bndgwa*,er Street, Man-
chester + - 664
34. me, Bmthers, and Co 22, leham Street, Dublin - 664
Elastic We
851 Coventry Elastic Weamng Co., Coventry - - 664
osiery.
36. Nottingham Mnnufwtnnng Compnny, Sbatxon Street,
. Nottmghnm N 665
A Sbeegma.nn and Co., Nottingham - - - 666
erpm
. Jas. Humphries and Sons, Kidderminster - - 666
89 Thos. Ta; Ymg and Co., London and G- (1.4 - - 667
40. James T and Uo., Greenh gow - 667
Papor Han
41. nnd J. G. Potter, ‘.Belgrwe Mnlls, Darwen_ - - 668
42. Jeﬂ‘rey and Co., 64, Essex Road, Ishngton, N, - - 668
Furniture, ’
43. 1llow and Cv., 406, Oxford Street, W. 669
44. Geo. ’.l‘rolloge and Sons, Halkin Street West, Belgmve
Square, 669
45. Kendal, Milne and Co Pohce St.reet, Ma.nchester - 670
46. Collinson and Lock, 109, Fleet Street, E.C. - - 670
House Decoration. - .
47. Jno. G. Crace, 88, Wigmore Street, W. . . «* - 671

Art Metal Work, &e.

48, Hunt and Roskell, 156, New Bond Street, W - - 672
49. Wilkinson and Sons, Pellcsn ‘Works, ermmg'hnm - 672
50. Jones and Willis, 260-264, Euston Road, N.W. - - 672
51. Jas. Dixon and Sons, 37, Ludgate Hill, E.C. - - 6713
Carriages.
gﬂ Hooper and Co., 118, Victoria Street, S.W. ~ - 673
53. Laurie and Marner, 811 Oxford Street, W. * - - 675
54. McNaaght and Smith, Worcester and London . « 675
55. Mr. Pendry, of Hooper and Co.’s, London - - - 676
.an!mg, §‘c -
Clny, Sons, and Taylor, Bread Sn'eet Hxll ES - 679
Optical Instru el
57. B..snd.T Beck, 68, Cornhill, E.C. B “- Y £ ]
Chigf Engincers of Railways. et
o 58. Mr. A. anngleey Great Enst.ern Ra'lwa 680
59. Mr. Chas. Sacré, Manchester Shetﬁeldy and Lmoolns]nre
Railway - 680

114249, ‘88,
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'.App_e'-l;d_i'l G SPECIAL LIST.

List of Lerrers received from ExciNeers, MaNUPACTURERs, and OTHERS,
concerning the Pracricar Use of the CoLikcrions in the Museun
of ScieNce and ART, EDINBURGH. :

1. From Mr. J. Calderwood, Manager, Price’s Patent Oandle Company,
L Battersea, London.
"2, From Mr. E. C. C. Stanford, Chemical Manufacturer, Glasgow.
8. From Mr. A. Betts Brown, Hydraulic Engineer, Rosebank Iron Works,
Edinb\u'%h. :
4. From Mr. D. Drummond, Chief Engineer, Locomotive Department,
Caledonian Railway, Glasgow. .
5. anit“ Mr. D. Corse Glen, of Glen and Ross, Mechanical Engineers
OW. !
6. From ]ﬁr J. Small, Architect, Edinburgh.
7. From Mr. J, Rhind, Sculptor, Edinburgh.
8. From Messrs. Marshall and Sons, Jewellers, Edinburgh.
9. From Messra, T. Nelson and Sons, Publishers, Edinburgh,
10. From Mr. A. D. Jenkinson, Glass Manufacturer, Edinbargh.
11. From Mr. W. Smith, Secretary to the Flint Glass Makers’ Friendly
Bociety, Edinburgh District, o -

CIRCULAR LETTER ADDRESSED TO MANUFACTURERS.

In order to sectire the opinions of a larger number of manufactorers
the subject of Technical In ion than we were able to obtain on
personal visite, we issued the following circular, to which we hav
appended the more important replies.

Rovas Comuassioy o¥ TecENICAL IxsTRUCTION. .
Sonth Kensington Museum, London, 8.W.,.

Sm, - R February 8th, 1883.
. -Tae Members of the Royal C ission on Technical Instruction
- have visiled various foreign countries for the purpose of inspecting their

technical and other schools, and of ascertaining the influence of snce

schools on the eiﬁ(:iiency of ;}th workmeni‘_ n, and employ gag 1
in the principal induetries 08e countries. i .
mThe%nn i are desi of obtaining inf of & 1!

Xind with regard to this country, and for that purpoee have visited, and
will visit, t;gi:al towns in the United Kingdom. .
In order that their inquiries may be as extended as possible, X s
directed to ask the favour of your opinion—
-1st. As to the infl on the industry in which you are en,
of the Science and Art ciasses, and otha’r sonrces of technical
general instruction, which are :Iv:li'lable to the workmen, foremes
d employers of your distriot ; L. <
m%s.misoyfo anyymeum whereby such instruction may be rendered
more nsefal. B
iciting the fs f an early reply,
Bolicitiog sronr ofan eary ?Lu the honour to be, Sir,
Servant,

Your obedient
{Bigned)  GmpsEx? B. RenoRavs, !
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IRONWORKERS, &c.

No. 1.
Airedale Foundry, Leeds,
DEeaR SIR, February 13th, 1883,
‘WE have idered over the questions asked by your letter of the
8th instant.

In Leeds there are many institutions by which those who are desirous
to learn may obtain knowledge in almost every branch of science and
art ; such knowledge must in many cases prove to be of great use to the

tudents in their respective i and will, we pbould imagine,
improve the well-being and the general status of the town. We could

hordly reply to your questions in n limited sense. We empl‘o¥ such a

large number of hands, drawn from so many various sources.. There is;
however, in our Works, amongst the hands emtﬁloyed., & growing tendenc;
to greater intelligence and t in the of the worl
allotted to the respective departments. We have pleasure in testifying
to this improvement, whether springing from science and art tlasses or
from any of the other sources for the obtaining of knowledge.

The night classes of the Leeds Mechanics’ Institution have Jong been
an attraction {0 many of our young men,and the night classes at the
‘Yorkshire Coliege are also, we believe, now drawing some of the more
intelligent who are employed with us.

> ‘We are, &c.,
G. R. Redgrave, Esq., Kirson & Co.
. Royal Commission on
Technical Instruction,

* No. 2.
Soho Foundry, Blackbarn,
Dgear Sir, . March 1st, 1883,
In re‘Bbeoyour inquiry respecting technical instruction, we find
some difficulty in ing your questi tisfactorily, as in our town

we are not aware mach suoh instructiog is given outside the factories and
workshops. The few cases that have come under our notice we can speak
of very favourably. We have thought very carefully about the second
question, and must confess our acquaintance with the subject is not

sufficient for us to venture an opinion. To any good and practical scheme
we would willingly contribate. *

‘We have, &c. .
To Gilbert R. Redgrave, Esquire. Jonx Duepaie & Sons.
No. 8. .
S, Albion Foundry, Liverpool, February 20th, 1883, .

We are in receifc of your circnlar letter, dated 8th inst., requesting
our opinion on the following points :—

1st. As to the inflaence on the industry on which we are engaged of the
Scienco and Art Classes, and other sonrces of technical and

general instruction which are available to the workmen, foremen,
and employers of our district, and

2od. As to m:}.ny means whereby such instruction may be rendered more

Fgr your infqrmntion, we may state, our general business is that of
l eng rs and ironfounders, our chief epecialty being the
f e of railroad and other weighing
In reply to your first ion, ag to the i
and art classes on our in‘dnstry,

exercised by science
we fear the direct infloence is very slight,
5§82
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for out of over 500 persons in our employment, we have only been able to
sacertain that one of them, and he an spprentice, avails himself of the
instruction afforded by the classes in question,

The employers of our district are, as a rule, a highly educated class of
men.

As to your second questi The corporation of this city already supple.
ment the usual art and science class instruction by aseries of free lectures,
on the various subjects treated of in the classes.

Our opinion is, that the science and art classes, being rudimentary, de
not, and cu;_nn‘olz, f?’h at present constituted, take equal rank with the

hni of the conti

The few months sllowed for the subjects parsued by the classes, do not
suffice, in point of time, to cover the field, and therefore the instruction
given is only superficial.

As to the means by which euch instruction may be rendered more
useful, possibly the establishment of technical colleges, with exhibitions
thereto, open to science and art class students who have attained a certain

tandard, may stimalate those g the workiug clases who are really
anxious to excel.

‘We feel it is quite impossible to do justice to the subject put before ns,
within the limits of a letter, and

‘We are, &c.

Gilbert B. Redgravoe, Esq., Secretary, Hesery Poorey & Sox.
Royal Commission on Technical Instruction,
South Kensington Museum, London, 8. W.

No. 4.

Newport Rolling Mills, Middlesbrouyh,
Dear Six, February 13th, 1883.
‘WE have your circalar of the 8th, and in reply to your questions,

beg to say—

irst. The opportunities of techuical instruction in this district have
wot hitherto been very great. We have the Cleveland Institution of
Engineers, which has been in existence for 19 years, and which has un-
-doubtedly had a most beneficial effect in the district. We have also had
for a few years chemical 1 at the Mechanica’ Insti which have
-done good, though to a limited extent. During the last three or fomr
-years we have had the Cambridge University Extension Lectures, the
{eneﬁts of which are now much sought after. Those who derive advan-
‘tage from these sources of education are mainly the leaders of industry,
their families, managers, foremen,' t;lerh, and a certain proportion o! t:;

general public. These oppor are almost entirely negl
working men proper.

Second. Bome of the employers in the district have recently formed
th lves into a it to ider the question of a technical
school. Mr. B. Samuelson, M.P., has been the leader of this movement,
and his partner, Mr. W. H; , is the . Probably the best
means of forwarding tecbnical education in this éiatrict would, for the
Ppresent, be to work with and assist this ittee, which inclades the best
men in the district.

. We are, &c.
Gilbert B. Redgrave, Esq. Fox, Heap, & Co.

No. 5.
Erith Iron Works, Erith, Kent,
Sm, Pebruary 14th, 1883.
Ix reply to your inquiry of 8th inst., we beg to state— 3
(1.) The i.nﬂyuenoo of the improved education of young people during
the last 10 or 12 years, has been more and more noticeable in the improving
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" character of boys and young men, especially in those branches of our
work which require most skill and intelligence. The science and art
classes have certainly had their share in effecting this impr t,
though it is difficult to keep them going in such a small place as this, with
& comparatively small number of young men, willing to avail themselves
of the opportunity these afford of acquiring useful information.

- (2. V&e think the instraction given in the science and art claeses, in the
sabjects which concern onr busi hanical engi ing, might be
improved by being more practical. Perhaps the only way of effecting
this thoroughly would be to have experienced practical men for teachers,
but this is, probably, not feasible. But the more practical experience &
teachef has in machine construction, &e., the better, and this is the
direction in which we think further improvement might be made.

o We are, &c.
Gilbert R. Redgrave, Esq., Secretary, EastoN & ANDERSON,
Royal C ission on Technical Instructi

Sonth Kensington Musenm, 5.W.

No. 6.
R St. Peter's Iron Works, Ipswich,
Sm, February 15th, 1883,
In snswer to your communication of the 8th instant, requesting
our opinion as to the infl of the Sei and Art Classes on the

industry on which we are engaged, and as to any means whereby such
instruction may be rendered more nseful, we beg to reply— .
1st. It is generally the studiously disposed and most intelligent of
workmen and ap)l:renﬁces who avail themselves of the Science and Art
Classes. From these foremen, leading workmen, and sometimes draughts-
men, are seleoted, in which capacities the knowledge and gkill they have
thus w%ired is certainly an advantage. )
- 9nd. We are unable to suggest a means of rendering such instruction:
more useful, anless, as regards oar particalar industry, mechanical draw-
ing, the making workinimdmwinga especially, could be taught by an
experienced mechanical dranghteman. Tt is not to be expected thata
school of art master should be familiar with hanical drawing ae.
practised in an engineering factory.

‘We are, &c. )
Gilbert B. Redgrave, Eeq., W. & F. TurNen.
Secretary,
Raoyal C ission on Technical Instr
No. 7.
Sz, . . Lincoln, February 13th, 1883.
Ix reply to the inquiries d in your circular letter of the:

8th instant, we have to state—

Inguiry first.—That the establishment of the School of Art in Lincoln has
been an?is of considerable advantage to the workmen and boys in. our

- emyloy, a8 it gives them an_ opportunity of acquiring a knowledge of

mechanical drawing, which is y to their adva in life in
mechanical engineering. ) ’

We rogret, however, to have to add, that the accommodation in the
room or building in which the drawing classes are held, is so defeclive,
that it eeriously affects the health of the pupils attending the classes ; and
for this, and other reasons, & regular attendance at the classee has been
seriously interfered with, ’
* We earnestly wich the C issiocers would inquire into this matter.

Until the present winter no science classes have been held in Lincoln,
but some bave been established this winter in a se building to the
above-named, and are being carried on with marked snecess. .
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The importance of the subjects tanght at these science classes to the.
future well-being of the working population of Lincoln, is guite equal, if
not g than the sabject of hanical drawing. For with the rapid
development of electrical science, and its aundoubted close alliance to
mechanical engineering in the near future, it is essential that they should
be instructed in that technical subject. .

TIngquiry second.—What is urgently wanted in Lincoln is a large com-
modious building in a central situation, where science snd art classes can
baearried on with greater facilities and on a larger scale. So serious is
the want of this, that we believe were the facts fully kmown to the Com-
misgsioners they would take immediate stepa to cause this deficiency to be

remedied. .
Gilbert B. Red Esq., Secr e e G
ilbert R. Ve, s etary, BEY 0.
Royal C e inai ?;1"‘ hni l71113;.

¥
South Kensington Museum, London, 8.W.

No. 8.

Sm, Birmingham, February 13th, 1883.
‘WE are in receipt of your circular of the 8th instant, and in reply’
to the first question beg to state that it is hardly possible to estimate too
gghly the value to workmen and employers alike of the science and art
asses.

‘With regard specially fo the former, the advantage is not limited to the
precise knowle derived from their studies, but is perhaps of equal
value as a mental training. Anything which leads them to observe and
to think, so as to apply their knowledge to their varions occupations, is of
the greatest possible value. .

A large number of workmen having no general cultivation, work too

" much like machines; whereas the instructed and cultivated msan, even

though the precise knowledge he has obtained, has little or no bearing
upon his work, works with intelligence ; the result being that he makes
fewer mistakes, and is always on the look out to ecomomise his ﬁmevy
adopting the most ready method of completing what he has in hand. We
do not make these remarks as in any way novel, but as s confirmation
probably of the views held by the promoters of sci and art educati

With regard to the second qnestion, we are not prepared to reply, but
will give the matter consideration; and if the Commissioners come to
Birmingham, and are willing to see us, will, if poseible, be prepared with
some practical suggestions.

Yours faithfully,
Gilbert R. Redgrave, Esq., Prrros & gzn(:l
South Kensington Musenm, 8. W.

No. 9.

Elswick Works, Newcastle-upon-Tyne,
GENTLEMEN, February 20th, 1863.
5 ‘WE have the honour to acknowledge your circular of the Sth

ins
The technical instruction given in the institution attached to these
works and in similar institut hronghont the district bas undoubted
& beneficial infl on the ind iwmthelocnlit{.
‘We enclose a syllabus of the classes at the Elswick Mechanics’ Institate.
b’l‘wohu.nﬁ:ed h::endnxtypnpﬂs aﬂandihuechuﬁ:izggof whom belong
oar works, ¢ ices ; ind d belong
to works of a si R baracter in the neighbourh

24
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Our experi of these cl is that they not only develope thought
and intelligence, but they also tend to foster studious and steady habits
and to raige the tone of the students ; we find as a rule, that the students
who are most regular in their attendance and mosh earnest in their en-
deavours to benefit-by the instruction, tnrni out to be the most efficient
workmen, and are those we are most anxious to retain with the.view of
making them foremen, and ultimately placing them in higher positions.
We recruit our drawing office from .t.ge apprentices at the works who
have attended thess classes and shown intelligence. -

As regards your second inquiry, it is our constant endeavour to make
the classes as nseful as possible, and we gladly avail ourselves of anything
which experience teaches us will tend to this result.

The tendency which js becoming more and more marked in the direction
of increasing not only the difficulty of the examination in individual
sabjects but also increasing the range of subjects in all competitive

ination, is, we ider, an evil which should be carefully guarded
against; for while offering a strong inducement to those who en to
possess exceptional powers of being crammed, it deters many who, aY ough
equally intelligent and equally gifted with all the qualities which combine
to make the highest class of usefully intelligent men, are deterred from &
feeling of inferiority in their p of ption from ing into the
competition, :

It does not always follow that those gifted with the power of absorbing
o larger amount of information preparatory to sn examination are the
most practically useful ini after life, and even were this the case, it is obvious
_that more general benefit will result from a larger number of students
thoroughly well grounded than a few brilliant ones obtained at the cost of
deterring others from completing, ,

‘We ore, &o.,

- . For Siz W. G. ArmstRONG, MITcHELL & Co.
To the Royal Commissionr on Technical Hexry S. Dyer.
Instruction, Sonth Kensington Muscum,
London,

f

Erswick MEcHANICS' INSTITUTE.

—

Scienve and Art Olasses.

. U . N
The Instruction will be given in Courses I, II. IIL, IV., VIL, VIII.,
. and IX., by Henxry Evers, LL.D. (Author of *“ Steam,” *‘ Navigation,”
and many other Science Text Books) ; and in Course V. and VL, by
‘Wi, Jors Gaey, Esq.; and in Course X1., by Wiixiau Bousy, Esq. -

. SrrraBUs.
Coursk J.-—MATBEMATICS i— . N )
(@) Preliminary., The higher rules of arithmetio, algebra_up to
multiplication, Enclid, Book I. R
() Stage 1. Euclid, Book I, and algebra as far as simple

equations. .
(¢) Stage 2. Euclid, Books II. and IIL., algebra up to quadratic
i i try as far as solution of triangles, snd

lt;garithms.m - .
(d) Stage 8. Dedaotions from Euclid, Books X., IL, and IIL,
higher tri try, higher algebra, including binomisl

theorem, &o. .
(¢) Stage 4. Euclid, Books IV., V., and VL, descriptive geometry,
geometrical conios. ; .

Course I1.—Drawmne :—
) - Maochi wing (el

j drawing 1 ) ) e
» © (0 Plane and solid geomeirical Jrawing (elementary)s

Appendix G..
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Appendix G, Covunse IIL.—DRawING :—
— Subject (z) Machine drawing (advanced).,
" (%) Plane and solid geometrical drawing (advanced).
. {¢) Building constraction.
Anyone taking this Course must have passed smccessfully in
Subjecte (a) and (5), Course LI,
Course IV.—MEecrANICS :
Bubject (a) Theoretical mechanics.
” () Applied mechanics.
o (c) Steam and the steam engine.
It is desirable that students taking up Course IV, shonld have a
knowledge of the subjects taught in Conrses I. and II.
Course V.—Puvsics :— -
Subject (s) Magnetism and electricity.
9 () Sound, light, and heat.
It is desirable that students taking up Conrse V. should take up
Course V1. also, Preliminary Class,

Course VI, —Inomeanic Cuemisray (L and  Lab y
Practice) :—
Subject (a) Theoretical inor‘fn.nic chemistry.
” (b) Practical 0. do.
Course VI1I.—MaxurAcTURE oP IBON AND STERL :—
This Course is held under the direction of the City and Guilds of
London Institute, and will embrace instruction in the lleeo‘l_'y and

4

practice of the pr of facture and the ch g
consequent thereon. The students will have the opportunity of
viewing the hanical p of fact;

Course VIII.—MecuaNicAL ENGINEERISG :—
This Course is also held under the direction of the City and Guilds
of London Institute. .
Course IX.—NavIGATION AXD NAUTICAL ASTRONOKTY,

Counse X.—FrEEBAND DRAWING.
Geometrical drawing, elementary, model, and perspective.

Course XL.—SHORTHAND.

Notes.—The proficiency of students desi of taking any of the etages
in-Course I. will be tested by o preliminary examinstion, on Priday,
September 29th, at 7.30 p.m. ; unless the student shall have passed first
class in the atage preceding that he ie wishful to teke in Coarse L, at the
science examinations.

For Course V1., places in the laboratory will be allotted, and deposits
received, on Saturday, September 30th, at 3.15 p.m. As only a limited
namber of places are available, priority will be given—first, to those
engaged in Elswick Works, and gecond, to those pupils who have already
been one year in the laboratory. Should there then remain more
:{;plimta than places, there will be a petition in arithmetioc snd

gebra.

Fres.
Registration fee for those engaged in Elawick Works :—
2s, 6d. for any single course, and ls. 6d. extra for each course taken
in addition.
¥or those not 8o engaged :—
5e. for any single course, and 3s. extra for each course taken in
addition, except for Courses VL. and XI, The fee for Course VI.
is 7s. 6d., and 1s. 6d. for Course.V. if taken with Course VL. ;
for Course X1I., 8s.
Premium apprentices must pay 11 in addition to the registration feo,
whichwillberemmedtothmp:nnheirlitﬁngformmimuon.
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Preliminary mathematics and physics, 6d. per course.
A free ticket will be issued for the above session to:—

Anyone who has, whilst a student of the Eiswick classes, taken
either three advanced first classes, or a medsl at the last May
examinations.

Anyone engaged in Elswick works who has attended a class
regularly for the two previous sessions and taken at least one

. inatitate first class prize at the last May examination.
The secretary will be in attend at the ittee room :—

For the issue of freo tickets to students applying to him for them '

on Friday, September 29th, from 7.30 to 9 F.m.

" Tickete may be obtained on application to the librarian, any evening
” after the 26th September. )

All tickets issued too late for the first meeting of the class will be
charged ls. additional; and no siudent can be admitted to any class later
than October 16th, except by special application to Dr. Evers or Mr. Grey,
with whom it mast be'left to decide whether the applicant is capable of
taking up the studies without deranging the work of the class,

ATTENDANCE,

All who join the classes on these terms must attend regularly, and sit
at the soi and art inations in May.

There will be a local examination of the preliminary mathematics and
physics classes, also of the shorthand class.

The groeatest regularity of attendance must be insisted on for the rake
of the students generally. It is obviously mnfair that tke whole of the
students should be retarded in their work by the irregular attendance of
a few, and this must occur if such students be allowed to remain in the
olass. It must be distinct] derstood that nothing but the most urgent
circumstances must be allowed to keep any student away, and.when
possible, previous leave must be obtained from the teacher. :

HouMe ExEncIsEs.

‘Which ‘will require, for careful work, at least three hours per week, will
be given out on each class night. They are not optional, but are a
necessary part of the duties of students. No excuse can be taken for
neglecting them. Dr. Evers will be at the institate every Monday,
‘Wednesday. and Friday evenings, from 6 to 6.45 p.m., and on Tuesdays,
from 5 to 6.45 p.m., to give those who haye experienced difficulties of
consulting him. = Mr. Grey will also be at the institute every Thursday,
from 5.45, to give students an opportunity of consulting him.

Prizes, CERTIFICATES, &C.

In addition to the prizes end certificates granted by the Science and
Art Department, and the City and Guilds Institute npon the results of
their examinations, the committee of the Elswick Institate will award
prizes according to the following scheme of marks in which the marks
gvillbenllc&ted P ly for each subj that an ination is held
in

._For attendance, 300 marks are given, and 50 deducted for each
absence. If a student obtain leave, or if he be ill and away from
work, he may, on application, make up the lost attendance ; in such
cas:s 25 marks will 8eﬂ(x)-ei;m-n;«'l. be

For home exercises, marks will iven; the propoctionate
number to be awarded weekly. grens Proporiie

Appendix G.
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For each first class at the-science examination, or excellent at the
art examination, 200 marks; and for each second class or pass
at the same examinations, 150 marks will be given.

For mathematics, 300 and 200 will be allowed for a first and second
class respectivelg.

For shorthand, 300 and 200 will be allowed for a first and second class

respectively.

85 and 70 per cent. of the total number of obtainable marks will carry a
first and eecond class prize respectively, Those obtaining 925 per cent.
will receive a special aw

Special prizes will be given by Capt. Noble, R.A., C.B,, to the Elswick

§ ts for ad d math ics and ch try.

Books AND APPARATUS REQUIRED.

The prices in brackets are those at which the articles can be obtained
at the institute, by members of the classes only.

Course I—Euclid’s Elements [1s. 4d.] ; Atkin’s Algebra [2s. 24.]; and
for stages 2 and 8 Todhunter's Trigonometry [2s. 24.]; and Evers’
Mathematical Tables [3s.]

Couvnses II. and IIL.-—-Drawing instroments, which must consist at
least of large pencil compass, dividers, and bow pencil in good order;
drawing bo: 24 in. by 16 in, (1s. 10d.]; portfolio of same size [IOd.};
T square {1s.] ; two set _squares [104.]; two pencils, hard and fine [4d.
set of scales {6d.] ; emall compasses [2s. 6d.]

Course VIII.—Drawing board, 24 in. by 18 in. [1s. 10d.]; portfolio, of
same egize [10d.]; two pencils, hard and fine [4d.]

Students will find it to their advantage to consult Dr. Evers hefore
buying drawing instrumente, and can also obtain hints on colouring and
shading from bim on personal application.

Counse IV.—Evers’ Steam, and Twisden’s Theoretical Mechanics.

Courses V. and VI.—Btudents aré réquested to It Mr. before

hasing books for these subjects. The apparatus for Class V1. will be

ent ; but each pupil must deposit 2s. 6d., or 5s. if not engaged in the

Elswick Works, which will be returned to him when he has attended the
examination in chemistry, and given up the apparatus lent to him.

For the preliminary physics class, Balfour BStewart’s Primer upon
Physics [10d.] will be used.

" Counse VII.—Text books for this course must be bought after consulta.
tion with Dr. Evers.

Gexeral AND Rerzrence LiBRARY

Students not engaged in Elswick Works may avail themselves of the
Institute libraries on payment of ls. 6d. per rter to the librarian,
St ding ¢l and not paying this fee, are not permitted to
attend or vote at any general meeting, or make use of the library.

HoLipars,

The classes will not meet from Friday, 220d December, to Thureday,
Jan! 4th, inclusive; nor on Shrove Tuesday; nor from the Thursday
before to the Wedneeday after, inclasive,
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Eiswick MEcHAXRICS Ins'mvﬁ.
Bicence and Art Olasses.

‘.. 'Timé Table for Session 1882-83.

7.0 pm. to 8 pam; 8,15 p.m. to 9.15 p.m.
Monday. Theoretical mechanics. Applied mechanios:
Course IV. Subject (a). | Course IV. Sabject (b).
Preliminary physics, 6.80 .
to 7.50.
Taeeday. Stenm, &e. : Manufacture of iron and
Course IV, Subject (). | _ steel.
Bhorthand. Course VII.
Wednosday. | Machine drawitg (ad~ | Plane snd solid geometrical
vanced). - drawing (advanced).
Couree II, Subject (a)..
Building constraction. '
Thuraday. Machine drawing (ele- Plane and solid geometrical
menhﬁy). drawing (elementary).
. Course IL. Subject (). .
. Magnetism and Electri- | Sound, light, and heat.
aity. Course V? Subject ().
Course V. Subject (a).
Fndny. Mathematios, Eunclid. :
Conrse I. All stages. Course I. All stages.
Satarday. 8.15 p.m. to 6.0 p.m. 6 p.m. to 7 p.m.
Theoretioal and Practical Navigation and Nantical
CObemistry. Astronomy.
Course VL Subjects (a) | Course IX.
and (B).
7 p.m. to 8‘p,m.
Mechanical i ing,
Course vm%}ng rmeering:
The Leotn T -

most p
requested to arrive a fow

ly at the stated times, and all are
tes before.

G~ For particulars in Art Class see posters.;
The first meetings will be held as follows >—:

For Courses V1., VIIL, and IX., on Saturday, Septemb
For Coursse L, 1L, IIL, IV., V., and VIL, on the rights apmcroied

during

the ensuing week.

Wi, Maxweus, Secretary.

Appendix Ga,
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No. 10.

Atlas Works, Manchester,

S, March 2nd, 1883.
- 'WE have received your circular of the 8th February, containing twa
%uestions from the Members of the Royal Ci ission on Technical

nstraction, and requesting our opinion thereon.

In reply to the first question. ﬁividing our employés into three sections,
h f , and d h and excluding from consideration
the nnskillgd‘_!nb_m‘!‘ms, We may eay thn.t we have been unable to trace

any app on our or , a8 & class, from
the etiorts made in Manchester in the sci and art el at the
Mechanics’ Institution and elsewhere, to p te technical instructi

‘We are further inclined to believe that any tendency which there may
be towards individual improvement in knowledge from these and other
opportunities, has been nentralized partly by the growing practice of sab-
division of labour which has tended more and more to contine each work-
man to & particular class of work, and partly by the action of trades’
unions, which has alwaLs militated, by interference in the matter of
wages, and making regulations against paymeut by the picce, against the
individual workmen raising themselves above their fellows.

The result of this state of things is evidenced by the great difficulty
now experienced in selecting foremen from among our own workmen,

As to the effect of the standard el tary education on the working
class, we find that when boys have left school, and fail to keep up what
they bhave learned, they in many cases become, as far a8 concerns writing-
andy arithmetic, at all events, almost as illiterate as if they had-never
learned them.

Among our draughtsmen, on the other hand, there is a much greater
disposition to avail th lves of the facilities for technical instructi
and we are disposed to believe that as a class, they have largely profited
by these facilities. It appears difficult, however, to teach by any tech-
nical instruction other than an apprenticeship in the workshop, that most
important of the skill of a draughteman, viz., how to combine fitness
of form with economy of production.

‘We are not of opinion that the quality either of our work or of our
workmen would be improved by the introduction of a Bystem of technical
instruction, such, for instance, as that in vogue in France; and we base
our views upon the fact that in our own particalar business of locomotive
manufacture, the French engineers have arrived at machines heavier,
more expensive, and -more complicated than onr English engines, doing
practically the game work. X .

In reply to the second question, we consider that the instruction
afforded by science and art classes such as exist in this city might be
rendered more usefal. :

1st. By the promotion of asound elementary education, free from cram,
in our board schools.

2nd. By granting scholarshipe tenable in the Technical School of Man.
chester to boys who have successfully passed the bighest standard in the
board schools, and who wish to become engineers.

3rd. By granting scholarshipe, teuable in the Victoria University, to
the ful stndents of the technical school who wish to continue their
studies in the higher grades of engineering.

4th. By offering rewards to students for original r h and the in-
vention of labour-saving appliances.

5th. By the establish of a Technical Museum of Engineering in

this sity.
‘We have, &c.,
X For Saarr, Stewser & Co., Lrrep,
Gilbert B. Redgrave, Esq. ‘Wi Sreece Touxrys.
The Royal C ission on Technical Instraction,

South Kensington Musenm, 8.W.
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No. 11.

Atlag Works, Manchester,
Deas 8im, March 19th, 1883.

In repl{l to your letter of the 5th inst: we have pl in
making the following suggestions as to the ways in which proprietors of
Engineering Works might assist in the object in view, viz.:— ~ *

1. By affording information and aesistance in the management of the

institntions mentioned, . -

2. By giving preference (omteris paribus) to successful students who
may be in their loy when i or tions arise.

.8 By gﬁ"erin‘g. rewards lfox_- sgeei{;l s‘tudy in the sfmpe of exhibitions and

in
D .
4. By contributing models and parts of machinery io technical
musenms. .
5. By ging the at evening classes for technical
instruction of the young people in their workshops. '
‘We have, &o.
Fer Suase, Stewant & Co., Limited,
W Steere ToMxINs.

fean 3

Gilbert R. Redgrave, Es%,
Royal Commission on Technical Instruction,
London.

No, 12.

* 84 & 85, Whitecross Street, London, E.C.,
Sir, March 1st, 1883.
Ix reply to_your circular letter of February 8th, we havé pleasure
in reporting aa follows :— . .

At Luton, Beds., wkere our prinoipa.l works are situated, the science
and art classes have not been established long enough to enable us to
speak of definite results:

‘We consider them distinctly useful—

1stly. As providing unseful end congenial occupation to our apprentices,

&o., in theiy leisare time.

2ndly. As stimulating an interest in-the more intellectnal aspects of
- the engineering trade. -

We do not find, nor do we think it likely that any such system of
instruction can ever })rove niore than a usefnl adjunct to the aystem of
npprenticing learners for at least three or five years.

In our experience it is only in this latter way that a practical know-

. ledge of mechanics can be obtnined. :

Gilbert R. Red.gra.ve, Esq.,
\Souhh Kensington Museum, S.W.

‘We are, &o.
Haxwagp, Tyier & Co.

No. 18.

Moseley Street, Birmingham,
Dear Sis, i L February 1051, 1883.
In reply to your circular inquiry of the 8th instant, we believe the
soience and art olasses of our local school of art and Midland Institute
bhave & most beneficial influence on our special industry, and with
sufficient fands they are capable of a development which wonld suffice for

all requirements. .

melieve tho purely technical part of instruction may be aoquired as
well, or better, in our workshops.

A hxrﬁher supply of qunds and good examples would increase the utility
of the abo i instituti

- - Yours, &ec.
The S -WiLizax Tonks & Sons.

e , Royal C: i
on Teehﬂ'ical lyn:ltrucﬁon.
.
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No. 14.

Lion Galvanizing Works, Birmingham Heath,
S, Birmingham, February 12th, 1883.

We are favoured vnth yours of the 8th inatant, upon the subject of
¢ Technical Instruction.” In reply to your queries, we beg to state that
the means of obtaining technical instruction at the Midland Institute and
Mason’s Science College in this town, taken in conjunction with the
classes at the achool of art, are, in our opinion, amply sufficient for any
instruction the working cl may req

We are, &c.

Gilbert R. Redgravo, Es% Morawoop & Co.
Royal Commission on Technical Iustraction,
Sounth Kensington Museam, London, 8.W.

MINING.

No. 15.

S, Wigan, February 20th, 1883,
I nave the honour fo wknowledge the receipt of your circular

Iefter of the 8th instant,
In reply to your quenel
1. school is established in Wigan, and affords
excellent techmca.l education at a very small cost to eacb student. Wigsn

.is the centre of & large -and trict. The school

is very accessible to that distriot: Mining in all ita branches is tanght ;
mechanics, theoretlcd nnd spplied metallorgy, chemisiry, steam brick-
makmg, &c &e.. T eg-are well The instructi sﬁ‘orded
is found most nseful to both warkmen and foremen, and especml]y is
'111‘:})139 tol'yolult:}“ m’?m ? . 20 R p'parbd 11,
s school has at work over eard. tum nei y
%Vy the coal and i 4 in the- Pn oo gf
igan.
2. In my udgment, the instraction afforded is suited to the require-
ments of the district. I scareely think it could be made more nsefal
The maintenance of such an institntion- falls heavily upon a few persons,
but I see no help for that, unless the whole expense were nndertaken by
Government, w]nch I should not desire. - *
Gilbert B. Redgrave, E. ImmAm’&e-mHmm
i ve, ,
s%““In-m Managing Director.
outh Kensington Musenm, London, S.W.

CHEMICALS,

-No. 16.

BIr, Glasgow, March 9th, 1883,
RererniNe to your circnlar of the Bth ultimo, and in reply to your
mmnesuwt.hesmenwmdlrtchuec,wehvefom~—
That we find these cl nreol iderable valne to four of the
young men d in our lab Yy, but a8 regards the
and foremen in our employment, nnmbenngnbontl,soo,woﬁnd
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i.helxln;e;:ir.mhcaﬂy useless, nor do we see any way in, which they can be APP‘*‘“"! $-
uti
2. In these ciroumstances we have no suggestlons to offer. oL -
© are,
For Cmm.i:s Texvant & Co.,

Dav. BARLAS.
Gilbert R. Redgrave, Es&‘ Secretary,
e

Rogal Comn:nssmn on Technical Instructxon,
outh Kensington Museam, Londém, S.W.

No. 17.

- 102, Qua.yside, Newcastle-upon-Tyne,
8m, Febroary 13th, 1883.
. Ix apswer o your circular dated the 8th instant, I am of opinion
tlmt bhe sclenm snd art classes are of great benefit to the workmen and
d in the ch dustry, and I beg to state that a

olass on the slkali manufacture hes been n.nmmlly held in these works
under the directions of the City Gmlds of London.

I am of opinion that the tecl ion of workmen a.nd ol;hers
may be rendered more usefal by gm.ng more publicity to any
£acilities to be offered to the workmen.

I am, &ec. .
ALFRED ALLEUSEN,
Du'ectox- of Newcastle Chemical Cov
G-:lbeﬂ'. B Redgrave, Es% Secretary,

1 Inatruction. -
ouhh Kensington Musenm, London, S.W.

P

N

' No.18 R

S, P ,Derby, Angust 12th 1883,

. In resly to your favour of 8t,h instante— ;.

1st. We do not think that the science+ cl&ssei, at any rate in ou.r
own neighbourhood, have had time to affect ur manufacture, except in an
indirect manner. For instance, our foreman has been in office for over
20 years. The writer has attended the seience class here, and believes
that the effect of such classes will ultimately be to bring more exach
methods into use in this and other such manufactares. .

2nd. Some idea of elementary chemistry might be given in national,

‘board, and other schools, a8 part of the ordinary course, and so make these
schools feeders to the Seience classes. =

: - . huve, &e

: (Slgned H. Sraoxs,

Gilbert R, Red, va, E: Secrem naging partoer.

Royal Commlsamn on Technical nsl:mctmn, .

uth Kensington Museum, London, S.‘F.

No. 19.
S, Kelly, Wem: syss Bay, March 15th, ]883
T ax 'hox;om-ed thh your cire ar of Sth ultimo an the sub_]ect of -
o

infl s on the efficiency of parties employed in
the principal industries of our coun

I am not now engaged in any of these mdustnes, but I have had a long

experience in some of those which are d with the
chemistry, and my esperience impressed me so much with tbe probsb]e
advan! to be derived by workmen, foremen nnd others er m

chemical pursuits through the establish t in
the year 1870 I endowed & Chair in the City of Glnsgow for the pnrpose of
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Appendix G. -affording such instruction. - I have the plea.sure'of enclosing a copy of ﬁlllxe
da the 8

Deed of Trust, and of appending a M y of the
Trust on the past and pregent working of the Obair.

_ I shall be glad if the information thus icated bears in any
degree on the points indicated by you as those on which the Commissioners

desire opinion.
I bave, &c.

The Secretary of the Royal Commission Jaues Youwne,
on Technical Education. pp., F.G.T.

MemonanpuM by the Secretary of the Trustees of the  Youxe " Cuais of
Tecavical CHEMISTRY, Glasgow.

The * Young” Chair was founded in 1870, by Mr. James Young, LL.D.,
F.R.8., of Kelly, for the promotion of all branches of Technical Chemistry.
Tt waa the first of its kind in Great Britain. Duriag the last 12 years is
object haa been diligently pursued, and many students trained in the
laboratory now occupy important sitnations in works and elsewhere,

articularly those who were educated through the assistance of bursaries
gereafm referred to. A mote is appended of young men known to have
passed from the instruction obtained in comnection with the Chair to
sitnations of importance.

The present Professor is Mr. Edmund J. Mills, P.8c., F.R.8., who has
occupied the Chair since 1875.

All the more important industries in connection with Glasgow and the
district have been made the subject of inl of 1 Durin
the last session sufficient success has been obtained in connexion wit)
special subjects to warrant the formation of a Dyeing Bchool, and Iron
and Steel School, both of which are in active op ion and well attended
The course of lectures for this session embrace the following subjects :—-
General course, bleaching, dyeing aud printing, iron and steel, fuel,
agricultare. .

The work in the day laboratory has led to the publication of an ext
series of i igati ted with chemical industry imn various
departments. Excerpte from the annual reports of the Professor for the
g:st few years are salso sppended, which give details of the work thus

ne. -

The total entrants to the day fab y since the foundation of the Chair,
almost all of whom attended during three sessions, has been 84. The
entrants for the evening lectures, more recently introduced, have been
much grester, numbering for the Present seasion 130.

At an early stage in the work of the Chair a system was originated for
providing bursaries for students. The object and terms of appointment
may be gathered from the following exeergv: from the printed syllabuna.

" The Trustees of the ‘ Young’ ir have the superintendence of the
“ bursaries, regulsting the appointment and terms in which they shall
* continue to be held. E

“ The nominees of donors to be appointed if they pass the necessary
“ examinations. -

¢ The bursaries are of the amount of 50I. each per annum, tenable for
“¢ three years, during which the bursars shall be required to give their
“ whole ﬁimg::d i Lh:oo:s;z‘zyf ll:‘d Isb y gntw- of thg
4 ¢« Young’ ir, paying i ees. didates to bave attai
¢ 16 years of age on application, to be of good moral character, and to
¢ pass such examinations as may be prescribed by the Trustees in the
“¢ ordinary branches of sn English education and the el y principl
¢ of chemistry. The bursaries to be liable to forfeiture on the bursars
“ failing to exhibit approved progress under the Professor of the Chair,
* or being guilty of cond m the opinion of the Tr , unworthy of
“ their position. The bursaries are only given to those whose mesns are
“ limited, and who intend following some branch of manufacturing
« chemistry.”

dad
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T'he sum subseribed to the p t date haa been 2,795l and through
‘this-instrumentality 17 students have passed through the full curriculum
of study, and four others to a partial extent. ~ ." ~ "¢ .

This short memorandam is perbaps sufficient to show that the “ Yonng ”
Chair o8 established has becomé & centre for investigation into many

ng probl of a practitdl kind, whilst care hag been-taken to
connect the work with the most ad d ideas in chemical sci
The memorandum also shows that, although the ber of students is

not 80 great as we desire, there has been o good beginning made, and it is
expected that when it is seen how much more readily situations are
obtained by young men who have attended a practical course than by
those who have attended to the theoretical only, a greater claim for
ingtraction will be made on the institntion. -

It cannot, however, be denied that some of the best students have been )

able to attend only because of the bursaries which have been provided for
them. 'The institution now called And College was not intended for
the wenlthy, and Dr. Young wished to continue the habit of providin
education for those who were not well able to provide for themselves. It
would, therefore, be a great advantage to have permanent bursaries
attached to the practical work of the * Yonng " Chair, and Dr. Young has
invited the ion of the ociti of Glasgow for that purpose.

. Mooxe,
14th March 1883. Seoretary to Trustees of the
Young Chair.

POTTERY AND GLASS.

No. 20.

Stourbridge Glass Works, Stourbridge,
DEar Sir, - . L Febroary 15th, 1888.

Your circnlar on Technical Instruction came duly to hand. We
recently sent & few notes on this subject (with special reference to our
local school of art) to Mr. Alfred Harris, who, we presume, is acting in
concert with you on this important question.  °

‘We have pleasure in enclosing a copy of the above-mentioned notes as
& reply to your circalar. - s
. We are, &o.
Gilbert R. Redgrave, Esq., . Tromas WeBD & Soxs,
South Kensington Museam. R per 3. A, SERVICE.

Copy.

Stourbridge School of Art has undoubtedly had some little influence
upon the trade of the district, 8s evidenced by the fact that a many of
the leading artists in this district had their earlier training there; but
that its influence upon the glass trade direct has been what it was
originally intended it should ie. is very doubtful. In the first place,
the masters not having a practical kuowledge of the trade, cannot impart
it to the student; his efforts, therefore, are confined to the simple
rudiments of drawing, leaving the pupil to form his own ideas, or co
those of his fellow workman away from the school. Secondly, the examples
at the sohool of art have not been selected with a view to specially assist
the worker upon glass. The Science and Art Department from time to time
have sent down examples on loan for the use o}m the students, but, beyond
the Mulreadys’, I never recollect anything useful to the glass decorator
coming down. I should imagine this is, in & great measure, owing to
the fact that the gentlemen who form the committee of the Stourbridge
School of Art are, with one exception, totally ignorant of the requirements

i14249, TT
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of the glass trade. After a student has passed the elemenhr{ stages,
there i8 no indacement held omt to him to attend the schools; there
are no examples or models for him to copy which would be of use
to him, and the school is then only a place of practice, with this
disadvantage, that the bulk of the students connected with the glass
trade live at such a distance from the echool that to simply practice
drawing they will not travel the distance.

I think, until the students ean obtain more practical aesistance from
the department in the shape of loan objects of art, bearing wpon the
trade, together with lectures from time to time by competent lecturers,
that there is very little hope of the school finding its way out of the
Slough of Despond in which it has been floundering eo long. To ecall it
8 school of design is & perfect farce. The bulk of the most successfal
students of the school have been connected with the glass trade, but their
success is to be attributed more to their own skill and industry, and the
genius and enterprise of their employers, than to any connexion with the
(sig‘hoo.l of art, which can only claim having tanght them the rudiments of

awing.

The %eszre to dprodnce pretty landscapes or handsome portraits seems
to be encouraged too much to the exclusion of the more vigorous and
practical style of drawing which is so ially y in the training
of the artizan. .

Stourbridge Glass Works, Stourbridge,
Dear Sixy, February 15th, 1863,

Pray pardon the liberty I take in addressing you, but seeing from
the circular addressed to my firm that yon are desirous of obtaining
information with reference to schools of art, &c., and having been con-
nected with our local school for many years, I may be able to give !ou
usefal information, and for this purpose place myself at your command.

The Stourbridge School of Art may have, snd wonld have, a great
influence on the trade of the district if conducted in a manner.
It is really Jaiti&ble to see what it has degenerated into of late. Within
my knowledge the results bave never been so poor as at the present time,
A goodly portion of the work of training young d devol
upon the sesistant master, and the msjority of the most successful persons
who have held this appointment have been artizans connected with the
glass trade. Mr. John Northwood and Mr. Thomas Noodall, who are
now, without a doubt, at the very top of their profession, being notable
instances.

Men who would be of use at the echool a8 assistant masters cannot
afford to give the time and sattention required for the miserable salary
attached to the post. I myself held the position for two separate periods,
devoting three nighta per week (2} hours each) to assistance at the school
of art, besides giving instruction st three separate local schools in the
daytime (neeessitating my sbsence from my ususl employ) for the handsome
sum of 151 year. :

I know there are several gentlemen on the local committee working
ver{ bard to ki the concern up, and I sincerely trust they will bave
sach belp from the department that their efforts may meet with success.
I consider, with reference to the local committee, that it would be far
better to have a few bers, directly d with the glase trade,
men who would fake an interest in the concern and ss¢ist in guiding it
into the proper practical channel. I must plead my anxiety for the fate

of our echool as my excuse for tronbling you with these few remarks.

I am, &e.
Gilbert B. Redgrave, s Jorx A. ServicE.
Scuth Kensington Museum.



APPENDICES. 659

No. 2L, - . AppendiniG.
Cauldon Place, Hanley, Stoke upon Trent, T
DEAR SIm, Febma.r{ 16th, 1883.
REPLYING to yours of the 8th instant, we beg to say that as china
or earthenware manufacturers, we have shown our appreciation of art
classes by supporting the Hanley School of Design by our contributions,
and given every facility to our young people by paying their fees, &c. for
making use of its advantages; but whilst in some cases this has been
appreciated and made use of, in others it has not, and these have been in
the majority.
We remain, &e.

. Gilbert B. Redgrave, Esq., N. H. BeArD. -
Londun. For T. C. BrowN-WesTEEAD, MoORE & Co.
‘No. 22.
Glass Works, near Birmingham,
Six, February 15th, 1883,

Iy reply to your circular of the 8th inst., we regret to say that
we are not n a position to afford iy;ou any information, because there are
no classes of science and art or technical instruction near enough to our
works to be available for the people in our en‘;gloymenb.

e are, &o.
Gilbert R. Redgrave, Esq., CHAXCE Bros. & Co.

South Kensington Museum,

London, S.W.

No. 23.

Whitefriare Glass Works, Temple Street, E.C.,
Dear S, London, February 21st, 1883.

Iy answer to your circular of the 8th February respecting technical
instruction, we would say that, as far as we can’ judie with respect to
students who come to us seeking employment as draughtsmen for stained
glass, that the instruction they have received in drawing the figures is
very good, but they have no practical knowledge of the art whatever, and
are at & loss for some time in consequence. A little direction in their
studies to this end wonld be very useful, and ample specimens are at
hand in the musenm for the purpose, Also all knowledge of the Gothio
style seems to be ignored, and it 1s in this period of art that the grammar
of stained glass is to be learned.. Hoping this is the kind of information
you require, .

‘We remain, &ec.
Jaues Powels & Sox,
Gilbert R. Redgrave, Esq. p.J.C.P.

No. 24.

MEMORANDUXM respecting Azt Scroors and Trcmnicar ScHooLs in relation
to the Laxnrre Ast PoTTERY. .

In presenting this d it is to be x ked that the nninter-
rupted advance made by the Lambeth Art Pottery since its establishment
has been to 8 v large extent due to the facilities afforded by the

_ Lambeth School of Art in obtaining abundant supply of local talemt
trained in that school.

1st. The influences of the above classes on the work now.carried on &%
Lambeth Art Pottery may be idered most satisfactory, and, provided
that the intimate relations which now exist between the manufacturer
and the school of art director are fully maintained, the outcome of the
connection must continue healthy and vigorous as at present.

TT 2
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The art classes have enabled Messrs. Doulton to lay down a definite
standard of proficiency for those employed in the art depariment, and to
graduate their various employments according to the E'o iciency attained,
as shown by the certificates obtained through South Kensington. More-
over, it has also allowed of a duplicate form of remuneration in many
instances, based partly on examinations passed and partly on proficiency
in execation. This has made it possible to bring the varions treatments
and methods more distinctly under art control than would otherwise have
‘been the case. L.

The classes have farther provided a very much larger sapply of qualified
assistants and artists than previously, so that at the present time thi
numbers applying are always much in excess of the demand. .

.. The above remarks app%f entirely to those definitely employed in the
decorating and modelling department.

The number of workmen and foremen in the factories who have availed
themselves of the classes is very limited.

2nd. The technical schools have perhaps hardly been at work sufficiently
long to allow of a full estimate ofp their value. The designing classes, a6
well as the modelling clagses, have been most nsefal in showing true
plll'inciples, of work, but it can bardly be expected that they should do more
than this.

The design classes have especially been most satisfactory in their
inflnence, and the life classes have rendered very valuable aid to those
employed in the bigher branches.

t is felt, however, that, unlike many other technical arts, the large
ﬂoportion of the work carried on in the decorating department of the
mbeth Art Potteries is too entirely confined to manipulaion pecaliar to

the Doulton ialities of art ware to allow of those employed in it being
instructed in its details in technical schools.
The inations and certificates do not in all cases indicate fully the

qualifications of the worker, as many are found unable to pass who are in
the highest degree valuable in their respective handicrafts. Moreover, in
an establishment of such large extent, varions moral qlm]ities, rendering
some snitable for control and snpervision, and instruction of others, have
also to be taken into iderat The ity for ing very
early iu the technical training here in subordinate work to ensure deftness
of hand, pointe to the need of special attention being devoted to the junior
department of the art school, otherwise the techuical knowledge outstrips
the art training, and thereby hinders the development of the worker's
ability. It will be seen that this is the more important, inasmnch as
the terms of service of females are ily short, b a large
proportion leave on attaining a marriageable age.

COTTON.

No. 25.
Anchor Mills, Paisley,
Sm, February 13th, 1883.

Ir is extremely difficult to reply to your circalar of the §th, as our
marufacture is very much routine, and the workpeople occupying much
the position of skilled labourers, withont much opportunity of exercising
their knowledge, there are a few departments in which we shonid like to
see some improvement, such a8 bleaching and dying, and should the
Commissioners visit Paisley, we shonld be glad to see them.

There are no means in Paisley, for any workman desirouns of improving
1f, obtaining facilities for so doing, if we excepz%le schoil of design.
e are, &c.

Gilbert R. Redgrave, Es%, Secrew.r'g, i Crask & Co.
Royal C ission on Technical Ed
gouth Kensington Museum, London, 8.W.




APPENDICES, 661

. No. 26;

9 Bread Streei, London, E.C. *
Siz, February 16th, 1883. .
Wrra reference to your inquiry in your communication of the
8th instant.—

“1st. As to the influence, on the industry in which you are engaged, of
the science and art classes, and other sources of technical and
general instruction, which are available t0 the workmen, foremen.
and em})loyers of your district.” .

It is difficult to form “precisely any estimate “of such influence on our
branch of industry and possibly much of the influence may not come
directly to our notice, but undoubtedly many occupying leading positions
in our employ owe their general competency to such advantages. .-

“2nd. fulf;? any means whereby such instruction may be rendéred more

use!

We find not unfrequently that persons possessing some theoretical
inf tion are untrained in its tical applicati
way of & practical training would be & gain. - ..,

: We are, &c. -

The Secretary, -. Horrockses, Mrier & Co.

B.osyn.l Commission on Technical Instruction, .
outh Xensington Museum, S.W.

No. 27,

Butler St. Mills, Manchester,
Drar S, , February 7th, 18832
In reply to your circular letter having reference to the influence of
and art teaching npon the industry in which we are engaged, viz.,
spinning and doubling of fine yarns.

Without any experience of technical school training, it is difficult to
estimate results, bnt thie we do kuow, that the most successfal in our
business are those who from early practical training became thoronghly
acquainted with the working of machinery and the best application for
ensuring the most economical working, coupled with the best results (in
point of quality) from the material in process of working. Men otherwise
ignorant are often the most saccessful and it too often bappens that young-
men of education, without the practical training referred to fail in coming,
16 the front.

No doubt technical instraction would be advantagecns in the first™
instance, but we do not think any system of training would be at all eqnal
to the practical knowledge acquired in a * cotton factory ” and more parti-
cularly if the student is impressed with the conviction that a smccessfal
livelihood or otherwise is to be the result of his efforts.

L We are, &o.
G. R. Redgrave, Esq. Snaw, JaroE & Co.
) No. 28.
GENTLEMEN, Bolton, March 3rd, 1873.
Iy reply to inquiri tained in your circular of the 8th ultimo,

wo beg to say i—
1st. That we rogard the science 'an art classes carried on in Bolton, as

baving conferred on the industries of the town and.
district, which are chiefly cotton and iron, and that we look to them.
principally for the impr in general knowledge of our workmen
and to fit them to become foremen.

We think that an extension of these cl in technical subjects,
llowing more practical ‘P" tion, is highly desirable, and believe they
would have a beneficial i on our prod and greatly add to the

efficiency of our workmen.

Anything in the

Appendix G.
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Appendix G, Up to the last few years clagses have only been held for teaching science

—_— and art subjects, but there are now in the town classes for teaching
theoretically, technological subjects such as cotton, weaving, engineering
and tools, all of which have been well attended, and we have found that
many young men in our employ who have attended them have shown an
increased desire to understand the working of the machines and materiala
on which they are engaged.

At present we have in our mills 49 young persons attending evenin,
classes, and think this number would be greatly increased if technic
classes were established bearing more directly on their daily work.

2nd. As we have before intimated, the instruction which is being given
requires supplementing by more practical teaching to make it more useful.
And baving regard to the fact that evening classes are not uelf-aupgom’ng,
and that their first establishment and conti are d t on
voluntary effort, which is very unreliable, we would suggest that Govern-
ment grants shonld be made to institutions carrying on technical claszes to
enable them to purchase machinery sufficient to teach the mbjecu
practically as well as theoretically, or that schools especi dapted for
the purpose and sapported by pu{:lic fands should be established in smit-
able districts.

We think the encoaragement of more practical teaching would very
greatly influence and improve our manufactures.

‘We are, &o.
: For Crosses ANp WINEKWoORTH, Limited,
Royal Commisgion on Technical W. H. Browx.
Instruction. -
“WOOL AND WORSTED.
. —
No. 29. :
Ebley and Stanle{ Mills, Stroud.
S, Fel 4th, 1883,

In reply to the inquiries of your cirenlar of February 8vh,—

18t. We think the present art and science classes are of little or o
service to the woollen industry, in which we are engaged.

2nd. We think that classes for the stndy of mechanics, chemistry, and
designing for weaving, at fees which would make them sceessible to fore-
men, workmen, and their sons, would be of t advantage; but the
instruction should be of a practical kind, and the students tanght to
experiment for themselves. . If they have ounly to sit and listen, their
attendance and their interest soon decline. A emall laboratory in con-
nexion with the chemistry classes would be a great attraction.

Technical instruction in chemistry and design was given in this district
for two or three seasons, a few years ago, under the I:;Tm of the Bristol
College of Science, and in part defrayed by the lil ity of the London
Company of Clothworkers. .

o ‘We are, &c.
G. Redgrave, Esq., Secretary, MarLnG & Co.
Royal Commission on Technical Instruction,

: No. 30. .

Draz 818, Dewsbury, March 8th, 1883,
RerLiNG to your favour of 8th February, respecting “ Technical
Inscruction,”ofmd to WI;I;:IL:_ we have not previously given s reply, in

1st. We beliove the aci and art cl have s very beneficial
effect upon the industry in which we sre engsged, but we find that
workmen or foremen employed in our various departments do not avail
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themselves of the advantages effered by these classes to the extent desired, Appendix Gi
one reason probably being the lack of satisfactory schools in our town, as -
compared with neighbouring ones, and the cost of periodically visiting, *
such places as Bradford, Leeds, or - Huddersfield, being more . than
workmen feel justified in spending during the present depressed times.

-2nd. Instruction could only be rendered more useful in our town by
erection of suitable premises, but in onr humble opinion greater interest
would be taken in technical edncation by the working classes, could pro-
tection be granted to the various industries upon which so many of onr
countrymen depend for & livelihood. The want of bare necessaries for
life in some parts almost forbid a working man thsi‘nking of “ seience.”

. - Weare, &c. -
. Gilbert B. Redgrave, Esq., Secretary, - B. HerworTE & SoNs.
South Kensington Mnseum, London, S.W.

FLAX, HEMP, &o.

No. 8L

The 0ld Park Printing Company (Limited),
. - . 0O1d Park, Belfast, February 1oth, 1883.
I mAvVE received your circular of February 8th, addressed-to Messrs..e,
Wm, Girdwood & Co., the predecessors of the present firm. T -
At present there are only the classes held in the Working Mens’ Insti-
tute and the school of design, available for workmen and foremen, both of
which classes have been a great, assistance to many of our employés
attending them. o -, T
In regard to the means ¢ whereby such instruction may be rendered
more useful,” I would suggest the establishment of s good technical
museum, attachéd to which there might be, with advantage, a good
chemical laboratory.

Gilbert R. Redgrave, Esq., Secretary,
Royal Commission o(xll “Technical Instruction.

Sm,

Iam, &c.
J. K. Gzpwooy,

No. 82, .
S, ’ Belfast, February 12th, 1883.
In rep}y to your circular of the 8th inst., I do not think that the
linen trade of the north of Ireland would be benefited by technical schools,-

o8 this trade has been brought to such perfection that it holds the first
place in the world for the production of linen fabrics. 1t follows that
there is little likelihood of the linen trade being much benefiied by any
teaching to be had in a school, which would obtain the most part of its
information from .the facturers in its neighbourhood. .:Again, if
these schools are open to all comers, they would be injurious to the linen
trade, as it is most probable that many students would come from the-
Continent to learn our mode of manufactaring. Hitherto we have
generously taught. young men from other countries how we made and
bleached our ‘goods, and we are now sunffering for so doing by huving
raised successful opponents in the countries from whence they came, who

ve displaced our factures with those of their own production,
and beside have interfored with us in those countries where oar goods
were the only goods in use, - .

It mni be that technioal schaols would introduce other manufactures of
other fabrics ; if so, this would be of service, as we should not have to-
depend entirely on one trade as we are doing at present, but ss I am very,
ignorant of the working of these schools, I t give @ reliable opinion .
a8 to their desirability.  However, I mean to make myself acquainted.
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with their working, and if I find them desirable will support one that is
about to be establighed in Belfast.

There is no doubt that ecience and art classes could be made very useful
for designing ornamental work, but the Kensington folk do not eucourage
that class of designing, and, a8 a matter of course, the students in the
Government school of art in Belfast do not care about devoting their time
to a study that is not likely to obtain a prize.

Yours, &c.
Mr. Gilbert R. Redgrave, Jonn 8. Browws.
South EKensington Museum, London.

SILK, &c.

No. 33,

14, Great Bridgewater Street, Manchester.
- February 20th, 1883.
I reply to your circular of the 8th inst., I beg to observe that, as
regards my own trade, technical ipstruction in the manufacture is likely
to be of much greater service than instruction in design.
I am not able fo offer any sug%eetion a8 to means for rendering such
instruction more ugeful; the chief obstacl ists in the Juk
-and indifference of those employed. . :
Your letter being misdirected did not arrive in due course.
bave, &c.
THos. OBADWICK,

Sig,

" No. 84.
22, William Street, Dublin,
SR, February 27th, 1883.
Ix reply to your circular of 8th inst., in reference to technical
instraction, we have to say— |
1st. The only instruction now given in Dublin that affects our manua.
facture, so far as we know, is the Royal Dablin Society’s School of Design.
Unfortunately the demand for designs for our goods is not snfficient to
make the local school of design of much moment to us. As a rule we find
it more to our advantage to get our designs in England and France, from
gersons who not only supply the drawings but also the cards for the
‘acquard machines. .
2nd. Technical instruction in the mounting of looms, and in actual
weaving, would be of advantage, but the trades union of silk weavers here,
would, we fear, consider this an attempt to break down or set aside their
apprenticeship system, and wounld therefore opposeit and do all they could
to prevent young men from taking advanvgrage of ;uch inatraction.
. e are, &c.
Gilbert B. Redgrave, Esq. .. . . P, BroreEns & Co,

ELASTIC WEB.

No. 35.
Sm, Coventry, February 15th, 1883.
Ix reply to your circular of 8th i Ihave the b to inform
govenh'ywo have at present no classes for subjects having s

ou that in
zirect influence npon our trade, which may for your purposes be taken
a8 an ordinary textile trade. The science classes do not st present take
up any subjecie bearing directly on weaving or machinery, though it is
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intended to take up some of those subjects next winter. Our trade (elastic
webs for boots) is too plain for art classes to be any use to us. I fear that
one grent obstacle to the means at present sat. our dispossal being of great
use Is the Jack of interest in such classes among the working classes. At
the t of the ion I (beinf y to the sc

claspes) offered to pay all fees for any of qur employés who would join the
clagses, and only got one yonth (a clerk) to join out of about 200 male and
100 female hands. I fear no great result will be gained unless either
Parliament or employers insist upon youths, say, up to 18 years of age
attending some evening class, A difficulty we find in trying to start
technical classes in connexion with the City and Guilds of London Institute
is the groviding competent teachers. All the best men are actively
engaged all day, and are earning enough to be unwilling to undertake
evening classes in addition. Any further information that I can give or
get is at your disposal at any time. .

’ Yours, &c.
Josepr C. OpELL,
G. 8. Redgrave, Esq. _ Managing Director.
" HOSIERY.
No. 36.

Station Street, Nottingham,
S, . February 12th, 1883.

Appendix G.

. YouR circular of 8th instant hag had my attention, and, in reply to’

your first question, I have been unable to discover, after careful observation
and inquiry, that the science aud art classes, or the other means for
conveying general instruction, have tended in any gercéptible degree to
increase the intelligence of the workmen, forewen, and employers engaged
in the hosiery business. As far as my experi goes, the workpeopl
treat with indifference invitations to attend the classes and lectures at o
TUniversity Buildings (erected two or three years g0 At enormous expente,
in the hope of promoting and extending the b ts of edacation among
oll classes). At firat curiosity was excited, but much of the interest then
felt seems to be gradually passing away. In fact, only a few youths
here and there seom eager to avail themselves of the opportunities afforded
ot such institutions.

This reply to your first question will prepare you for my opinion in
regard to the second. I have asked young fellows whose advancement in
social position has been the ontcome of & iesim to obtain information, and
the replies have bsen somewhat as follows:—*I1 once in my eagerness
‘¢ imagined that I was held back from learning, but I soon found that I
““ conld obtain all I wanted; and now that I have become & master I find
1 cannot drive into the headis of the young people the idea that they
“ would gein anything by seeking theoretical and ‘book-knowledge.’
They seem convinced that the best techunical knowledge is to be bad in
_ ** the workshop, and there is much truth in this for the majority. As to

** the teohnical schools abroad, let us judge by results. Which is the

“ most intelligent workman? y, an English or an Ameri

‘* And what countries produce the best machinery ? Why, England and

¢ America.” .

Iadd that managers of factories, &c., confirm this statement, and at
the same time direct attention to the fact that technical knowledge is
likely to deteriorate, inasmuch as the old form of apprenticeship to a trade
is disappearing, owing to the restrictions imposed by trades unions, and
also to the fact that parents require that their children ehall be free to
socept the highest remuneration obtainable in any trade,  *

There is no doubt that in the lace business (one of the local industries)
it is essential that every facility be afforded for growth in the art of
designing, and without question the Nottingham School of Design has

.

g
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Appendix &, done excellent work in that direction, while manufacturers are fully aware

of the advisability of increasing its remume; and power for good.
am, &c.
For the NoTTINGHAN MANUPACTURING
Ooupany, Limited,
. W. J. Hesioe,
To Gilbert R. Redgrave, Esq., Secretary, Managing Director.
Roysal C ission on Technical Instrncti

South Kensington Musenm, London,

LACE.

No. 37,

GENTLEMEN, Nottingham, 1883,
Ix reply to your circular with questi a8 to the infl of the
and art ¢l on industry, we are not so well placed to give
you information as many of the houses in onr town, but can briefly answer
you as follows :—
1st. The infl of the cl is decidedly good, and the science
clagses are very well attended.
2nd. In order to render such initriction still more useful (and this
refers particalarly to the art classes), men should be chosen as instructors
who are practical as well as artistic, and who could teach designing as well
as painting.
eans should also be taken to bring clearly to the notice of workmen,
by means of advertisements, &c., that they can obtain such valuable in.
formation at so low & price. AtL present many workmen who actually

"know of such el are too to ing as 1o means of availing

themselves of the above.
We are, &e.
For Epwarp SteecManx & Co., Limited,
R. H, 8teeeMawy, Director.

TheRKnll‘ ission on Technical Instracti
South Kensington Museum, London, 8.W.

CARPETS.
No. 38..
Sz, Kidderminater, Fe 12th, 1883.
cting the infl of technical and

Ix reply to your inqui p 2

other schorgﬁ on the efficiency of workmen, foremen, and others engaged
in our principal industries, we beg to say,—

-1st. t we have an excellent school of art, which has proved of great
use in assisting to raise efficient dranght. and desi for our
principal industry in this town, viz., the manufacture of carpets, whereas
some years back we were compelled to go to France and Germany for
designs, we are now practically independent of other countries as far as
carpet designing is concerned.

2nd. We much need a school for the teaching of ch a8 applied
to the colouring of worsted and other yarns; anriien generall know
very little of chemistry, and work only by rules whi
from one to another ; they get resnlts without knowing the resson why;
there is much waste, which a thorough knowledge of chemistry might
save; it wonld be a great boon to the mext generation to have such a
school established here. 3
With that ahonld also be established a achool for the teaching of practical
hanica; our and f would be more valuable if they bad
such teaching.
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-A class for teaching the weaving of different textile fabrics wonld be-
invaluable in Kidderminster; we have ample opportunity to start any:
. kind of industry here, but we have great ignorance to contend with ; the
establishment: of & technioal sochool would be of immense advantage to the
rising generation, and would add to the prosperity of the town.
'We shall be at all times pleased to answer any. questions you may pu to
us to the best of our ability.

‘We remain, &e.

Gilbert R. Redgrave, Esq, ™ ™ " Jxuzs HuMPHERIES & SONS,
South Kensington Musenm,
London, 8.W.
No. 39.

31 to 45, Gresham Street, and
108 to 110, Wood Street, London, E.C.,
Sm, February 15th, 1883.

In reply to your circular asking our opinion as to the influence of
the seience and art clagses apon the industry in which we are engaged,
we cannot do better then enclose {on the report of the distribution of
priges at the Kidderminster School of Art, wherein you will find our
views fully stated. As regards our speciality, carpets, the influence of art

" classes in Taising the atyle of design and workmanship cannot be too fully
appreciated and encquraged. -
‘We are, &c.

per pro Tromass Taenve & Co.,
G. R. Redgrave, Esq., Victor L. Tarrive.

Royal Commission on Technical Instruction.

“ Mg, Jomx Brintox, M.P,, the Chairman, in moving the adoption of the ,

. , remarked that all the supporters of the school wounld be gratified
to know that the quality of the work done at the gchool was equal to any
hitherto sent up to the Department, while the number of works forwarded

was in excess of any previously despatched. The quality of the awards

waa also particularly worthy of notice. They had thia year gained a gold

madnl——(%gplmse)—also two bronze medals ; while the gold medalist algo .

hed the distinotion of winning the bronze medal in the Owen Jones
competition—(cheers). He begged to congratulate the gold medalist npon
his success, and upon the very excellent character of &e work which he
had exhibited. He never saw such o high quality of work produced, and
it not only reflected great credit upon Mr. Mein, but also upon the town.
He oould not help adverting to the success of the feature which was intro-
duoced last year for the first time, that of giving free studentships in the.
school of art to the various elementary schools in the town who choze to
take advantage of the offer. Seven of the schools responded to the
proposal, and no less than 16 youths were admitted as free students, and

were now partaking of all the advantages which that important institution -

afforded. Ont of that number several had obtained employment, and had
begun a suocessful career in the studios of desi an ifacturens
in the town. He felt that that experiment could be regarded as eminently
successful ; the object of the committee being to give every facility for the
sccommodation of the boya of those garenm who found it sometimes even
diffioult to pay the school pence, and who wished their sons to improve
themselves in that art culture in which they had shown so great an
interest. .

No. 40.

William Street, Greenhead, Glasgow,
Dgag S, February 12th, 1888.
IN reply to ﬁ{:ur letter of the 8th instant, we beg to say in reply o
the first question that we consider the art classes or school of design to

Appendix G
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Appendix G, be of great use for the purposes of our manufacture, but we attach mo
R value whatever to weaving classes or other similar technical instruction.
As to the second question, we have no suggestions to offer.
ours, &c.
. Jas. Temererox & Co.,
Wilbert B. Redgrave, Esq., J. & J. 8. TeurrLETON.
Sonth Kensington Museura, London,

PAPER HANGING.

No. 41,
Belgrave Mills, Darwen, Lancashire,
Sz, ’ . March 7th, 1883,
By oversight we neglected an earlier reply to your circular of
8th ultimo. Please pardon the delay. :

In reply to your two inquiries, we beg to say :——

1st. That the establish t of sci and art cl has not materially
sffected the status of omr workpeople; in our vicinity their career has
been too short and their scope too limited for the effect to be very marked,
bat we do of course observe among the younger people signs that the
meagre efforts are not without fruit.

‘Where, however, we do observe a great alteration, is in two directions ;
how this alteration arises yor may be able to judge and say how far the
credit belongs to sci and art cl

The first is & marked improvement in the taste of the masses, shown
in the repid rise in demand for our goods in chaste colourings and
artistic forms and a corresponding decrease in the sale of those crude
colourings and forms which formed a few years ago almost the entire
demand in the cheap claases of paper-hangings.

The second and still more remarkable slteration we observe is in the
statng and skill of English designers. Whereas a few years ago we were
unable to cure, except from abroad, anything but the most limited
range of designs,and these, from their want of merit, of a cheap and
indifferent type, we now find a large class of men whose training, ekill,
and , canse their designs to be valuable in a merely marketable sense,
bat not less valuable as giving imp to the improvement in the public
taste which we bave already named.

Our disbursements to English and foreign desig havein g
completely reversed their former proportions.

e shall be glad at any time to give you any farther information you
may desire, and as {o the fature we can only indicate that in our opinion
the edneation given in the art classes should go in the direction of
practical application of theory to the reproduction of d ive obj
and effects m all classes of production, and with some special attention
to local industries so that the pupils may learn some ides how to apply

their skill to their trades.
. Yours, &e.
Gilbert R. Redgrave, Esq., p.p- C. &J. G. Porren.
South Kensington Musenm, H. 8.
London, B.W. )
. No.42.
64, Eesex Road, Isli , London, N.,
Sk, February fgﬂn, 1853,

- In reply to your circular of February 8th, we do not consider tha¢
our workmen derive benefit from the science and art classes, and bardly see
bow any technical instraction will belp them. We find that oar best
workmen are those who have worked iu onr shops Yﬁom ytzxcng lads.

. ours, &c.

G. R. Redgrave, Esq. Jerrmers & Co.
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., No. 43.
406, Oxford Street, London, W.,
Dean S, February 21st, 1883.
) WE have the pl of di 1] memorand in v
to your inquiry of the 8th instant.

. Yours, &ec.
Gilbert R. Redgrave, Esq. . Grurow & Co.

arrrr—
MEMORANDUM.

Our business is divided into the following branches, and we indicate
opposite each the kind of teaching specially required in it:— ~

1. Cabinet and chair making. Pz;i_nciples of construction and
form.
2. Carving, Drawing, modelling, and knowledge

of the various styles.

3. Marquetry. Desi%x and harmony of colour.
4. Painting, decorating, and | In the two former, drawing in
gilding. . v various styles, and harmony of
colour,
5. Upholstery. Form and harmony of colour.

At present the only sources of information in our district are :—1st, The
desi by artiste for works to be made; 2ndly. Workshops where the
teaching is practical, but not very systematic; and, Srdly. The West
London School of Art, where no serious attempt has yet been made to
adequately teach either styles, harmony of colour in decoration, or

wing applied to actnal factures.
~: We find it comparatively easy to make good workmen in what is purely
mechanioal, but when knowledge of form, style, or colour is wanted, the
pumber who are tound efficient is very limited, and their work has-to be
produced under direct and expensive artistic supervigion,

Answering the second question, we feel sure that the technical education
of English workmen would be greatly promoted : —

1. By providing in all public schools trained teachers to prepare the

. _children for higher instraction in art classes when they are older.
2. Increasing lurgeiy the number of schools of design in London, and
giving, at nominal fees, instruction in applied art by competent
teachers.

8. Supplying London with, say, four additional technical

. :53 sending to them all duplicates from South Kensington, together
with good models of woodwork, ironwork, electro-plate, pottery,
jewellery, &ec.

4. Opening all national museums and galleries after 1 p.m. on Sundays.

5. Giving in muscums, board school premises, public offices, and

manufactories, free illustrated lectures upon applied art, to work-
men and others, at night, tickets being sent to their clubs, societies,
and employers for distributi R

6. Establishing free libraries of technical works at all the museums,

and having these open every day and evening,

Grrow & Co.

No. 4.
Halkin Street West, Belgrave Square,
and 15, Parli t Street, W‘ tmi , 8.W.,
S, . : London, Febrnary 13th, 1853,
Ix reply to your inquiry, we beg to say that—

1st. We believe the influence of the art classes has been beneficial to
those of our employées engnged in design, but for the working classes

- R
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they have done but little aa ‘yet, we find, however, they are attending
these classes in considerable numbers, and we hope for the best.
2nd. We have not sufficient information of the working of the classes

o express an opinion.
: ‘We have, &e.

To the Secretary of the Geo. Trortore & Sons.
Royal Commission on Technical Instruction.

No, 45.
. . . Police Street, Manchester,
Sir, . s Fel 21st, 1888,
1st. There is no doubt that technical classes, if diligently attended

Biy our workmen, would have a considerable influence in a few year’s

me. . .
2nd, The classes should be free to artizans, aa in many instances when
an apprentice is willing to study, the fees make it probibitory. Their
parents are invariably of the artizan-class themselves, and it is fre-

uently a sacrifice on their to place their sonsin a trade which brings
them in such small wages during their long apprenticeship, so that they
have little to spare for school fees.

It might be part of the agreement with an apprentice that he should
attend a technical class on certain evenings in the week. Ag the end.of &
term his employers, by applying at the school, might receive a return of
his attendance. "

No meodelling class has been properly formed in Manchester. - Pupils
have been invited to give in their names at the school of art, but only two
or three responded. .

Such s class we have no doubt would be of great value to the cabinet
and kindred trades.

We are, &c. -
Gilbert Redgrave, Esq. Kexpar, Munze & Co,
. No. 46,
109, Fleet Street, and 3, St. Bride Street,
Dear Bz, London, E.C., February 12th, 1863,
'We have many branches in our business: .
‘Wood and marble carving. C
Modelling in clay.
Denigning for textiles and paper-hangings.
Decorations generally.
Fine cabinet work.
,,» metal work.

« For each of these branches the practice of drawing and designing and
» kmowledge of form are of the utmost value. i
‘We are unaware of the technical instraction that may be had in your
classes, but we are very confid that all technical instruction is of the
greatest help fo young artizans, and we. shonld be delighted to see it
much more widespread tban it is now.
‘We have, &c.

Gilbert R. Bedgrave, Ezq., - Coruixsos & Locx.
South Kensington Museum. -~
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HOUSE DECORATIONS.

No. 47, -
.. : 38, Wigmore Strect, W.,
Sig, : Pebruary 12th, 1883.
Ix veply to your letter dated the 8th instant, making inquiry as to
the influence of the existing science and art classes, available in this
district, npon the industry in which I am engaged (interior decorations in
its various branches), I have to state my opinion as follows :—

1. Although 2 general advance has been made during the last 30 years
both in the taste of the public demand, and in the-design 'of objects
produced, there is still & lamentable waut of sound-technical knowledge
of the principles and practice of d ive art; particularly as applied to
decorative painting. ’ o . .

The advance ma%e i probably due to several cauges i— *

1. The opportunity of comparison afforded by International exhibitions,

and by the increased facilities for foreign trade and travel.

2ndly. The establishment of and the exhibition of collections

of applied art. "
- Srdly. The establishment of the science and art classes. _
- 4thly. The influence of n few earnest and enterprising artists and
~employers. .

The weak point in the advance is that it is not accompanied by any
extended knowledge of art, nor by such a sound knowledge of style as to
facilitate healthy criticism, nor in" the case of * decorative painting ” is it
accompanied by any advance in technical facility of execution. It is
almost impossibl find & student in the schools of art with any com-
Eewnﬁ knowledge of dhow to paint ornament for interior decoration, mor

and & th

ave the & lves the knowledge requisite for
instructing them. .
In the schools of art the ters are interested in the emcouragement

of those studies which secure priges or grants. The present tendency of
the departmental system is to encourage the prey of prize winni
drawings, or other works, often at great sacrifice of time. BStill, life
painting receives too much attention and reward. There is a general
want of training in rapid freehand drawing of or t on & large scale.

2. As to the means of rendering the schools of art more useful :

a. The schools should be kept more closely to their original purpose as
schools of design ; less encouragement shounld be given to the special
preparation of labonred prize drawings, énd the most valuable
awards should be made on a student’s collective work for the year.

b. All departmental prizes shonld be such as to assiet an earnest
stadent in prosecuting his work, not such ag to encourage the
vanity of dilettante students.

¢. The nomber of petty prizes shonld be diminished, and local acholar-
ships and travelling studentships multiplied, the local scholarships
shouid be attainable in the several grades; and the higher grade
prizes should be open to those students only who show proficiency
1n the application of art to decorative purposes.

d. Tt would not at once be possible, but I would look forward to the .
time when it should be the necessary qualification of any head master
of mare than 100 students, that he should have taken a travelling "
studentship and spent not less than three months in the study of

N decorative art abroad.,

1 entertain the strongest convictions (one which is shared largely by the
principal employers of art workmen in London), that the present system
in work in the various ‘‘schools of art” ted with the departments,
requires extensive remodelling before it can render any rea.{m help of
importance to art workmen or their employers.

T have, &ec.
The Secretary, JouN G. CRACE. .
Royal C ission on Technical Ed .

Appendix G,

RN



Appendix @.

672 ROYAL COMMISSION ON TECHNICAL INSTRUCTION:

ART METAL WORKS.
No. 48.
: 156, New Bond 8treet, London, W.,
Dear Srz, February 15th, 1883.
We are favoured with the circular of the%oyal Commission on

Technical Instruction, dated 8th , and in reply to the two inquiries
put forward therein, beg to say that ss regards the first, in our opinion
the influence of science and art classes on our artizans is of the highest
value, forit developes ideas of conception and taste that would otherwise
lie dormant, and raises the workman above the mere mechanical drudgery
of his employment. We believe the same inflnence awakens a desire to
cultivate refi t in the tion of his work, & sentiment that might
have been lost but for the exterior educational aid of the cl

It appears to us that, with the present facilities, an apprentice has a
hi%her aim than formerly. .

n past years, he was content, as the result of serving Lis time, to have
acquitted bimself to his master’s satisfaction, and to have become a steady
journeyman. Now he has the oprort:unity, with the aid of technical
instruction, to become a highly skilled workman or even a great artist.

yVith regard to the second question, we think the simplest method of

ding the infl of the art cl would be to throw open for free
admission on Sundays and holidays, every museam in town and country,
8o a8 te give the workman the ch of self education, withont the

sacrifice of his time, which to him is loss of capital.
‘We remain, &c.

To Gilbert R. Redgrave, Esq., Huxt & ROSKELL.

Sonth Kensington Museum, 8. W.

. .

. No. 49. . o
Great Hampton Street, Birmingham,
Dear Sm February 15th, 1883.
Ix reply to your inquiry No. 1, we would say,—
That so far as the infl of the sci and art cl have reached

our works, they have been beneficial, but we must wait for-the next
generation befors the full improvement can be secured.
No. 2. Our town is already working on lines which are most likely to
succeed, viz.:—
The sci and art cl in tion with the board schools for

the boys.

The school of art belonging to the Midland Institute for the youths. -

And soon we hope Mason College will add the fine. arts to its classes
for the young men and women, ’

This will, we believe, place our town in as good a position as we can
Bee our way to, at present.

Bnt to make good workmen requires more than simply s knowledge of

the fine arts.
. ‘We remain, &c.
_G. R. Redgrave, Esq. . ] T. Wukrssos & Sows.

No. 50. . "
260, 282, 264, Euston Road, London, N.W.,
. February 14th, 1883,

Ix reference to circular of the 8th instant, our experience of the
drawing schools is that they are ver{ usefal, as far se they go, bnt to be
really aseful to mechanics, the people that ought to be tanght there, the
teaching wants to be more practical, such as geometrical drawings, archi-
tectural plans, and section drawing. from actual objects to different

8m,
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Oﬂf] course the great difficnlty is to get workmen to ‘go the schools
ab all.
! - Yours, &ec.
@. B. Redgrave, Esq., . Joxzs & WiLis.

South Kensington Musenm, 8.W.

No. 51. .

387, Ludgate Hill, London, E.C.,
: February 22nd, 1883.

Iv teply to your inquiry under the date of the 8th instant, respect-
ing technical eduoation in Government schools (Government art and
soience classes); first, we are of opinion that these schools have had from
the beginning a very beneficial effect upon the foremen and workmen in
our district, and that the amount of benefit that is accruing to the trade
is increasing year by year, as the men who were old scholars are more
intelligent and artistic workpeople, their infl has a ponding
effect upon their apprentices, and induces them to send them to the
schools, These scholars having more intelligent men to work under, and
being instracted in the rules of art by efficient masters, where a really fine
collevtion of drawings and models are to be seen and used, cannot but be
. of service to & mnnufaoturing town like Sheffield. We can say without
hesitation, that the school of art at Sheffield has made & great impression
not onlkin the work that is sent out of the town, but_even upon work at
South Kensington Munseum, for instance, Godrey, Sykes, and Stevens,

. and we think it wonid not be a wise thing to allow the Board Schools to
take the wind out of the sails of the Sonth Kensington Schools. We
nsked some of our leading desifners if they thonght it would be advisable
to cloge our schools of art aud leave the thing in the hands of the Board
Schools. They were very firm in their reply, and said they hoped such a
thing never would happen. We trust, therefore, the Government will
firmly stand by the schools of art, as our opinion is that art instruction

Sz,

has by no means reached the important and high position, that it is.
" :

destined to occupy. .

*“We hope they will not lose sight of this, but that they will uphold the
sohools in order to aid the nation to hold its own against foreign
eompetition.

8 d. We have nothi g to suggest as to any means whereby snch
instructions will be rend more useful. We have only to observe, we
think that until recently (since the appointment with the present head-
master) the youngest scholars had not sufficient attention from the masters
of the school, and the efficient ones had more than was necessary. If
young scholara do not receive sufficient attention they become pick of the
thing, and leave sooner than they otherwise would do.

‘We have, &c.

James Drxox & Sons.
Gilbert B. Redgrave, Esq., Secretary,
South Kensington Musenm.

CARRIAGES,

No. 52.

113, Victoria Street, London, S.W,,
Sim, B February 22nd, 1883,
- BrpLYING t0 your favour of Febraary 8th:— .

The existing schools of science and art have hed a considerable influence
on certain manufactures to which thoy ministered, and for which they
prepared students, in many cases with much sunccess, pottery, china, lace,
cotton-printing, wall pa) metal oasting, carpets, gaa fittings, &c.,
glasa engraving, book illustretions and binding, furniture, tiles, terra~
cotta, &e. &e. .

i 14209, vve
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There are other trades on which they exercised scarcely sny appre
ciable inflnence ; among these, is the manufacture of carriages,

This may probably be accounted for by reason of the ex «ssive intricac:
of the work, ly mechanical, partly artistic, and much besides, neithe
one nor the other to any great extent; but requiring skill by practi
knowledge of materials by experience, and general arrangements by obser
vation of the effects produced in tise,

The past and present teachers have probably done their best where they
found they could apply their teaching readily, and where the goods to be
ornamented (to a certain extent) invited their aid withont the necessity of
8 long previous training or apprenticeship ; bnt where the finished goods
are extremely intricate and difficult of uction (the parts being s
extremely inter-dependent), it seems to have been thought nseless tc
andergo this training in order to invent and found a correct system of
teaching to meet the wants of the manufactarer. The difficulty is
i d by the ber of entirely distinct trades ied on in the
carriage manafactories.

The difficnities have been in s great measure overcome in Paris
(a8 regards the carrisge manufacture), by reversing the procedure.

Thus, the practical foremen and workmen studied art and science, and
applied them te their wants in their own way; they afterwards nndertook
to teach others, they themselves advancing in knowledge by the necessity

" of study, to enable them to hold their position above the level of those

taught.

ey required a great deal of emergy, entl y, ind Y
tact, and perseverance ; they obtained support smong their fellow warﬂ-
men, and from traders in the French provinces and foreign countries, the
emgloyers in Paris bestowing little notice on the work going on in their
midst for many years,

The founder and organiser of the work exhibited his plans in the Paris
Exhibition of 1867, and obtained s bronze medal. He again appeared in
the lists in 1878. 1In the time his lab bhad b more appre-
ciated, and he was awarded a gold medal.

The time came when the employers could no longer leavé the system
to fight its way unnoticed, and the Syndical Chamber of Carrisge -
;‘acturemin Paris took up the maiter and placed it on & mure permanent

footing.

Of all the manufacturers of Paris, few, if any, have made such grest
strides as the ‘carriage manufactare, both as regards improvement and

expansion. -

A member of onf firm long ago in his jury reports foretold the exten-
sion of this Paris indu.st?, by reason of the skill and energy of many of
those employed in it, and ite capability of standing and extending with-
out a heavy protective daty to support it artificially. It has long since
developed, and has fully competed with British earriages in man
foreign markets, carrying off much of the trade formerly done by Englis
makers. . .

A similar method of teaching has been carried on for nearly seven
years at St. Mark’s Drawing and Teclmical Claases for Coachmakers in
London. In addition, pupils have been taught free.hand drawing,
geometry, perspective, and been for the technical examinations
of the * City and Gnilds of London itate,” with some success.

For seven years s member of onr firm dncted the 1 in
carriage technology for the Society of Arte, and has been Chairman of
the Nt. Mark’s classes since their foundation. He also holds the office of
President of the Institute of British Carriage Manufacturers, founded to
promote and imp the ing f in this country. .

We venture to suggest that the Science and Art Department $hould
(for & time at least) employ some clever organising agents, who shonid
first draw up (with the sssi of f 8) a list of mannfactu
to which science and art training wonld be an mdm'.age;‘ mmtrele:dmg

em| ers, foremen, and workmen to a ing, and exp jec

of &‘zysmm and Art Depertment; invite their sympathy and aid,

form i for 2 £ s prize list, enter names of
d int teschers, sad periodically vistt the classes,

L2 4
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Tt was found an advantage to invite intelligent foremen and worlmen Appendix

to act on the.mmmittee of management of St. Mark’s classes. Much of
their success%is due to the enthusiasm, energy, and tact of these
members, who. have shown their appreciation of the el by their
perseverance in aiding the work, and inducing suitable students to attend

em. .
Do ‘We have, &e.
Gilbert R. Redgrave, Esq. Hoores & Co,

No. 53.

Carriage Manufactory, 311, Oxford Street, W., -
Sz, . - February 15th, 1883. ‘ -

- IN reply to your communication from the Roydal Commission of
Technical Instruction of the 8th instant, we beg to say as wmearly all
the workmen engaged in the body and carriage department have been in
the emply of the firm some years, and ‘are experienced men, they have
not felt the effects of the science and art classes, but no doubt younger
men have; and we consider the trade will eventually be benefitted by the .

said classes.
- . ‘We are, &c.
Gilbert B. Redgrave, Esq., Secret&r{, LAORIE & MARNER.
Royal Commission on Technical Instruction, .

South Kensingion Museum.

No. 54.

‘Worcester, and
45, Park Lane, Piccadilly, London,
. February 15th, 1883.

Ix reply Yo your inquiries on behslf of the Royal Commisbion on
Technical Education, we are very glad to find that so much attention is
being given to the extension of science and art clastes in varions towns of

- the United- Kingdom. s ¥
- ‘We find the Art School of Worcester very helpfal to oup apprentices,
o fair proportion of whom attend its classes ; our fism :i'ermg special
.inducements with a view to increasing the-number who do so. «

It will not be needful for.us ta point out’ how needful a knowledge of

drawing is to workmen in th® various branches of our business, where so
- much depends upan beauty, and accuracy of form, and good taste:ip the
- use of curved:lines. "

. Up to the present time, Worcester has not had the advantage of a

soience school. The want of this has been much felt. We believe“that
" such classeswould enable any of our workpeople who attended them to

take & more intelligent interest in their employment, especially those who

-are engaged in the manipulation of steel and iror, to whom & knowledge
. of metallnrgy would be an advantage. .

Or in the use of colours and varnish, for which a knowledge of chemistry
and atmospheric influences would be helpful.

A knowledge of electricity as a medium for signals, and also as » motive
power, is also required, and this want we have already felt.

In addition, to these, there are questiona of wei%ht, strength, and
.drought, most important in carriage building, and for the solation of
+which scientific training is greatly noeded. 2

. »We are; &o.
G. R. Redgrave, Esq. McNavear & Swira,

" ilee, xx

—

G.
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No. 56.

Few irades or industries have greater need of technical education than
carriage building, principally because it consiste of a number of different
parte which must work together in relative proportion and harmony, to
suite the requirements and taste of a luxurions snd scrutinizing peo&;le.

Again, it 18 an absolute necessity that, in addition to beauty, whereby
the cultivated eye is gratified, there must be durability and strength, For
what workmanship is so exposed to wear and tear as that of the operative
carriage builder, be it the woodman, smith, painter, or trimmer, each in
his branch must stady ‘“ darability,” namely, the atmospheric influence on
all smooth and polisbed surfaces, on joints, mitres, and timber in general,
on silk, cloth, carpet, and s}t dyed materials for the interior of carriages,
which are more or less exposed to the air'of a damp and trying climate.

Next is the continual resistance and variation in roads a carriage
with when in motion. This must be overcome without perceivable friction
or strain to light parts, and at the same time prevent jolting to
occupants. L. i

Should this not be accomplished, the carriage is no longer & loxury.

A few far-seeing men of onr trade have, for some yenrs past, seen the

ity tachnical education for coach artizans, that the
i petition for
with jealous eye

taste and design. At the same time they have watch
the progress made by other nations in that respect. .

It has been my good fortune to have learnt my trade under the employ
of one who may be called the pi of technical education for carriage
building, and to this circamstance I owe a great deal. "

‘When X first joined the trade as coach body-maker in 1875, Messra.
Hoo‘fer pointed out the great necessity of drawing, in order to produce
good designs for carriages.

g npon this, 1 attended classes for drawing, geometry, and per-
spective, where I gained an elementary knowledge in these subjects, but
to no great advantage could I apply them to my trade, until, in 1879, I
was sent by the firm of Hooper & 80. to M. Dupont’s technical school in
Paris, where I found the missing link between the art class and work-
shop, which had been so long sought for by the intelligent workmen of
our trade.

On first arriving in Paris 1 was st a disadvantage, possessing only &
scanty knowledge of French, which I had Jearnt in evening classes; how<
ever, in a %ew weeks I understood my instractor, who first set me to draw
side elevations of different coach bodies, then I was tanght how to get the
plans, with all the necessavy angles, lengths, and widths, which pre-
vionsly had troubled me in the worksbop, us #very workman had his owa
particnlar way of setting his work out. . .

After passing one month in the elements of carriage drafting, I went
through a ber of 1 in placing the under-carriage ander the

in
. body_, namely, the necessary gl;(:ln'sion for locking or -turning of fore-

carriage without touching the body, next how to regulate the beight of
body from ground, then in fixing hind carrisge to prevent wheels touch-
ing door when open, also the general prc:ronion given for the various,
parts of under-carriages of different size an shaﬁe. -
Having learnt the general rules which govern the designing of carriages,
studenta are allowed to design carriages after their own taste, which are
d principal, who is a practical man, and has worked at the
bench as body-maker, therefore p ing both a practical snd theoretical
knowledge of carriage-making. .
Students that are learning for the practical part of the trade, are
tanght to apply their drawings to practice in the school-workshop, where'
wvarious parts of carriages arg got omt in the wood by a geometrical

system. PR -
It is here I firat saw the benefit of geometry to my trade, both for the

saving of time and the precise manner in which the work may be done.
This school can onlE date six d at a time, but its fame

is known throughout Europe. During the six mouths I spent there I had
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as fellow gtndents young coschmakers from Russia, A:}:m-ixg and Spai.nt,_ Appendix &,
hoal o tages o

ghowing how keenly alive are_foreig:
the teaching of this comparatively small school. .
The cdachmakers of Paris are greatly indebted to this school, for it has
been the means of setting new fashions, in introducing new shapes and
lines to carriages, which are continually looked for by the carriage-riding
ublie.  *
P The French have then been the first to see the necessity of educating
young men in the theoretical part of their trade, in order to produce light
and elegant carriages. - -
Looking at each branch of our trade seg:mtely, one may see where the
workmen might apply a knowledge of technical education appertaining to
his trade, e.nﬁ 80 master many of the present difficulties which arise from
want of sound principles to work npon.
The woodman must attain a knowledge of the strains his work will meet,
and so provide against them dingly, otherwise the P
i wonld be inually in d To do this he must

to

of

s h first be
acquainted with the nature and properties of various woods used by him.
Then it is essential that he should possess some knowledge of geometry,
either by scientific training or,as it is more often attained, by long
experience in hig trade. It is well known that not only does strength of
his work depend on the quality of the timber used, but rests even more on
the precision with which it is put together, and it is in this the good work.
man distinguishes himself. Thus we find that one man provides the brains
for several others, who work under his responsibility, and it is well to -
mention that these positions are only gained by those who have spent
many yehrs in their craft.

The smith must acquire a knowledge of iron of various brands and their
weldable qlmlities ; aiso of steel, and the precautions and methods in nsing
it. Then in construction he must uee discretion where to apply strength
in form and substance, and where he can safely dispense with it for
appesarance sake, bearing in mind the ever increasing demand for light
carriages, both in weight and appcarance. .

The painter shonld be acq; d_with chromatics, on which he may
dis‘rlny taste and judgment in his daily work, to produce delicate shades
and tints. He at presentcan only come to results by long practice in his
trade, in the same way he get.a a_knowledge of the varions pigments,
€ d forming ial, and varnish, All this might be learnt in com-
parative little time were it tanght in a well directed technical class.

© It would be an advantage to both employer and workmen jf the trimmer
.bed & kuowledge of geometry. In the first place, that he might cut
expensive materials with as little waste as possible, and so economise the
cost of goods in producing carriages. 8 dly, that in the case of a carringe
being wanted at short notice the trimmer. could take the necessary
‘dimensions while the body was being painted, then cut his cloth, carpet,
moroceo, and leather, that they may fit. The art of drawing is also
desirable, for by drawing * taste” is created, cultivated, and governed,
snd if there is one charnoteristio that should show forth more than

nnother in trimming, it is taste.
Another advantage of drawing to the trimmer is that after be haa the
. ven dimension of head-room, leg-room, and seat, he can draw in the
- development of the human body in a recumbent position, and =0 form his
. squabs, and cushions, or place his spiral springs to afford the greatest
amount of ease, at t.éle outlay of a few lost minutes, where hours are now

t in refitting an djustm

Here are the four fundamental branches of our trade’; in each may be
traced the great ity of technical ed ion ; at & glance one may see
the great saving of time it would afford the intelligent workmen, wio at
freae_nt are untaught in the general technology of their trade drudges on,

earning only what they themselves find ont. -

Formerly it.was the cuetom to bind or apprentice Iuds at the age of 14
to the master coachbuilder, he being & practical man, undertook to instruct
the lad in coachbuilding generally ; here it is seen that the a tice of
years back had better means of obtaining a general kuowledge of his
trade than young men of to-day.

xx 2
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Forsince the increase of carriage buildin¥ generally the master of the
present is not an operative in the mechanicnl part of his business, but the
general designer, seller, and capitalist, therefore, he cannot be rcsponsible
for the teaching of young men, his time being so much oceupied in other
matters.

Again the modern capitalist coachbuilder has been forced by circum-
stances to regard one of the laws of political economy, namely the sub-
division of labour, by which the revolution of business is gumicker and
returns likewise, but while this has been s great boon in producing
carriages with rapidity, and so affording facilities to offer them to the
market at low prices, it has had this one drawhack, it has confined the
artizan to one particular branch ; sbould he the artizan be at all indolent
he remains in comparative ignorance of his trade in general.

Now it is time we bad some equivalent for the old apprenticeship; one
thing is certain, we cannot establish it again, since the director or piece-
man i & man of business and not & teacher, consequently he will not part
with his knowledge, neither spend his time in instructing young men
unless he sees means or intelligence that will readily repay him for hig
trouble. In-the case of a father teaching & son, the parent would of
course use his best endeavours to make a good mechanic of the young
man ; but this is by no means general between man and man.

It is only by technical schools young men er improvers can gain &
perfect knowledge of their trade, which it should be their ambition to do,
80 a8 not only to eqnal the old apprentice in his general knowledge of his
trade, but to surpass him in the application of science and art io our
craft, 80 overcoming many of the old difficulties and misunderstandings.

The Science and Art Department of South Kensington has for years
past held claases and examination which have benefited many, but not the
artizan to any great extent, as from an artizan’s point of view it is one
thing to learn science and another equally important to apply it to his
trade. What we ask is that science should be tanght by practical men
who know the difficulties that are to be met with in practice, which theory
makes no allowance for.

The question is, then, where and how shall we get these teachers who
shall possess both ascientific knowledge wih & practical experience.

There is but one way clear at present, that is by establishing technical
colleges where men may first learn in theory the science appertaining to
their trade, then apply that knowledge ﬂined direct to practice, for it
has been shown this can seldom or never be done in the workshop, becanse
who will pay for the time spent in experi ing or apphcation of
theoretical knowledge, if for want of practice it cannot be done in the
same time as by the old rale of thamb.

Certsinly there are masters who have dope all in their power to raise
their employées above the level of mere machines, and given both time
and money for the adv t of the industry o which they belong;
bat these are few indeed,

The technical examinations of the City and Guilds Institute are excellent
tests of the laying ont of fp)ans or general knowledge of our trade, but
there is no examination of the practical part itself. Neither will there be
until the ical as well as theoretical part is taught by a scientific
method. For so long as Enctice is tanght by rule of thamb, opinions will
differ. What then shall be onr criterion by which we may condemn one
piece of work or mode cf construction, and uphold h .

In reference to technical education in France, it is by no means so
wildly taken up as it is here just mow, but where it is taught it is more
thorough, and is carried more direct to ice ; for instance, at one of
the leading firms in Paris the work is laid out as a geometrical problem
by the foreman. His daty is firet fo draw the side elevation of the
required carriage, then to form his plan from it, showing all the n
lines and angles, therefore, he is generally respongible for the construc-
tion, strength, and working of the cayriage. .

All the workmen have to do is after planeing one side of the various
Ppieces of wood true, and flat, to mark off from the drawing the required
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- tenons, .mortices, bevels, lengths, and width, then, providing (the men Appendix G.

work to their lines, the work will go together and fit.

The one advantage of this method is that a single coach-body can be
distributed amongst many workmen at one time, go saving labour and
time in putting things together to find the various sweep and bevels,
therefore doing more work in the same time.” .

It is & known fact that it has been the pride of Fremch workmen to do
all for the advance of their trade, either by communication of knowledge,
or by forming classes where thoy meet, discuss, and prove various theories
of their trade. . -

It may be added that the advance made by the French during the last
20 years is due principally to. the enthusiastic workmen who, seeing their

-opportunity for improvement grasped it, and the coachbuilding world
knows the result. X

In conclusion, let the English artizan be instruoted in & method similar
o that of the French, then, with the sound princigles of English dura-
bility, I firmly believe he will hold his own against the world.

PRINTING.

No. 56. -

Bread Street Hill,
Queen Victoria Street,
London, E.C.,

: . February 13th, 1883,

~ IN-snswer to'yomr inquiry we beg to say that there are so many
details and niceties in our business that we do not consider any technical
instruction given outside our office would be of any value, or in any way
obviate the ity of the spprenticeship which is now the custom in our

"B,

o
‘We find that the best workmen for our purpose are those brought up by
ourselves, while others, even after their apprenticeship, are often quite
unft for any but the most ordinary work.
Yours, &e. B
.Gilbert R. Redgrave, Esq. R. CraT, Soxs, & TAYLOR. .

UPTICAL INSTRUMENTS.

No. 57,

68, Cornhill, London, E.C.,
and Lister Works, Holloway, N.,

and 1016, Chestnut St. Philadelphia, Pa. U.8.A,,
‘GENTLEMEN, February 14th, 1883.

. 1 rran I cannot sssist yor in the most valuable work yoa have in hand.
Unfortunately my workmen are in no way influenced by science classes,
and the want of more technical knowledge is continually felt. I haves
strong feeling that if the instraction ivenL ab o:n'lboard and middle class

schools was of a more practical ane ter, lads wounld be
started in life far better able to engage in industrial and scientific work
then at i i is almost unknown this class,

pplied
and after lads get into the workshop, unless started beforehand, they are too
apt to sink into the sluggish state of other workmen and work for their
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Appendix G. week's wages without taking an mtnllxgent in the fact:
— in hand. This I find npplxes to machinery as well a8 goientific and optwnl
instrumenta.
Yours, &c.
To the Members of the Royal Commission, ' Jos. Brek.
No. 58.

The Great Eastern Railway,
Engineer's Office, Liv 1 Street Smtnan, EC,

Dzax Sig, June 9th, 1883,
I ax in receipt of your favour of 8th instant,

This Company bave at Stratford a ion where sci and art
classes are hel and sll the empluyés in the London district can uvml
th Ives of the instrn provided, but it is optional.

Yours, &ec.
* Gilbert R. Redgmve, ES'F Becretary, Avr. A, Lawcrer.
Royal Commission of Technical Instructwn,

South Kensingtor Museam, 8.W.

No. 59.
Ma.ncheseer Bheffield, and Luwolnslnre Railway,
s Office, M

Desn Sm. June 14th, 1883,
Li 1o your circular letter of the 8th instant, I beg to Bay :—

1 T]mt us the I;tl and M:u:d dmd of.herl ﬁfm by tha
instruction are little appreci and so poorly utten
morlgmen that their infl on the industry of the d is very
slight.

2. Buch instruction might be made more useful by the Science and
Art De ent being more liberal in their grants, and not make
them dependent solely npon the results of the examinationa.
Encouragement should be given for lbtendmtie N

am, &c.
" Gilbert R. Bedgmve, E: Y Cragres Saceé.

Royal Commission on Fechnical truction,

South Kensington Museum, London, 8.W.
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OPINIONS OBTAINED BY PROFESSOR ARCHER respocting the EDCCATIONAL
VaLug of the Museum of SCIENCE AND Art, EDINBURGH.

Mauseum of Sci and Art, Edinbargh
8z, " April 19th, 1888,

‘WaeN the Royal Technical Commission visited this museum a few
weeks ago, the Chairman, Mr. Samuelson, M.P., asked me to farnish him
with any written testimony that I could produce from practical men
respecting the use of the collection of models and specimens here. It has
been found impracticable to get this from any registered documents,
because in the great majority og ocases such testimony is given verbally. I
therefore add: d parying circular to several gentlemen, most

“of whom have frequently visited the museum for practical purposes, and
¥ enclose their replies.
- I have, &ec.

X Taos. C. AncrER,
@, Redgrave, Esq., Secretary. Director.
Royal Commission on Technical Instruction.

CrrouraR LETTER.

Museum of Science and Art, Edinburgh,
Deas Sm, March 31st, 1883.

Fow the information of the Royal Commission on Technical Instruc-
tion I am anzious to learn any facts tending to show whether this
museum has been of any os‘peoial uge in affording information of practical
value to the industries of the country. Is any such fact within your

Lknowledge P
I have, &o.
Tros. C. ARCHER,
Director.
No. 1.
Prioz’s Patent Candle Company, Limited,
Belmont Works, Battersea, London, S.W.,
Drar Sim, April 3rd, 1883,

I ax favoured with yours of the Slst ultimo, and have much .

pleasure in saying that during the years when I was manager of the.

Addiewell Chemical Works of Young’s Company, I frequently applied to

the officers of the for information bearing on practical i

or to learn where such information could best be obtained. On many

ocongions I found the museum very useful in thie way. I am confident

that it would be of service to practical men to take oacl?sional opportanity
e

to examine the collestion of models and speoci in tl
Iam, &o.
. JouN CaLpERwooD, Manager, .
~ Thomas C. Archer, Esq., Price’s Patent Candle Comgany,
S Director of the Museum of Limited.,
Science and Art.
No. 2.

The North British Chemical Company (Limited},
149, Hope Street, Glasgow,
Dzax Six, . April 10th, 1883,
I HAVE great pleasure in testifying to the value of the Edinburgh
Museum of Science and Art as a place of reference for manufacturers,
I have fr:‘nnently had occasion to visit it myself, and to apply to you,
both personally and by letter, for information on various subjects.

Appendix G.
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I ider the collections there admirably arrenged and of great

scientific and technical trade importance, and I only wish it was near
enough to send all onr workmen to study there; they wonld thas scquire
& knowledge of which they are at present greatly in need.

Thrmkinf you for the constant and polite attention yon have invariably

given to all my applications,
I am, &e.
Professor Archer. Evw. C, C. Staxroznp, F.C.8.
'No., 8. -
Rosobank Iron Works, Edinburgh,
Drax S, April 14th, 1883.

Ix answer to your inquiry as to the usefulness of the mechanical
model department of your museum, I have to make the following observa-
tions, which I do from my own personal knowledge :—

1st. I have found that, in the absence of large hydraulic engines, &c. in
these works, the models prepared by you were exceedingly useful to
partie’s coming from a distance, whom I have taken to the museum to
explain the same.

nd. I have learned much myself from repeated afternoons I have

spent there inspecting models of marine and other engines.

3rd. I think the department for apprentice engineers is of the greatest
possible value, and would be more so still f you had a convenient
arrangement of showing the various engine models in motion, which, I
think, could be easily done.

Lastly, T have only to add that the work hip of your models is
simply perfect, and most faithfully executed to acale down to the very
pins and bolte and nuts. I have taken many engineers to ‘im&cﬁ them,
who have been delighted with their excellence of finish, and I know of no
other establishment where equal quality of modelling is to be seen.

Iam,
To Prof. Archer, Director, A. Berrs-Broww,
Indugtrial Museum, Edinburgh, Mem. Inst., M.E.
No. 4.
Caledonian Railway Company,
Locomotive Department, Saint Rollox,
Dzar S, Glasgow, April 14th, 1883,

I ax in receipt of your circular letter of 31st ultimo.

On every occasion when visiting Edinburgh, and have time st my
disposal, there is no place I can spend & few hours with greater profit
pleasure than your museum of science and art, and have much pleasure
in testifying to the great good to be derived to old and young alike
in ::llltmg this most interesting place, and to engineering students
specially. :

The collection and selection of hinery is of the greatest importance
to them, owing to the correctness of the models in all their essential
details, They show the most gimple and correct method of edueating the
youth I know of, and wonid recommend strongly that the i ers
would kindly consider the yropne? of making dn'plicaw models for the
Glasgow Musenm for the benefit of the hani dents of Glasgow ;
such an arrangement would be of incalculable benefit to the youth of this
large and important manufacturing city.

advise this more 80 on account of the models in the Edinburgh Musenm
being the finest collection I know of, and their execution, to the most

i detail, is fanltl and reflecta great credit on all concerned.

Yours faithfully,
Thos. C. Archer, Eeq., D. DruMMO¥D.
Museum of Science and Art,
Edinburgh.
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. Greenhead Engine Works, Glasgow,
Dgag 81z, April 6th, 1883. | -

I BAVE repeatedly examined the varions mechanical models in the
Edinburgh Museam of Science and Art. :
I have found these very carefully ted, and the work hip of &
very superior description. T
'hese models are made to such a scale, and several being shown in
section, & more correct and practical idea is learned of the various parta

. of the machine, and also of their movements by any one wishing to study
the game, much better than from a drawing or description.

" I have also for many years regularly visited the industrisl department,
more particularly the mineralogical section, and have derived much
information from the methodical and scientific arrangement of the various
exhibits, and also from the useful catalogues published.

T remain, &c.
Thomas C. Archer, Esq., D. Corse Grex,

Edinbargh. . of Giex & Ross, Engineera.

No. 6.
:
56, George Sh'eef,"Edinburgh,

* DraR Sm, April 4th, 1883. N

I mavE frequently had to consult the specimens of decorative art in
the Industrial Museum here, both those which form part of the permanent
collection and those which have been lent at various times; and as an
architect much d in designing farniture and internal decorations, I
have found it dscidedly advantageous to study these exnmfples; indeed, X
should say the greatest benefit to designers if the number of good examples
of ornamental art in the musenm were largely increased, and a library
formed, even on & small scale to begin with, where art books could be
consnlted, with the facility and ease with which this can be done at South -
Kensington. .

I am, &c.
. JouN W. SmaLy.
The Director of the Museum of Science and Art,
Edinburgh.
No. 7.
8t. Helen’s, Cambridge Street, Edinburgh,
Dzaxr Sta, April 9th, 1883, -

IN connection with the work I axbensive}f execute in all the
departments of sculpture, 1 have frequently found the casts and other
objects in the Edinburgh Museum of Science and Art of much service,
and I have had occasion to learn that, to my workmen, the study of these
has often been of valuable practical mse. So great is the benefit that I
believe to have been derived, especially by young men, from the present
collection of sach casts, &c., that I should very much like to see the
namber of examples of medizval and later decorative works of merit in
the musewm increased. .

I am, &ec.
The Direotor of the Museum of Science and Art, Jory REmvD.
Edinburgh.
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_No. 8.
87, George Street, Edinburgh,
Dean 81, April 5th, 1883,
% Ir affords us very grest pleasure to state, for the information of the
Royal C ission on Technical Instruction, that the advantages offered

by the exi of the n of sci and art kave been of gremt

service to us. We employ & considerable siaff of workmen, consisting of

jewellers, silversmiths, engravers, and watchmakers, and have for many

ﬂ?f“‘ done our best to remove the idea, particularly in the upper ranks of
ife, that nothing Eood nor artistic can be got ont of London.

Through the tages of the , and also of the school of
design, it has been our happy privilege to grove that this is a totally
mistaken idea, and we sincerely trust that the legislature will open n;
still greuter fwilities; Anyone who haa travelled abroad must be strac

with the g d with this country. .
e are, &c.
Thomas C. Archer, Esq. MapsHALYL & Sons.
- - No. 9.
Desx Six, Edinburgh, April 9th, 1883,

In reply to your circular, dated March 8lst, 1863, we have muels
pleasure in stating that we have frequently availed ourselves of the
facilities offered by the mnseum of science and art, and the information
we have there obtained hus often been of comsiderable benefit to us for
business purposes.

Yours, &e.
Prof. Archer. Toouas NELsoxw & Soxs.

No. 10.

10, Princes Street, Edinburgh,
B, - . April 16th, 1883.
1 mwst apologise for not replying to your note sooner, but have been
from home.

Fourteen or 15 years ago, when I first started the glass works, I made
nothing but the most common goods, now, through the aid of the industrial
musenml, I not only make the Eect quality, but in certain classes have the
monopoly.

I woll remember when I first started to make the imitation of the
Venelian glass how my principal workmen were in the babit of s ing
their Saturdays in the museum, examining the large selection of Venetian
glaes, and how you personally them, not onl; by explaining
in the the diff kinds i uk; d & ©

P , b h’i
* portion of your valuable fime at the works, showing the men how to

them, and the result is that I have as fine s class of workimen 88 any
employer conld wish for, and am glad to say that the principal workmen
b opportumﬁthb:fthmhn snd yor istants for the
I take this i ing you your assistants for
kind. and i ng loyé mdulfhavlereoeivedayowhmd‘.

ot

remain, &c.
Professor T. C. Archer, A D. Jeskinsoy.
Musenm of Science and Art.
No. 11.
3, North Elliot 8treet, Edinburgh,
Deaz Sim, April 16th, 1883.

I save much pleasure in eaying, on behalf of the Flint Glass Makers
Friendly Society (Esinbnrgh District), that the collection of both ancient
and modern glass in the museum of science and art has been of great
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benefit to us as glass makers, especially on Fridays and 8 days, when

we have been able to give the collection our careful attention, owing to s
being finished work for the week, and we consider it & great boon t0 us as

tradesmen. .
I have, &c. Lok
- (For the Edinbore’ District),
Mr. Thos. Archer, Director, ,» Wi, Syure, Secretary
Museum of Science and Art, :
Edinburgh.

APPENDIX H.

Conx: wrre O, or TraDE SocreTies. ‘
- .

The following letters from secretaries of some of the more important

trade societies in Manchest tain the views of the writers, as repre-

senting their unions, on the n¥bject of teehnicaldinstmction', and in some
bi question of iceship and pi k.

) & (4%

50, Grosvenor Street, Chorlton-on-Medlock,
DEar SIE, January 17, 1883.

As promised, I now give you my own opinions as regards technical
education, and what would be beneficial to the workin% engineers and
machinists of the United Kingdom. TUp to the time of 14 or 15 years of
age (just as parents could afford), I won d allow boys to remain at school,
learning reading, writing, and arithmetic, including fracti decimals
and jon in its rudimentary form, slso English history during the
present century ; snd from 16 years of age to 21 years, I would suggest
they should be tanght (that is those who have a taste for these sabjects)
mechanical drawing (to scale), algebra, and geometry, at some good night
school. These subjects, if mastered, together with at least (5) five years
of an ind d or agreed ap) iceship at one or more branches of the
engineering trades, would mnie the machinists of this country second to
none in the world, and as at present they would have no cause to fear
competition from any foreign workmen in oumr branches of trade. And
then I would say if we canmot, with the above, hold our own in *‘the
neutral markets ** of the world (if there be any), let those go first who have
greater abilities. -

I am, yours faithfully,
R BERT AUSTIN,
District S y, Amal d Society
— . of Engineers, &e.
The Secretary of the

Royal Commission on Technical Instruction. e
50, G Street, Chorlt Medlock,

Deaz Sis, February 24, 1883,
IN reply to your questi Ist, do I id hildren should be

taught free-hand dnwin%in an elementary school, &o., &o.

1 say yes, where a child is fond of it, or shows an inclination to practioe
or to taught the same, but not otherwise. This should never be forced.
If it is, they will never practice mechanical drawing afterwards, where it
mamA be avoided. |

T s

; an; ang| in my op should have & love for his
art, in addition to its usefulness, or he cannot achieve success.

2nd. Do I think where drawing is now taught in our elementary achools
sufficient time is devoted to this study; I sgain say yes. That iz, in our

Appendix H.
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board schools in Manchester, there is sufficient time allowed, and the kind

PP

of drawing is of that nature which has a tendency to develope the inclis
nation towards it.

My experi and r brance of my own boyhood’s school days is
such, that, on no account, wonld I attempt to make all children learn or
attempt to study those things which they have a thorough distaste for, nor
should all learn alike in the school bours. I have an idea (it may be &
mistaken one) that a boy or a girl will not have discovered the true value
of mechanical drawing until after sixteen years of age; and then there are
other schools at night where the student can devote as much time ss he
can spare from his daily labour to the acquisition of & thorough knowledge
of his favourite pursuits.

I am, yours truly,
The Secretary of the Ropexr Avstry,
Royal Commission on Technical Instruction. .

260, Ashton New Road, Manchester,
. e - January 29, 1883
Ix answer to your request that I should give my views as to the
best mode of supplying “‘technical” education to the artizans of the
conntry, and also as to what shonld be taught, I have pleasure in sube
mitting the following suggestions, which must be taken as referring to the
cotton trade— E
1st. Schools.—These shonld, I think, be established in every
centre, and where school boards exist, either under their control or
in connection with them, and should be supported a8 board schools
are, viz., by local rates (the districts in which the schools are
situated deriving most of the benefit) supplemented by Govern~
ment grants for results. There are alrcady in existence a large
number of prizes ilable for fal students, and no doubt
these would materially increase with the popularisation of the
classes, which should in all eases be held in the evening.
2nd. Popularising the classes.—For this purpose, I am of opinion that
it wonld be advisable when the classes were opened in any district,
that one or two lectures should be given explanatory of the
reasons for the step taken, and illustrating ita necessity, The
leciarer should be well known for his practical knowledge of
the principal inductries of the district in which he has to epesk,
and the meetings should be made widely known by posters, &c.,
and the intimation should not be confined toa and often a
scientific announcement in the papers.
3rd. What should be tanght— - .
A.—A thorough and practical knowledge of the different classes of
cottons, their length of fibre, their strength and other thhu,
and how and why these are applied to the different requirements

S,

s dnatrial

of the .

B.—Thedretical and applied hanics to be illustrated actaal
working models of cotton machinery, as almost every rule and
system in hanical li is illt i in the mal-

tifarions machines working in a cotton mill. i
C.~-The rulee of arithmetic which bear on the calculating of wheels
and changes required.
4th. Piece-work.—This I believe to be the beat system where the work
is or approaches to being of a uniform eharacier, snd I do not
believe that it has s iendency to induce the scam of work,

as men on piece Tequire less oversight o keep at work,
thereb‘{ml:anng' the overlooker more time to examine the resulé
when finished.

5th. A ticeships for seven years.——1 have no faith in shis 25 & means
g; improving our workmen. It mif’lz: bave had its advan:
when it was customary to teacha several departments of &
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trade, With the exception of those who are. being trained to
saperintend works, this, with the present system of labour division,
is neither necesary nor desirable, as & man who had served his
time to half & dozen different classes of work would have to be
exce}niomzlly clever to compete with one who had devoted his
whole time to one department. Not only so, but a lad who went
to & shop at fourteen and who knew he was tied to it at & slowly
progressing rate of wages for seven years;, would not have the
same inducement to put forth his energies as aucther who knew
that at any time he could command the full market value of his
services ; and as active habits form & large proportion of the
stock-in-trade of the best workmen, other circamstances bein,

equal, I shouid that an mnind d workman wounld
best serve his employers interests.
Yours truly,

Jas. MawDsLEY,
yeneral Secretory of Amalgamated Association of
perative Cotton Spinners.
‘1rne Secretary of the .
Royal Commission on Technical Instruction.

In the letter-press printing trade, very similar rules and practices
vail in all the chief towns of the United Kingdom, and there are several
tinct organisations or unions existing among the men. The London
Society of positors ié an independent body numbering over 5,000 mem-
bers. The Typographical Association, which. has its %mad-qna.rters in
Manchester, includes all‘the chief towns in England, Irelend, and Wales,
except Dublin and Leeds, and has a total of 5,500 members. Scotland
has en Association of its own on a similar basis. The general custom
throughout the United Kingdom is for apprentices to be bound for a term
of seven years. In Scotland and the north of England, a verbal agrecment
takes the place of a binding indenture, but the time served is the same.
Proposals have been made to redute the term to five years, but so far
" they have met with little favour. - All the unions make efforte to limit the
number of apprentices, though their rules on the subject vary very much
in their stringency. The essentials for becoming a good compositor are, &
fair general knowledge of grammar, history, and literatore, and &
mechanical dexterity, not difficult for a smart boy to acquire, in pickin,
up types. To sttain to a high degree of efficiency the compositor woulﬁ
find it & great advantage to have greater facilities than he has had in the
past for acquiring » knowledge of foreign langnages, of science, and of the
other topics with which the books and newspapers of the day are oconpied.
The ordinary jobbing printer; that is the one who does all the other work,
except that referred to, wants & rathar different training, less of the
literary Wnd rather more of the mechanical. A knowledge of colour and
an idea of graceful forms wounld be of great value to him. To all classes
of young printers, the oPening of evening clagses where thejr elementary
ducation could be supp d by technical training would be & great
advantage; and as the reporting and editorial staffs of the newspapera are
largely recruited from the jonrneymeQn compositors, the effecta of a better
training would be felt in that sphere.” . .
Foreign competition has not so far had much influence upon the printing”

Sim,

o.
In the United States & much shorter apprenticeship is served, with a
. result that the men become less acquainted with the general trade, thongh
equally apt es type setters. The division of printing offices, or works, as
they are now frequently called into departments, 1s having the same
effect as in other trades, that is, that men grin greater proficiency in some
E‘z\m of their trade, but have a less general or all-round knowledge of it.
his operates very disadventageously in places where the work is of &
special character, and young men learning their trade in such places often

Appendix .

find themselves lamentably ignorant of it when compelled by foroe of
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i ¢ to seek employment elsewhere. The employer, though he

PP

has bargained to teach the trade, seeks only to teach a0 mach of it as will
enable him to make the greatest profit, snd the disposition to take things
en? too often makes the apprentice madi]‘y fall into this course,
n many of these points the bli t of technical schools could

not fail to have & good effect, They should be held in the evening and
sufficiently near the homes of the workmen to obviate any Frent incon-
venience in reaching them, and the fees should be fixed at aa low a rate as
possible. The School Boards in the various towns would appear to be the
oper body to have the supervision and management ; or where no sach
oards existed (as in Preston), the duty should be underteken by the
Town Council or by any body to whom the Education Department might

depute it. -
Yours faithfully,
s H. gum’l,‘ N
ecretary Manchester graphical
“  Associs JPORTEP

The Secretary of the tion.

Royal Commission on Technical Instruction.

T .

Market Bnildix‘xﬁs‘, Thomas Street,
Shudehill, Manchester,
Sis, ” . February 7th, 1883,
A the recent interview of Trades Union officials with the Commis-

sioners, it was deemed advisable that each of the former should submit
their opinion in writing on the question of technica! education, and for
this purpose I was, on Saturday last, supplied with a d cone
taining four questions, which I will endeavour to answer. .

1st. “* What is the system of apprenticeshifi or sgreement between
emgloyers and employed in your trade?” . B

In the days of our forefathers, few apprentices were'put to the engi-
neering e, but such as were bonund by indenture for periods varying
from five to seven years, and it frequently occurred in those days that
premiums were given to the employer to teach the youth his trade in a
workmanlike manner, which resulted in such youth securing a technical
knowledge of various branches in the trade.
. This system has been abolished, and it is only in rare and isolated cases
where any apprentice is bound by indenture; but the boy is engaged as an
ordinary employé, who can be discharged or leave at any time (according
to the gengral rules of the establishment where he may be emgloyed) 5
whilst the employer is under no obligation to teach him more of his trade
{han what the men with whom he works may voluntarily show bim.
« 2nd. * What are your views with regatd to piece-work and the division of
labour as influencing the efficiency of she workman and the excellence of
the finished producte ? ** - .

Piece-work has caused a deterioration of the g 1 workmen, and,
coupled with that of division in labonr, compels me to arrive at the con-.
clusion that the young men of the present day are not so perfect in the
wvarions branches of trade as the same class of artizens in yearp gone by.
In times past, when the indentore system was in Yorce, an employer
caused the youth to be instructed in all the branches ;" but, by the present
syitem of eommon employment, & gamnh i:egnt tpvone class of work, at
which he becomes an adept, and he’ls retained at that particular class of

- *work for long periods, and, in some cases, until he becomes 8 journeyman.

As an incentive to the yonth t0 remain at that class of work, he is fre-
uently put to work by the piece, and the result may be assumed to be
?am s to his general knowledge of tl‘Je engineering trade, when we con-

--girder it in all by hes of Ys tive, and marine engines, In

my own case, I worked at one of the principal locomotive works in this
city as man and boy for 16 years; the firet six years being on a claas of
work that a youth would become s perfect master of in two years; but
there wal no advancement, and no jnstructors other than the men in
the same,workshop; and there were numbers of youths and young men
in the same position who, however much their desire might be to da
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80, could not advance in the k.
and souﬁht other en‘alrloymenb.

e of their trade, unless they leftt Appendix H.
same to-day, as I sho dsay,ina. i

was frequently done, and is the
jority of cases, when a youth becomes
21 years of age, or very soon after, Yhe leaves his employment to learn
other branches of the trade, or secure‘the average rate of wages which hig
employer (during the supposed apprenticeship) refuses to give him when
he becomes & journeyman. pinidn_ has b sn experi
during the past 11 years that I have held r;}present position, and one of
my chief duties is to assist such young men to other employment, where
they may have & prospect of gaining experience that has been previously
denied to them,

The divigion of labour appears to have become 86 firmly established in
most of the large engineering firms, that it bids fair to nltimately abolish
skilled labour in many of its branches, whilst in agricultural engineering
firms, this hes to & ﬁent extent been slready accomplished, as the pro-
portion of generals| illed workmen is very small as compared with the
number of men who have not @claim to the trade by any term of servitude,
previous to their becoming 21 years of age. In addition to this, the appli-
cations which I am receiving daily te fl vacant situations are, in 90 per
cent. of cases,sconpled with the proviso that the man must not be over
45 yeaxs of nge, and acsustomed 5o & specific ¢lass of work as pamed in
such application. My opinion iy, that with the present systein in the
division of labedr, a youth cannot learn the engineering trade to make
him & comretent workmmn when he reaches the age of maturity, owing
to the privileges being denied him at a time when his mind is susceptive,
and while he could be easily trained as a competent workman. -

Thé piece-work system may cheapen the material worked upon, but it
causes the youth to be careless as to the quality, so that he completes the
quantity that secures his week's wages. d

Srd. %V'hm;. in yoyr opinion, wonld be the most useful kind of education
for boys and yomg men engaged in the industry with which yon are
connected P.

Iam afraid thet technical education would not effect sny great im-
provemont, "unless it were cougled with more studious training in the
workshop where the youth may be employed. To my mind, if the fature

neration of workmen are to be improved, it will be more of a social
gm a political question, and conld be effected if employers adopted a
policy in the workshop similar to that of the Government in the dock-*

srds, where chosen workmen ars appointed as instractors to the trade
{oys who ar® employed there.

‘1 the system of indentured apprenticeship waa returndd to, and
instructors appointed in the varions worksho pled with & change of
work to be manipulated, it would do more to elevate the class of workm
than any legislative enactment cogld ever hope to &ccomg:li]sh. As, howa.
ever, the race for wealth iaso predomin&nt, and home edmpetition is so
keen, it is nop probable that this, the best means, will be resorted to, so0.
the question has to be met by the consideration of what the communi
can%o for th ives. The-Ed ion Act of recent years has noth;z
sufficient trial to see its results amongst the journeymen tradesmen (over
21 years Of age), but there is little doubt that, if, as the Act provides, a
sound elementary éducation is given the ﬂouth up to 14 years of age, he
will prove to be superior to those of the present day, wha, to mse a
valgarism, work by the rule of thumb. The Elementary, Edugation Act
will effect this im%rovement, whilst the %rizes, scholarships, and various
privileges offered by educational bodies and school boards, give facilities
to the precocious youths to recure a higher class education, and syeh as
would gnve to have been dearly purchased 30 years ago. Amongst the
working olass generally there is an anxiety that the family should be put to
wark at a8 early an age a8 possible, so as to help to support the remaining

tion. Owing to the scant income in many cases of the headrof the
family, a8 acon as the child can begin work by having passed the necessary
standard and is of legal age, as provided by the Factory Acts, hendoes so. ¥

Legislative enactments having been complied with, it is here whero
voluntary efforts conld accomplish good results by causing thé «opening

*
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of night schools in large « ’é tres, and at these achools com.
petent teachers could instracz  § &%y the young men but even those
advanced in years in the higher's.  Se3f metallurgy, mechanical drawing,
and mechanics generally, and by thf::nltnre the workman would bo able
to bring to bear his knowledge thus gained uﬁon the work he has to
manipulate. To create technical schools where the art of fitting, tuming,
planing, or -boring Would be/tanght, would be scarcely feasible, as it
wonld be almost utopian to think of having locomotive, stationary, or
marine engine schools at an immense cost for plant and tools, whiist the
outh who hae toiled at this class of work through the day would not be
anclined to follow it up at-night, and the more so when we know the heavy
strain that is put-upon -them to complete sufficient work tinder the piece
system to sectrq their wages. As to the means of supplying the instruc-
ﬁonatmigb&vuchoo]a, there are already some of the requisite subjects tanght
under our owrf (Manchester) School Board, and thie with little expcnse
could™be extended into adjacent distri by the instructors in special
sybjects taking certain localities on certain nights so that their services
would be sKread over the locality and be the means of distributing know.
ledge which is now denied to great masses of the peopl
4th. How would you propose that the expense of sugh education should
be defrayed P R - M
1 am not certain of the plan adopted by the School Board in Manchester,
not having their syllabus at hand, but believe that the g¢harges to their
night (science) clasuds are nominal, This system, I think, conld be extended
by the appointment of skilled workmen (by examination) to teach the firat
grades of special trades, whilst the certified masater could iustract those
who had passed to an higher grade. The payment of such skilled work-
man instructors would not be excessive, and need not entail much extra
cost in taxation. The schools thus worked should be supported by the

pal rates and a inal fee charged for the students, whilst Govern-
ment could supply examiners as to progress the same a8 is now done in
the el t hools. This tion, how ,is one that the legislature

will be best aﬂle to deal with under the advice of their Education Depart-
ment who must possess a fair experience npon such an important matter.
Apologising for not complying with your wishes earlier,
1 beg to remain, :
‘Yours obediently,
Taxes Swirz,
Co General Secretary-of Steam Engine
The Secretary of the ' Makers' Society.
Royal Commission on Technical Instruction.

LONDON : Printed by Eyaeand Srorriswoony,”
Printers to the Queen’s most Exeellent Mzjesty.
For Har-Majesty’s Stationery Ubice.



MINUTES OF EVIDENCE. 83

Monsieur Arnoux, who has been the scientific adviser of a large firm, M
and has had .- great deal \t{o do with the reputation which that firm G. Wedgwood.
enjoys. His case shows that Minton’s have trusted a man in that capacity, o
and {hey have derived benefit from it. IR 5 L_?fl_lis_s_z'

938. But what you have said would apply generally to the manu-
facturers in the pottery district >—Yes, there is no potter that I know
of, except Messrs. Mintons, who has employed anybody with scientific
attainments as chemist, and Mr. Arnoux has the rare advantage of
embracingboth scientific and artistic qualities. I do not suppose
there is another ‘'man in the kingdom, or perhaps in the world, like him
in that respect.

939. Your observatlon of these matters has not been limited to our
own country, I believe ?--My extent of knowledge elsewhere has been
solely that which I have gained by a short visit to one or two other
works abroad. :

940. But you have visited the works at Sarreguemines ?—Yes,
have visited the works at Sarreguemines, in company with Mr.
Campbell and Mr. Arnoux. They are the.largest pottery- works:in
the world. What we chiefly admired in them was the wonderful
organisation ; the works are admirably laid out, s0.as to save.labour in
every point ; and. there the whole. construction of the works.and control
of the-machinery is in the. hands of an educated man, a man specially
educated as an engineer, who hss nothing else to do but that, .. ,

941. ( Chairman, to M. Arrouz.) Do you know. whether. the dlrector,
M. Geyer, was trained at‘the Beole des Arts et Manufactures, at Paris?.
—1I do mot know, but-he has two englneers with hlm who came from
the Ecole Centrale: .+ . .

942. (Mr. Woodall, to M. Wedgwood.) You have also vmted the.
works of M. Regout, at Maestricht >—Yes ; that is an admirably arranged
work ; withont spending as much money as at Sarreguemines, I should
say there is quite as much skill in the arrangement.. I.believe it is one
of the partners who controls the machinery, and the scientific part of the
works.

942a. Was there anythmg that you noticed in the works of Mr. Havi-
land, at Limoges >—I did not go there.

943. Do you know anyihing of the successful potters round about
Paris ?—No.

944. You made some reference to M. Deck just now >—He is not a
commercial manufacturer ; he is an artist in pottery, The brothers
Deck ~have perfected theu’ special branch of pottery in a way that no
other potters have.

' 946. You agree, I understa.nd with the statement made by M. Arnoux
in- the. remarks which he made ‘shout foremen P—Most fully ; my words
-are almost the same as his, you will find.

~946. That -the. foreman is usually the.most steady, sensible, reliable,
and able workman that a master can pmk from amongst his wor:kpeople P
—Yes.

947, How far do you thmk thot thdxwmkmg pottet benefits, or would
benefit, from any training, sny scheel insérugtion baving direct relation
to his work ?—All our working potters are piece-work men, or at least
nine-tenths:of them work :pieee-work:; and their work is so differentiated
and. so.divided, that-I.do-not see: how any. other education than what
such aworkma.n -getas in -the seven years’ apprenticeship could benefit
him. -A:-man:imakes plates all his lifetime from Monday morning to
Saturday midday, simply.laying a piece of clay in a mould, pressing

- it down, and taking it off again when dry enough to fettle. I do not see

~ where any scientific.'éducation can be of service to him. You were

r 2
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designer to the museum and say, I want a thing done in such and such
a way ; therefore I think it very much better that the provinces should
have their own museums; if small ones, it does not matter so long as
they are typical.

1610. (Prof. Roscoe.) Typical in one direction, that is to say, a
museum containing specimens of articles of the manufacture of the
district >—Yes, chiefly original specimens. I would not press that too
strongly ; a good museum might be made up mostly of copies.

. 1611, (Chairman.) The system of circulation, I suppose, is of a
certain amount of use in training customers to appreciate beauty ? —
Doubtless ; but both because of the risk in transit to articles, and for
many other reasons, I should like to stimulate the populations of towns
to form their own museums.

1612. Take small towns of 20,000 inhabitants P—1I do not know that
there are any isolated towns of that size that really could be called
manufacturing towns. If we take Lancashire, Manchester practically is
the centre for all the towns in that district.

1613. Take agricultural towns, it is desirable that they should have
museums, is it not —Certainly. I do not wish myself by any means to
limit the idea of technical education wholly to workmen and people of
that sort. I think it is most desirable from my point of view, that the
public should know something about it, so that you may get a market
for excellence and not for appearance.

1614. What you would recommend, as I understand you, would be
this : without entirely suspending the present plan of circulation, you
would give aid to the formation of -permanent provincial museums, of
such a nature as to be best calculated to be of use to the industries
carried on in the district P—I would certainly. I would give all the
national aid to such museums that could be given without robbing the
great existing museum.

1615. You would make the existing central museum your first care,
but at the same time you would not devote the whole of the national
funds to it P—No. T feel that the provinces have a claim to some of
the money spent upon these things.

1616. (Mr. Woodall.) You said just now that you had some doubt
as to whether there were manufacturing towns of the population named
by the Chairman ; you know something of the towns in the Potteries ?—
A little.

1617. You would regard a museum, established in one of those
towns, as worthy of aid from the central collection ?~—Yes, those towns
are centres of a large industry.

1618. But objects that would suffer in transit ought not to be exposed
to the risk of travel. You know something of the system of reproduction

~ which has been carried out at South Kensmgton ?—Yes.

. something to be said fi

- 1619.-You would regard a fresh series of reproductions as very
useful P—Very useful. When any objects were acquired by the nation
for the central museum, those objects ought, where possible, as a rule,
to be copied, and the copies -ought to be distributed among the
provincial museums; in many cases they would be almost as valuable

for study as the ongmals
1620. While, in your view, it is desirable to encourage the formation
of permanent collections in provincial centres, would nof you think &
certain advantage would be obtained by makmg them more attractive
by adding novelties frzn time to time P—Of “course I know that there ik -
that, but T cannot help looking upon’ the thmg
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In 1855 I saw some of the men at work in these schools; and they
went into the school without any preliminary, and asked t6 draw some-
thing they at that moment wanied in their trade, found it, and then
made "their drawing, perhaps two or three drawings, and then went
away. ‘

3%,80, What is there in the South Kensington system to prevent the
same thing being done ~~The aim of the South Kensington system is to
give a good art education, not merely-to supply an accidental want of
that kind. Students under our system pursue a systematic course, which
would . give a sound taste as the result. We, for instance, use casts
from old examples in teaching drawing. The Frenchschools often allow
a man to take an ornament just made, and make a drawing of it,

3381. I believe that in the schools which we visited the models were
chosen by the teachers, and the whole class were drawing from one, or
at the utmost two, models. Did you see any classes in which a different .
method was pursued P—1I saw a number of students making individual
drawings for themselves. I should like to read a report of a conversa-
tion T had with an English student who had just visited Limoges, which
I noted down. He stated, that staying at Limoges, he had been admitted,
without any formality, to a municipal drawing school, fully equipped
with casts and other art school fittings. He paid no fees, was taught to
draw from the flat and from the round, and was under no compulsion to
attend examinations, but if he absented himself, was asked about it when
he next attended. That facility seers to me to be part of the advantage
of the French schools. : )

3382. If you consider that more advantageous, then why adhere to a
system which compels a man to go through a whole course, and which
ultimately leads to a result which, though ssthetically of a higher
average, is not of such direct value in regard to industry ?—I have not
intended to.convey that I thought it was better as a whole. There are
a number of other considerations which enter into that question. It
seems to me that under that system you would not get what we get, an
improvement in the general taste ; and, bearing upon that, 1 may observe
that on looking at a report I made in 1855 on the Ecole Nationale des
Arts Decoratifs which we visited lately, we found that the same obser-
vations as were then made might still apply. If you take the report
on an English; school in 1855, and compare it with the present, you
would find a very, great difference. L

3383. Do you consider that our taste is better than that of France ?
—I consider that the educated taste of a student in an English school of-
art is better than that of a French student, because the English student
has been brought up on more refined examples.

(Mr. Armstrong.) 1 was taking the low ground of working for the
career of an artizan. I agree that, generally speaking, the tone of the
country is. raised by this higher and more extensive education; but
then, at the same time, I see great utility in giving these facilities to the
workmen who have, not the time or the means to get this more extensive
education. For my part, if T could see that, I would willingly see it go,.
on concurrently with the more extensive system of education.

3384. Do you see any way“wf combining the two ?—I have not yet
mastered the subject enough to see how it could be done.

3385. You consider that it would be desirable that instruction in art
should be given to artizans, which should have a more direct and imme-
diate bearing upon their industry 2—1I should like to try that. _

3386. And that I suppose would apply not only to facility of execution,
but also to facility in designing? When I say facility of execution,
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I mean the execution of a design placed hefore a man; and when I say
facility of designing, I mean.the origination of des1gn ?—1 think that
the best means of edueating the student in designing is to show him
good examples, I take the museum, with some guidance, to be the in-
strument for educating the designer, "rather than the school. The school
provides him with the skill for drawing the design when he can under-
stand it and invent it, but the museum or the collection is the instrument
for educating the designer.. '

3387. You would like, then, to see good demgns disseminated through-
out the country ?—That is of the very first importance.

3388. And you would like tosee those accessible to students of the art
schools and art classes ?~—Yes;-J. have been visiting schools during
the last month, and on every occasion have tried to impress upon the
committee that the best thing they-can do, if they wish to foster the art
of design, is to have some small beginnings of a museum, no matter
how small, attached to the school, which shall also be a public museum
for the town on certain days of the week, but of which the students shall
have the run, as the students of ourtraining school here have of our
museum ; and I should consider that the museum and the school should,
if possible, be under one roof; at any rate there should be constant
reference ; and I found in Germany, in the Nuremberg Exhibition, that
there was abundant evidence that the museums were used.

3389. Did you inquire into the teashing of design in France, or in
Germany P—Yes ; I do not know exactly whether we saw the teaching
of design as we should see it here (and I. might suggest that I should
wish you to see the teaching of design as- it is practised in the school
here), but we saw the work of the designers, and of that you will find
a record in my report on France. At the school of M. de Lajolais,
which is especially for industrial -art, we saw designs, and also at a very
interesting girls’ school, and thero we found much more designing
power than in the exhibition at Nur emberg

3390. M. de Lajolais made a curious statement to us with reference
to.the teaching of design in his school; he said, “ I do not profess that
“ the designs of my students are capable of ‘being executed in the
« material for which they intend them; I considér that to be of little
“ consequence. What I care about is that the design qud design shall
¢ be an admirable one.” What should you say to that >—I should say
that the practised designer ought to acquire a knowledge of his material ;
that he ought to design especially for the material; in fact, that he
ought to have some knowledge, which might be'agquired in a short
time, perhaps, of the processes of manufacture. But,.on the other hand,
we hear that a trade has sprung up in Paris for furnishing designs for
all kinds of manufactures, which are produced probably:by peopleé who
have never come into contact with the processes of mammfacture. My
‘own opinion is,: that other things being equal, the . design would be
much better if the designer had a knowledge of the :processes of
manufacture, and could ensure fitness, : Ve

(Mr. Bowler.) 1 think that as a rule the demgmng for specxﬁc manu-
factures is held by us generally to be necessarily preceded: by the study
of the principles' of cfeslgn, and a reference to the making of things
harmonious amongst one another, ' A

3391. But when. those principles have been acqmred do ydu encourage
’your students to proceed to desxgn #—Yes.

°3392. In what way P—By giving high prizes fot’them; and by fnaking
high payments to masters in whose schools designgare made!’

-

Mr.
T. Armstmny
d Mr..
H. A Bowler,

8 Nov. 1882.
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