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WEEELY EVENING MEETIN
Friday, April 22, 1887. LN

H.R.H. Tae Prsor or Wares, K.G., RS, G # )
Viee-Patron, in the Chair. 5, SN0W

The Work of the Imperial Institute,

"Tae Colonial and Indian Exhibition, which owes not only its con-
reeption, but also its brilliantly successful realisation to your Royal
Highness, will be pre-eminently remarkable in times to come, for
‘having achieved many results of vital importance and highest benefit
‘to Her Majesty's subjects in all parts of Her vast Realms.

The collection of all that is commercially valuable and scientifi-

. eally interesting of the natural products of the great Indian Empire
rand of the Colonies in one exhibition, embracing as it also did very
eomprehensive illustrations of the development of commerce, of the
arts and of certain industries, in the many countries beyond the scas
which combine with the United Kingdom to constitute an Empire
over nine million square miles in extent, afforded those at home an
opportunity, surpassing all previous conception, of studying and
comparing the natural history and resources of those distant lands,
of which, attached thongh we might be individually to one or more of
them by ties of friendship or of interest, the knowledge of many of
us was of a very vague or partial character. _

To the Colonists who visited us last year, the Exhibition las
been of inestimable value, in affording them a most favourable and
appropriate opportunity of becoming acquainted or renewing their
old friendship with the Mother Country, and of examining the pro-
gress there made in industrial, educational, and commerecial develop-
ment ; in leading to the cultivation of intimacy between Colonists
from different sections of the Queen’s Dominions; and in affording
them invaluable opportunities of comparing the resources and state of
development of their respective countries with those of other parts
of Europe. No more convincing illustrations than were provided by
this great Exhibition could have been conceived of the importance,
to the Home Country, to each Colony, and to India, of fostering in-
timate relationship and unity of action. No more encouraging proof
could have been afforded of the desire of all classes of Her Majesty's
gubjects ot home to cultivate a knowledge of those far-off countrics
which the enterprise and perseverance of the British, and men of
Dritish offspring, have converted into prosperous and important
Dominions, chiefly during the period of the Queen’s reign, than was
furnished by the interest which the thousands upon thousands, who
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Exhibition not only afforded conclusive demonstration of the great
interest and value to the United Kingdom which must attach to
such collections if properly organized; by such illustrations as the
magnificent collections of valuable woods, from nearly every Colony,
many quite unknown in England, and the great variety of valuable
economic products from India, of the existence of which we at home
had little idea, it also served to convince us that our knowledge of the
areat countries which constitute the chief portion of the Empire is
very limited and imperfect, and that their resources are in many direc-
tions still in the infancy of development. Our Colonial Brethren
cannot, on their part, fail fo be greatly benefited by being thoroughly
represented in a well-selected and carefully organized assemblage of
illustrations of the sources of prosperity which constitute the sinews
of their commerce, and upon a continued exploration and cultivation
of which must depend the maintenance of their influence upon indus-
trial and soeial progress. Neither can they fail to reap substantial
advantages by pursuing a friendly rivalry with each other in
demonstrating the advances made from time to time in the develop-
ment of the resources of the respective portions of the Empire in
which their lot is cast.

The hearty co-operation and important material support to
which the great Colonies, through their representatives in London,
pledged themselves when the scheme for the proposed Imperial
Institute was in the first instance limited to this branch of the great
work which it is now contemplated to accomplish, afforded conclusive
evidence of their earnest desire to be in all respects thoroughly
represented in the Mother Country, and to take their places perma-
nently in our midst as fellow-labourers in the advancement of the
prosperity of the Empire. In furtherance of this important end, a
notable feature of that building which, in its character, will, it is
hoped, be worthy of the momentous epoch it is destined to com-
memorate, will be, the attractions and conveniences presented by it
as a place of resort and a rendezvous for Colonists visiting England,
and, it is also anticipated, for the important Societies which represent
the Colonies and Asiatic possessions in this Country, and the
facilities which it will afford for reference to literature concerning
the Colonies and India, for conferences on matters of common interest
and value to the Colonists and those at home, for the interchange of
information between the British manufacturer and those in the
Colonies who are directly interested in meeting his requirements, and
generally, for the cultivation of intimate relations and good fellowship
between ourselves and our brethren from all parts of the Empire.

The Institute will, however, not only operate actively under its
own roof in promoting the cultivation of a better knowledge of the
geography, natural history, and resources of our Colonies, and for
the advancement of the interests of the Colonists in this Country ; it
18 also contemplated that representative collections of the natural
products of the Colonies and India, carefully identified with the
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United States of America received from Great Britain nearly one-
fifth of its total produce of pig iron ; but from 1875 all importation
of British iron ceased for over three years, and it was only in con-
sequence of requirements in the States exceeding the capabilities of
production, that some small demands arose in 1879, which were for
some time maintained.

But while, in 1879, the pig iron produced in the United States
amounted to little over 3,000,000 tons, in 1882 the make had increased
by 70 per cent., viz. to over 5,100,000 tons. Since that time the
actual make has not increased (in 1885 it amounted to 4,529,869 tons
of 2000 1b.), but the capacity of production, which vitally interests the
iron trade of this country, has risen enormously, the present capacity
of all the American pig-iron works being estimated at over 8,900,000
tons, or nearly 300 per cent. greater than it was in 1879. 8o much
regarding the United States; looking nearer home, we find that the
iron of France, Belgium, and Germany not only competes with us ewao
in the open market, but that Belgian and German iron is actually
mmported into this country to a moderate extent.

As an instructive illustration of the advance and influence of the
improvements which have been made in intercommunication upon
the value of our mnatural products and their importance even in our
own industries, I may, on the authority of Sir Lovthian Bell, state
the astounding fact that in the opinion of competent anthorities,
the ore (hematite) especially suitable for steel manufacture by the
Bessemer process can be brought over sea a distance of 1000 miles,
landed close to mines furnishing the cheapest made pig iron of Great
Britain, and converted into sieel rails at a lower cost than the native
ironstone of Cleveland ean furnish similar rails in iron.

From time to time the ground which we have lost through the
development of the resources of other countries has been more than
retrieved temporarily by improvements effected through the more
thorough comprehension and consequent better application of the scien-
tific principles underlying processes of manufacture. Thus the quantity
of fuel consumed in producing wrought-iron rails has been gradually
reduced by improvements in the construction and working of furnaces,
until less than one-half the amount is now required per ton of such
rails than was employed fifty years ago; but, remarkable as it may
seem, the ultimate effect of an advance of this importance is actually
to improve the position, in relation to this manufacture, of other
Nations less favourably circumstanced than Great Britain in the
matter of coal, for, instead of having to multiply any difference in our
favour in the cost of fuel required to produce a ton of rails by twelve,
that difference has now only to be multiplied by three in order to
arrive at the extent of our advantage.

The history of the development of steel manufacture during the
last tweniy-five years affords a most instructive illustration of the
fluctuations which may ensuein the value of our natural resources, and
the consequent condition of one or other of cur important industries,
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struetive purposes, being unavailable for stecl-making by any method
which could compete with the Bessemer and Siemens processes.
Great has been the apprehension among the owners of those ores,
that the demand for iron which they can furnish could not revive, but
the scientific metallurgist has successfully grappled, from more than
one direction, with the great problem of restoring their commercial
importance.

Modifications of the mode of working the rival of the Bessemer
process, namely, the open-hearth (Siemens-Martin) process, have
aiven successful results in the produetion of serviceable rails con-
taining higher proportions of phosphorus than had before been
admissible, and a simple alteration of the method of carrying out
the Bessemer process has, within the last few years, led to really
trinmphant results, with the employment of those ores which, before,
could only be dealt with by the searching operation of the old
puddling furnace. By utilising the basic character of lime during
the treatment of the melted pig iron, yielded by phosphoric ores,
with air in the Bessemer converter, the phosphorus is fixed at the
moment of its elimination by oxidation from the metal, and the objec-
tionable impurity is held bound in the slag, while a steel is obtained
rivaling in freedom from phosphorus the product furnished by the
pure varieties of English and foreign ore which alone could previously
ve successfully dealt with by the Bessemer process. This modified
treatment of iron for the production of steel, called the basic freatment,
was soon applied also to the open-hearth (the Siemens and Siemens-
Martin) processes of steel-making ; thus a new era was established in
steel manufacture by the quick processes, there being now but very few
restrictions to their application to iron produced from all varieties of
ores., Indeed, the treatment is actually being applied profitably to the
recovery of iron from the rich slag forming the refuse-product of the
puddling furnace in the production of malleable iron, which, containing
as it did the phosphorus eliminated from the pig iron by the laborious
purifying treatment, had been condemned to limited usefulness as
a material for road-making, while now it ranks in market value with
some ores of iron. Yet another most interesting and valuable result
has been achieved by this simple application of scientific knowledge.
The slag or refuse-product of the basic treatment of iron contains, in
the form of phosphates of lime and magnesia, the whole of the phos-
phorns which it is the main function of that treatment to separatc
from the metal ; it was soon found that the phosphoric acid which
had been produced by the climination of the pernicious element in
the conversion of bad iron into good steel, existed in this refusc
slag in a condition as readily susceptible of assimilation by plants as
it is in the wvaluable artificial manure known as superphosphate;
this refuse-slag, simply ground up, constitutes therefore a manure
which is already of recognised value and commands a ready sale at
very profitable prices.

The organization of this latest advance in the development of
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tion as the leader in the origination of successive eras of advance
in iron and steel manufacture, there is no question that the trade
generally has in recent yeaxrs derived the greatest assistance and
benefit from the organization of the Society which, under the name
of the Iron and Steel Institute, has brought the members of the
trade to recognise that they themselves, and the country, reap ineal-
culable benefit from their free interchange of knowledge and the
results of experience, their candid discussion of successes, fﬂ.}IuI‘BE,
and diversitics of views and practice—the combination of friendly
rivalry with hearty co-operation in the advancement of the science
and practice of their important calling. - B

While we have suncceeded in maintaining a foremost position 1n
the iron and steel manufacture, there are some other important
branches of industry, for a time essentially our own, the_ present
condition of which, in this country, we cannot contemplate with equal
satisfaction. Several instructive illustrations might be quoted, but
I will content myself with a brief examination of one of the most
interesting.

A glance at the history of the utilisation of some products of the
distillation of coal will present to us an industry created and first
elaborated in England, which has, on the one hand, by its develop-
ment effected momentous changes in other industries and in im-
portant branches of commerce, while on the other hand it has heen
in great measure wrested from us in consequence of the systematic
eollaboration of scientific and practical workers on the Continent.

In discussing the recent advances made in chemical manufactures
as exemplified by the Exhibition of 1851, Playfair, in the lecture to
which reference has already been made, spoke of the great development
of the value of the evil-smelling tar, which was then made to furnish
the solvent liguids benzene and naphtha, and the antiseptie ereosote,
the residnal material being utilised for pavements and for artificial
fuel. The chemist little dreamt then that between 1851 and the year
of the next great Exhibition, 1862, coal tar would have become a mine
of wealth equally to seience, to manufactures and to the arts, in which
fresh workings have ever since continued to be opened up, and still
present themselves for exploration. Hofmann, in his valuable report
on the chemieal products and processes elueidated by that Exhibition,
dwells with the enthusiasm of the ardent worker in science upon the
brilliant products obtained from coal tar, which had resulted from
the labours of the scientific chemist and had already acquired an
almost national importance, althongh this great industry was then
still in its infancy, I'rom the year 18506, when the first colouring
matter known as Mauve, was discovered and manufactured by a
young student at the College of Chemistry, Mr. Perkin, one of
Hofmann’s most promising pupils, fo the present time, the produe-
tion of new coal-tar colours or of new processes for preparing the
known colours in greater purity, has progressed uninterruptedly, this
industry Laving long since become one of the most important, and
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ruption since that time by Perkin to our knowledge of organic
chemistry have been among the most brilliant and important achieved
by chemists of the present day, and have continued to influence in a
most important manner the branch of industry which he created.

The six years succeeding those which formed the first period
(1854-18562) of existence of this industry were fruitful, not only of new
colours but also of progress made-n England, as well as on the Conti-
nent, in the development of the manufacture, and of our knowledge
of the constitution, of the beautiful dyes which outvie each other in
brillianey. Important researches by Hofmann, whieh, while establish-
ing the correctness of his scientific conceptions of the real nature of
magenta, led to the discovery, by him, of a matchless violet dye, were
followed by the production, at the hands of Perkin and Nicholson in
England, and of several workers on the Continent, of the well-known
oas-light greens, of Bismarck brown, and of some eight or nine other
important dyes ; blue, yellow, orange, and scarlet.

In the next period of six years (1868-1874) another great stride
was made in the coal-tar colour industry, due to important scientifie
researches carried out by two German chemists, Graebe and
Liebermann, which led them, in the first place, to obtain an insight
into the true nature of the colouring matter of one of the most
important staple dye-stuffs, namely the Madder root. They found
that this colouring matter which chemists call Alizarine was related
to Anthracene, one of the most important solid hydrocarbons formed
in the distillation of coal, a discovery which was speedily followed
by the artificial formation of the madder dye, alizarine, from that
constituent of coal-tar. At first, this achievement of Graebe and
Liebermann was simply of high scientific interest, but Perkin, who
was pursuing research in the same direction, soon discovered two
methods by which the conversion of anthracene into the madder dye
could be accomplished on a large scale, and one of these, which was
also arrived at by the German chemists simultaneously with Perkin,
18 still used for the manufacture of alizarine, which was for some time
most actively pursned in this country, with very momentous results, as
regards the market value of the madder root. The latter has lonz been
most extensively cultivated in Holland, South Germany, France, Italy,
Turkey, and India, the consumption of madder in Great Britain having
attained fo an annnal value of as much as 1,000,000 sterling. Play-
fair pointed out in 1852 that important improvements had been attained
in the extraction of the red colour or alizarine from fhe madder root,
the refuse of which, after removal of the dye in the ordinary way, had
been made, by a simple treatment, to furnish further quantities of the
colouring matter. This result, most valuable at the time of the first
great Exhibition, became insignificant when once the dye was arti-
ficially manufactured from anthracene ; the price paid for madder in
1869 was from 5d. to 8d. per pound, but now the equivalent in arti-
ficial madder dye, or alizarine, of one pound of the root, ean beo obinined
fur one-halfpenny. The lattcr is still used by the most conservative
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made at a low price upon a very large scale by a beautifully simpie
process worked out in England, by Squire and Messell.. The alkali
and kindred chemical trades have been very greatly benefited by
the large consumption of caustic soda, of chlorate of potash and other
materials used in the dye manufactures, and the application of con-
structive talent, combined with chemical knowledge, to the production
of efficient apparatus for carrying out on a stupendous seale the
scientifiec operations developed in the investigator’s laboratory, has
greatly contributed to the creation of a distinct profession, that of the
chemical engineer.

One of the most beneficial results of the rapid development of the
eoal-tar colour industry has been its influence upon the ancient art of
dyeing, which made but very slow advance until the provision of the
host of brilliant, readily applicable colours completely revolutionised
both it and the art of calico printing.

In endeavouring to furnish some idea of the magnitude of the
coal-tar colour industry, [ may state that the total value of the
coal-tar colours produced in 1885 amounted to about 3,500,0001.
The value of the alizarine and its related dyes which are used with it
for obtaining various shades of colour, now amounts to about one-half
of the total produce of the coal-tar colour industry. Their manu-
faeture in England in considerable quantities still continues, but it is
a suggestive fact that the value of the artificial alizarine imported
into this country from the Continent last year, was 259,795, Taking
the average value of madder at 5d. per 1b., and the cost of its equiva-
lent in artificial alizarine at one-halfpenny, the quantity imported, if
valued at 5d. per 1b., would represent about 2,597,9501.

I venture to think that it will be interesting at this point, to quote
some words of prophecy included in Professor Hofmann’s important
* Report on the Chemical Section of the Exhibition of 1862, and to
inquire to what extent they have been verified. In commenting upon
one of the features of greatest novelty in that world's show, the
exhibition of the first dye products derived from coal-tar, he says :—

“If coal be destined sooner or later to supersede, as the primary
source of colour, all the costly dyewoods hitherto consumed in the
ornamentation of textile fabrics ; if this singular chemieal revolution,
so far from being at all remote, is at this moment in the very act and
process of gradual accomplishment; are we not on the eve of profound
modifications in the commereial relations between the great colour-
consuming and colour-producing regions of the globe ? Eventualities,
which it would be presumptuous to predict as certain, it may be per-
missible and prudent to forecast as probable ; and there is fair reason
to believe it probable that, before the period of another decennial
Exhibition shall arrive, England will have learnt to depend, for the
materials of the colours she so largely employs, mainly, if not wholly,
on her own fossil stores. Indeed, to the chemical mind it cannot be
donbtful, that in the coal beneath her feet lie walting to be drawn
forth, even as the statue lies waiting in the quarry, the fossil equivi-
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part of the German factory, and the results of the work carried on
by and under the eminent professors and teachers at the universitics
and technical colleges are closely followed and studied in their
possible bearings upon the further development of the industry.

The importance attached to high and well-organized technical
education in Germany is demonstrated not only by the munificent
way in which the scientific branches of the universities and the
technical colleges are established and maintained, but also by the
continuity which exists between the different grades of education; a
continuity, the lack of which in England was receuntly indicated by
Professor Huxley with great force. Nearly every large town in
Germany has its “Real Schule,” where the children of the pubiic
elementary schools have the opportunity, either by means of EE.]JI-
bitions or by payment of small fees, of receiving & higher education,
qualifying them in due course to enter commercial or industrial life,
or to pass to the universities or to the polytechnic or technical high
sehools, which, at great cost to the Nation, have been developed to a
remarkable extent in recent years, and have unquestionably exercised
a most beneficial influence upon the trade and commerce of the
country, A most important feature in the development of these
schools is the subdivision of the work of instruction among a large
numher of professors, each one an acknowledged authority in the
particular branch of science with which he deals. Thus, at the
Carlsrnhe Polytechnic School—one of the very earliest of its kind
—which was greatly enlarged in 1863—the number of professors
is 41 ; and at Stuttgart the teaching staff of the polytechnic school
amounts to 65 persons, of whom 21 are professors.

The important part taken by the German universities in the
training of young men for technieal pursuits has often been dwelt
upon as constituting a striking feature of contrast to our university
systems. The twenty-four universities in the German Empire, each
with its extensive and well-equipped seience departments and ample
professional staff, contribute most importantly to the industrial train-
ing of the Nation in co-operating with the purely technieal schools. The
facts specified in the Report of the Techunical Education Commission
that, in the session 1883—4, there were 400 students working in
the chemical laboratories at Berlin, and that, during the same
session, 50 students were engaged in original research at Munich
(where the traditions of the great school of Liebig are worthily main-
tained ), illustrate the national appreciation of the opportunities pre-
sented for scientific training ; and the expenditure of 30,000 upon
the physieal laboratory, and 35,0001 upon the chemieal department,
of the New University of Strasbourg, serves to illustrate the unsparing
hand with which the resources of the country are devoted to the pro-
vision of those educational facilities which are the very life-spring of
the industrial progress whence those resources are derived.

In France, higher educasion had been allowed to sink to a low

ebb after the provincial universities had been destroyed in the great
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From the age of six to twelve, or thirteen, the children must
attend primary schools, where, as the pupils advance in age, the
instruetion becomes more practical. The application of the know-
ledge acquired in these primary schools, is cultivated for three
years at the so-called *Improvement Schools,” and upon these
follow the Cantonal High Schools, which are divided into frade-
and classical schools, and of which there are sixty-seven in the little
canton of Zurich alone. Above those there are five universities and
the Zurich Technical Institute, which is supported by the Federal
Government, the Canton itself subscribing liberally to its aid. It
owns a very numerous staff of professors and teachers, and the
number of students attending is so large that, magnificent as was
the accommodation which it already afforded, no less than 50,0001
have recently been spent upon additional chemical laboratories.
Although the Germans have so many technical colleges and chemical
schools they go in large numbers to the Zurich Institute, and even
a few English appreciate the great advantages which must accrue
from the thorough training attainable in this world-renowned school
of teehnies.

Holland furnishes another brilliant example of the success with
which a Nation brings the power of systematic technical education to
bear in securing and maintaining industrial victories in the face of
most formidable disadvantages, while the United States of America,
so rich in natural resources, have long since realised the immensity
of additional advantages to be gained over European Nations in the
war of industry by a wide diffusion and thorough organization of
technical education. So long as forty years ago the States alread
possessed several excellent educational institutions established upon
the basis of the Continental polytechnie schools, but it was not until
about fifteen years later that the great advances achieved by Ger-
many in technical edueation, made America, like France, anxious con-
cerning the progress and development of some of her industries.

The subject was at once made a thoroughly national one, and it
is now just upon a quarter of a century ago since Congress ordained
that each State should provide at least one college, having for its
leading objects the diffusion of scientific instruetion in its relations
to the industry of the country, and decreed that public lands should
be granted to the States and Territories providing such colleges.
In accordance with the system adopted for the regulation of these
grants, the State of New York received close upon a million aeres
of land, and out of this grant grew the University of Cornell,
which could be called upon to educate 500 students free of
charge under the conditious of the grant, and which was already
at work in 1867, baving in the meantime received most important aid
from an endowment of 100,000l by a private eitizen, Mr. Cornell,
The combined effect of this State action and of great private munifi-
cence, was a remarkably rapid development of scientific and technical
education throughout the country; besides some fifty colleges, with
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The necessity which has gradually made itself felt in the manu-
facturing towns of the United Kingdom for encouraging the study of
science in its application to industries, by those who intend to devote
themselves to some branch of manufacture or trade, has led to the
establishment in about twenty-five towns in England and Scotland,
and in two or three in Ireland, of colleges of science corresponding
more or less to the Continental polytechnic schools, and accomplishing
important work in training students in the different branches of
seience in their applications to manufactures and the arts. A number
of these, such as the Owen’s College, Manchester, the Yorkshire
College, at Leeds, the Glasgow and Bradford Technical Colleges, the
Firth College at Sheffield, and the Mason's College at Birmingham,
have established a high reputation as schools where science in its
applications to productive industries is most efficiently taught and
importantly advanced.

The wealthier of the City Companics, some of which had long
been identified with important educational establishments, associated
themselves with the Corporation of the City of London nearly ten
years ago to establish an organization for the advancement of technical
education, which has already carried out most important work. The
Society of Arts, which initiated the system of examinations, afterwards
so successfully developed by the Science and Art Department, set on
foot and conducted for several years examinations of artizans in a few
branches of technology. This useful work was relinquished in 1879
to the City and Guilds’ Institute, and its extension since that period
has been most satisfactory. The number of candidates then pre-
senting themselves was 202, distributed over twenty-three centres
where examinations were held, four years afterwards (1883) the
number presenting themselves for examinations was 2397, and last
year they amounted to 4764, The centres where examinations are
held have been increased to 186, and the nmnber of subjects dealt
with, from thirteen to forty-eight. The beneficial influence exerecised
by these examinations upon the development and extension of
technical instruction in the manufacturing districts throughout the
country is already very marked. The adoption of the system,
originated by the Science and Art Department, of contributing to the
payment of teachers in proportion to the successes attained by their
pupils, is operating most succesfully in promoting the establishment
and extension of classes for instruction in technical subjects, in
connexion with Mechanics’ Institutes and other educational establish-
ments in various centres of industry. In 1884, the number of classes
in different parts of the country and metropolis which are connected
with the examinations of the Institute was 262, having 6395
students, and this year the number of classes has risen to 357, and
that of students to 8500,

The Technical College at Finsbury was the first great practical
outcome of the efforts made by the City and Guilds' Institute to
supplement existing educational machinery, by the creation of techno-
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prosperity of the Empire, who, before all others, must realise the
vital necessity for ceaseless exertions, even for much self-sacrifice in
the immedinte present, to recover our lost ground in the Dominions of
Industry.

It has been already demonstrated by the rapid inerease which has
taken place in the number of young men who, qualified by their pre-
liminary education for admission as matriculated students, go through
the complete curriculum of the Central Institute, that the combimna-
tion of advaneced scientific instruction with practical training which
that course of study involves, will be much sought after by young
men whose preliminary education has qualified them fur admission,
and whose probable future career will be interwoven with the advance-
ment of one or other of the great industries of our country. Bat, one
of the most important functions of the Central Technical College
shouid consist in the thorough training of teachers of applied science.
The statistics furnished by the technological examinations show that,
while their successful organization has led to the establishment of
classes of instruction, supplementary to the general science teaching
in every large manufacturing centre, the increase in the number of
candidates examined has been accompanied by an increase in the per-
centage of failures to pass the examinations, and that the supply of
a serious deficieney in competent teachers was essential to a radieal
improvement in technical education. The work of the City and
Guilds’” Institute in this direction has already been well begun, and it
1s in the furtherance of this, by the organization of arrangements
for facilitating the attendance of science teachers for sufficient periods
at the Central Institute, or at more accessible provincial technical
colleges, that the Imperial Institute may hope to do good work.

Without taking any direct part in the duoty of education, it is
contemplated that the Imperial Institute will actively assist in the
thorough organization of technical instruction, and its maintenance
on a footing, at least of equality, with that provided in other
countries, by the system of intercommunication which it will
establish and maintain between technical and science schools ; by
the distributicn of information relating to the progress of technical
education abroad, to the progressive development of industries, and
the requirements of those who intend to pursue them; by the pro-
vision of resources in the way of material for experimental work, and
illustrations of new industrial achievements, and by a variety of other
Imeans.

The provision of facilities to teachers in elementary schools to
improve their knowledge of science and their power of imparting
information of an elementary character to the young, with the aid
of simple practical demonstrations of scientific principles involved
in the proceedings of daily life, constitutes another direction in which
important progress may be made towards establishing that continuity
between elementary and advanced education which is so well
developed on the Continent. The organization of facilities, combined
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those whose circumstances would otherwise prevent them from en-
joying the advantages secured to their fellow-workers in other
countries. Several other directions readily suggest themselves in
which the judicious administration of resources in aid of the techunical
training of eligible men of the artizan elass could well form part of
the organized work of the Imperial Institute.

By the establishment of an Education branch of the Intelligence
Department, which will form a very prominent section of the Imperial
Institute, the working of the colleges and schools of applied science
in all parts of the United Kingdom will be harmonised and assisted,
and the information continuously collected from all countries relating
to educational work and the application of the sciences to industrial
purpeses and the arts will be systematically distributed. A well-
orcanized Enquiry Department will furnish to students coming to
Great Britain from the Colonies, Dependencies and India the requisite
information and advice to aid them in selecting their place of work
and their temporary home, and in various other ways. The collec-
tions of natural products of the Colonies and India, maintained up
to the day by additions and renewals at the central establishment
of the Institute, will be of great value to students in the immedi-
ately adjacent educational Institutions, and will moreover be made
subservient to the purposes of provincial industrial colleges by the
distribution of thoroughly descriptive reference catalogues, and of
specimens. Supplies of natural products from the Colonies, India,
or from other Countries, which are either new or have been but
imperfeetly studied, will be maintained, so that material may be
readily provided to the worker in science or the manufacturer, either
for scientific investigation or for purposes of teéchnical experiment.

The existence of those collections and of all information re-
lating to them, as well as of the libraries of technology, inventions,
commerce and applied geography, in immediate proximity to the
Government’ museums of science and inventions, art, and natural
history, to the Normal School of Science, and to the Central Technical
Institute, present advantages so obvious as to merit some fair con-
sideration by those who have declined to recognise any reason in
favour of the establishment of the Imperial Institute at South
Kensington.

In the powerful publie representations which have of late been
made on the imperative necessity for the greater dissemination and
thorough organization of industrial education, the importance of a
radical improvement in commercial education, as distinguished from
what is comprehended under the head of technmical training, has
scarcely received that prominence which it merits. It is true that, in
some of our colleges, there are courses of instruction framed svith
more especial reference to the requirements of those who propose to
enter into mercantile houses, or in other ways to devote themselves to
commerecial pursuits ; but as arule the mercantile employés, embraced
under the comprehensive title of clerks, begin their careers in life but
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to the great industries of the country, and to the advancement of
technieal and commercial education, cannot fail to be at least as im-
portant as its immediate connection with the wants of the commereial
section of the community, and those are most certainly quite indepen-
dent of the particular locality in which it may be placed, excepting
in so far as the command of ample space, and the advantages to
be derived from juxta-position with the great National establish-
ments to which I have referred, is concerned. At the same time,
there is not one of the directions in which the development of
the resources and activity of the Institute has been thus far indicated,
which has not an immediate and important bearing upon the advance-
ment of the commerce of the Empire. There are, however, special
functions to be fulfilled by the Institute, which are most immediately
connected alike with the great commercial work of the City of
London and with that of the provincial centres of commerce. The
provision, in very central and readily accessible positions, of com-
mercial museums or collections of natural or import products, and of
export products of different nations, combined with comprehensive
sample-rooms and facilities for the bnsiness of inspeetion or of
commercial, chemical or physical examination, is a work in which
the Institute should lend most important aid. The system of corre-
spondence with all parts of the Empire which it will develop and
maintain will enable it to collect, and form a eentral depot of, natural
products from which local commercial museums ean be supplied with
complete, thoroughly classified economic collections, and with repre-
sentative samples of all that, from time to time, is new in the way
of natural products from the Colonies and Dependencies, from India,
and from other countries. In combination with this organization, the
distribution, to commercial centres, of information acquired by a
eentral department of commercial geography will constitute an im-
portant feature in the work of the Institute, bearing immediately
}1113; the interests of the merchant at home, in the Colonies, and in
naiga,

The formation of specially commercial institutions, of which
enquiry offices, museums, and sample rooms with their accessories,
will form a leading feature, and which will supply a want long since
provided for by the Nations with whom we compete commerecially,
is already in contemplation in the Cities of London and Neweastle
other great commercial centres will also doubtless speedily take
steps to provide accommodation for similar offshoots from the central
collections of the Instifute. So far as the Indian Empire is con-
cerned, the organization of correspondence by provinecial committees
which already exists in connection with economic and geological
musenms established in the several Presidencies, affords facilities for
the speedy elaboration of the contemplated system of correspondence
in connection with the Institute, and the establishment of similar
organizations in the different Colonies will, it is hoped, be heartily
entered npon and speedily developed.
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nization as the Institute should supply, cannot fail to accelerate
the establishment of emigration upon a sound and systematic footing,
and to co-operate very beneficially in directing private enterprise
into the channels best ealculated to advance the mutual interests of
the capitalists and the Colonies. ; 3 .

I bave already indieated that it is not only in connection with
purely commercial matters that the Intelligence Department of the
Institute will occupy itself. The prospects of its value to the
Colonics and to India in promoting the development of their natural
resources and the cultivation of new fields for commercial and in-
dustrial activity arve well illustrated by the valuable work which has
been accomplished upon similar lines by the admirably directed
organization at Kew. . 3 X

By the systematic collection and distribution of information
relating to industries and to education from all countries which
compete with ourselves in the struggle for supremacy in intellectnal
and industrial development, the Institute will most importantly con-
tribute to the maintenance of intimate relationship and co-operation
between educational, industrial, and commercial centres, between the
labourer in science and the sources through which his work becomes
instrumental in advancing national prosperity ; between the Colonies
and the Mother-Country, between ourselves and all Races included
in the vast Empire of Her Majesty.

In conclusion, I venture to express the belief that the
organization which the Imperial Institute will have the power
of developing, with a wisely constituted governing body at its
head, may accomplish, and at no distant date, most useful work,
which has been already publicly indicated as destined to have an
immediate bearing upon the federation of England and her Colonies.
Professor Huxley, in his last Presidential Address to the Royal
Society, uttered most suggestive words, indicative of the value
and the possibility of a scientific federation of all English speaking
Peoples ; and this subjeet is now receiving the careful consideration of
that Society. Itisfirmly believed by leading men of science, that such
a federation of at any rate the Colonies and Dependencies with us will
be brought about, and it is in harmony with that belief that the
Imperial Institute should be expected, through its organization, to
afford important aid in the application of the principle of federation
to the geological and topographical survey ot the Colonies, in the
establishment of a system of interchange of meteorological and
scientific observations, and in the promotion, in various ways, of
thorongh co-operation between particular Colonies or groups of
Colonies, for applying the results of scientific research to the mutual
development of their natural resources.

It may be that the programme of which I have given a very im-
perfect exposition, as indieative of the work which the Imperial
Institute may be called upon to accomplish, will be regarded as
almost too ambitious in its scope for practical fulfilment. The outline
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ITHE BRITISH EMPIRE.

PoprraTios. Inronts, Exrorts.
Total. From Colondes. Total, To Colonies.
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564, 304 7,663,888 4,934,493 7,001,667 5,158,078
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377,373 2,963,152 692,430 8,941,757 508,331
540,000 18,676,766 4,282 920 17,260,138 8,845,362
lﬁg,égg 4,000,000 3,218,946 2,000,000 1,052,302
150,000 96,282 > 52,551 i
6,298 84,869 1,554 85,741 )
264,061 1,999,448 1,099,504 2,322,032 1,777,376
5@5,53§ 1,595,262 910,194 1,518,024 643,971
133.12§ 3,083,870 887,011 2,769,727 |63, 290
o11.413 1,611,483 670,955 1,834,388 797,194
1ig,§;? ;Ef,igi 207,637 466,759 160, 903
o 87,32 2 4]
3 et : ,329 122,351 35,771
}3,9%3 EEE,?&D 75,416 828,622 2,557
27,452 237,588 127,602 317,449 205,082
(0,546 455,424 328,572 877,055 156,730
14,150 212,122 87,009 199,483 18,753
422,2%3 gg;,ﬁi? EDH,THS 467,228 330,997
g 88,25 38,818 672,414 249 7
558,036 s : Fa AARRI0S
113,381 ] o 5
19,782 13,843,780 192,899 12,908,492 3,120,819
186,173 304 . 873 7 "087’ 5 bt Ly
2,001 ik i EB_?’JM kS
g _}:?53 ___ﬁ?tﬁiﬂ__ 60,962 101,338 08,468
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