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Report on the Recent Progress of Technical
Education in Germany. .

k]

Tor Hiz GracE TEE DUEE ov DEvonsmine, K.G.

My Lorp DTKE,

A corprsv invitation having been extended to a member
of our party to visit the Electrieal and Induatrial Exhibition at
‘Stuttgart, and to proceed thence to Nuremberg, where a national
exhibition of arts and industries was also taking pluice, we
arranged for a short stay in Germany, in the conrse of which we
had several opportunities of inapecting schools and fagtories, and
of mmparin% the existing state of arts and industries with the
conditivns which prevailed 14 years ago, when, as members of the
Royal Commission on Technieal Ingtruction, we made an exhaus-
tive inquiry into thesemubjects.  As the time at our disposal was
limited, we wore forged to confine ourselven to the imspection
wof & fow representative achools and factories, as furniahing
examples of the charvaeter of the ehanges which lave taken
Place sines our more thorough examination of these countrics at
an earlier date. ~'Wa wera able, howaver, to supplement cur
observations by an inspection of the contents of two important
rexhibitions, ae typical of the existing state of the manufacturea
of Wirtembery and Bavarin. Wo bad from timo to time also
the opportunity of discussing some of the guestions which
interested us with influential educational aothorities, manufac-
‘turers, and merchants. During our stay, we had, moreover,
‘the advantegs of the guidanee of Chisf Comncilior von
Diefenbach, whose koowledge and experience of tho schools
and manufactures of these two countries was of the ubtmost
value to us, Mr. von Diefenbach, it will be remembered, had an
important share in the continuation of the great eduestional
movement, inaugurated by the late Dr. von Steinbeis, a
movement that has resulted in the ereation of numercun thriving
industries throughout Wirtemberg, which, until the middle of
‘the present century, was largaly an ngriculiural country.

" Af a time like the present, when the cffects of German com-
petition have recently been prominently brought into notice
and bave attracted so much attention in this ccmnuzr, it was
natural that this question should cecupy vur minds; but as in
the case of the Royal Commission on which we had the honour
to serve, it was our pregent task rather to compare the means of
educaticn available for the industrial classes, and the influence
of such instruction on mannfscturing and other industries, than
O 94380, Wi 20872, Az
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to endesvour to ascertain the peneral eauses or the actual
results of commercial enterprise, We are aware thet any
systematic investigation into these causes would necessitate the
consideration of such questions as hours of labour, rates of
wages, and the eeonomic conditions wnder which different trades
ave carried on ; and, although in the course of our inquiries we
were able to gather infotmation on these subjects, to which
reference is made in this report, we have no desire to convey
-the impression that the accuracy of such information has been
scientifically sifted, or that the extent, of our inguiries would
justify any finul conclusions, We may, however, at the outset,
state that we were greatly impressed by the progress whieh
has taken plage in many of the leading branches of manufactures
since we pasged through these countries in 1882,

It is satisfactory to be assured that cor exports of manu-
factured goods to Germany compare so favoursbly with our
imports, and that, moreover, the German empire ig our largest
custorner. And while it is possible that the aggregate value
of the foreign commerce of Germany in eomparison with that
of Great Britain has been overeatimeted, there can ba no doubd
that in certain industries cur supremacy is seriously challenged.
Germany is making enormous strides, and notebly in those
manufactares in which superior knowledge, technical skill, and
the ageney of the expert in clemisiry or other sciences can
be bronght to bear. This holde good to a remarkable degree
in certain industries concerning which we had special mesna
of forming an opinicn, namely, in the electrical trades and in
the cognate branches of electrical engineering, ws also in the
colour manufacture and in various spplications of printing
involving artistic and seientifie gkill

We were algo struck by the marked improvement in the
standard of living of the wage-earning classes, and by the
growing tendency to the shortening of the hours of labour,
Thera would seem to be & more prevalent opinion among manu-
fucturers and factory inspectors that there is o maximuom
labour day,” and that any inerease in the number of hours of
Iabour beyond that maximum is bad in its effect on the quantity
a3 well 88 on the quality of the output.

In the year 18882, we were present st the opening of the Fine
Art and Industrisl Exhibition at Nuremberg, and the exhibition
buildings again this year occupied the same kite in the beautiful |
pork to the north of the ¢ity,

In certain of her industries, on the occasion of our fizat visit,
Bavaria was still, a0 to speak, in her infancy; now we found
large and populous factories, employing thousands of workpeople,
where formerly there were workshopy with but & sprinkling of
artizans. Where once she relied upon machinery imported from
England, now she produces & steadily increasing quantity of
that reguired for the home trade, and finds new markets
in other lands. Her railway sysiem has been greatly developed
snd extended, and the disadvantage of her inland position and
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her comparative remoteness firom colonial and other markets is
to some extent compensated for by very low railway rates for
raw materiala .

Wa maey mention, as typieal examples of progress, two
industries which have practically been created since 1882, In
that year there was noi & single Portland cement factory in
Bavaria, but now at one of the works alone 300 hands are
ampla{etL and about B50,000 toms of cement are produced
annually. This business was founded only in 1885, The -
electrieal works of Messrs. Hehuckert & Co. {now the Elek-
trizitédte-Aktien-gesellachaft) were only just heginniuﬁ on &
small scale in 1382, and now they employ 3,500 workpeople,
and export optical and electrical wachinery to all parts of the
world.

The development of lithographic colour printing works, such
aa those of Mr. E. Nister, of Nuremberyg, saffords another illus-
tration of Germen enterprise resulting from the rendiness of
Germans to at onec apply new inventions to productive industry.
In these works, which are typical of others in Germany, numbers
of illustrated books, besides large quantities of almanacs and
Christmas eards, intended for the English-speaking markets, are
printed, and the suceess of this indusbry is no doubt largely due
to the seientific akill displayed in the processes of eolour printing,
85 also to the readysupply of well-trained artistic operatives, of
whom 140 were eng 1n this factory at tho time of our visit;
the entire staff comprising 750 workpeople, Itis worth noting,
however, as indicative of the progress of wrt edugation in our own
country, that nearly all the designs reproduced for the English
matket wers the work of English artists, This very fact, however,
only affords an illustration of another cause of German material
progress, vie, the intelligent care displayed, and the efforts made
to adjust the wares exported to the tastes nnd requirements of
the market in which they ars to ba sold.

Among the nany causes that have contributed to the advance-
ment of German industry, we would particulasrly refer to the
educational conditions upon which Cermany has relied so
largely in the past for the meintenance and development of her
industrisl progress.

The Commissionars set forth in their Second Report in 1884
the conelusions at which they had arrived with respect to the
educational activity of Germany and the Continent, and it is
impartant to record that since that time there has been no
disposition to remain satisfied with past achievements. Om the
contrary, in nearly every case weo found evidences of s deter-
mination on the part of the municipalities and of the State to
increase and extend their schools, and to equip them with the
most modern and improved spperatus. In these days of rapid
intellectual progress i?he achool becomes antiquated and obsolete
almost as quickly as the factory or the workshep, and again and
again we found that schools which had awakened our envy in
1882 and 18383 were heing entirely rebuilt and replaced by
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larger and more serviceable edifices. We shall have to mention,.

even in the few towns we visited, several instances where we

found this to be the case, and the manufacturers who assured us.

of the importance of these institutions during our previous visit,
were not a whit less eonvineed now of the urgency of the need of
the additions and extensions which had since been made.

The great industrial art schools of Munich and Nuremberg
vied with one another at the exhibition in the variety and extent
of the works of their students, and we found that for the school
at Nuremberg an entirely new building is in eourse of erection
at an eatimated cost of 45,0000, Separate departments are being

rovided for the day and the evening students, and special well-
ighted class-roomns have been demigned for all the different
branches of art instruction, as well as for art in its varied
applications to wood-carviugr, metal work, and peneral docora-
tion. This gechocl, when it is Bnished, will be one of the finest
and wost complete of ite kind in Geymany.

The Gewerbe Museuin of Nuremberg hey likewise outgrown
its former habitation, and a handsome new edifiee, eonveniently
situated, is even now partly occupled by the libraries and:
collections, In addition to the new buildings alresdy finished,
it in proposed to erect & eeparate tange of laboratories and elass-
roomy for the section devoted te chemicsl technology, which
ginea our former ptay in Nuremberg bas incressed greatly in
importence. These buildings when complets will cost over
50,000L. In counexion wit's the Getwerbe Muscum there are
courscs of populnr lectures, almilar in charaeter to those given ab
the Conservatoire des Arts et Métiers at Paris, on all new
inventions Likely to prove useful for trade purposes, and on
other developments of selence and art proeesses, which lecttires
are attended by large numbers of the working elasses, In the
laboratories a ataff of professors and their assistants sre employed
on cheinieal research, and stndents desivons of condusting experi-
ments under the direction of the professors in any special
applieations of chemical selence to trade purposes reneive

atnitous instruction, A speeinl feature of this irade museum
18 the collection of speeifications of patenta carefully tabulated
and open to all inguirers. This eollection forms part of the
atatistienl department of the museum, which nlso eontains a
history of all the factories of Bavaria, arranged in classes,
giving & full account of the procesces of manufacture, the
number of machines used, the tmde mamks and patents owned,
the hotrse-power employed, supplemented by any details which
the owner may care to fornish respecting the number of the
workpeople and tha annual cutput.

At Btuttgart a somewhat similar museum, unly opened in May
last, has cost close upon 200,000, and contains specimens of the
art products of different covntries, arranged after the manner of
the Bonth Kensington Museum. We have piven a more detailed
account of this museum in eonnexion with our deseription of
the exhibition, -
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If we turn from art to sclenee we iind similar evidencs, in the
various towna visited, of the remarksble development of eduea-
tional institutions and of such aids to industry as edueation is
able to provide. We are led to believe that much more is being
done for the training of those destined for the higher ranks of
industry in many parts of Germany then in England, and this,
too, motwithstanding the large syms entrusted to county counecils
and borough anthorities under the provisions of the Local
Taxation (Customs and Excise) Act of 1890, At Stuttgart
we found that an entirely new group of buildings had been
added to the Technical High School, ome side, the chemical
institute, reserved for the prectical study of pure chemistry and
the other for practical training in electro-technology, The
Commissioners reported in 1854 that thizs Polytechnic had
recently been enlarged at a cost of 750004 The erection and
equipment of these new buildings has coat about 100,000L Kvery
new applisnea that can aid the student in his selentific work is
found m the series of luboratories of which this range of build-
ings eoneist. It in nofoworthy that the instruction given in the
Chemical Institute is exactly of the same kind as that gives in
the Universities, end, although u special feature of the teachi
and of the equipment is the prominence given to ¢lectrolysis an
to electro-chemistry generally, no atternpt is made in these new
laborateries to teach ghemiatey in ita applicstion to special indpg.
tries, that part of the instruotion being provided for in the main
Polytechnic building. The electro-technical laboratories, honsed
in & separate part of the building, are perhaps only inferior to
those etill more recently erected in Darmstadt, and are splendidly
equipped with every appliance for advanced practical instruction
in all hranches ofer{\}rsica.

At Darmstadt, & city of 57,000 inhabitants, the Polytechnic
or Technical Hlﬂh School has been entirely reconstructed at an
expenditure of sbout 120,000, It consists of a rain building
for the study of mathematics, drawing, nafural sciencee, and
engineering, and of two skparate defached buildings, similar to, but
larger than, those at Stuttgart, for tha study of chemistry, pure
and applied, and of physiss and electro-technology., Not ought
nor money appears to have heen spared in the erection and
equipment of these buildings, which are the most complete
of those we bave yetseen. It must be remembered, in connexion
with the expenditure on the above-mentioned institutions, that
the cost of building in Germany is undoubtedly very much less
than in this country.

Sinee this was written, we learn that a new Eleetro-technical
Institute s been added to the Royal Technical High School in
Hanover, opened by the Minister of Edueation in October 1895,
which ranks side by sida with these splendid establishmenta.

To the instunces already quoted may be added the Technical,
Bigh School of Charlottenburg, at Berlin, which was in process
of ersetion in 1884, and which has mince then been completed
and extended (at an estimated expenditure of over 450,0004),



