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Aachen, 66, 68, 72, 84n, 85n

Académie des Sciences et Belles-Lettres,
Bruxelles, 93

‘Academization’, 3, 256

Accademia delle Belle Arti, Florence, 176

Adams, William Grylls, 29

Agriculture, 101-2, 105, 107, 143, 176

Ahlstréom, Goéran, 4, 7, 83, 91-2, 273-4n

Aircraft industry and technology, 59, 75,
79

Alexander y Hnos, 150

Alicante, 151, 157

Allgemeine Elektrizitiats Geselischaft
(AEG), 214-15

Allgemeinbildende Schulen, 72

Almadén, 143

Alost, 96, 108

Alps, 213, 220

Alsina, Ferran, 150

America see Spanish America and United
States of America

American Public Health Association, 272

Anciens éleves, societies of, 45, 49, 51

Andalusia, 150, 159-60

Angers, 43

Anspach, Lucien, 112n

Antwerp, 101, 105

Apprenticeship, 17, 24-7, 29-30, 35-6,
41n, 52, 173, 175, 200, 229-31, 240,
243,262,270

Arago, Dominique-Frangois-Jean, 142

Aragon, 160

Architecture, 67, 147, 173, 175, 176, 178,
187, 191-2n

Armas, Rumeu de, 167n

Armstrong, Henry E., 32

Army, 1, 4, 13, 94, 120-1, 230, 244

Asociacion Central, Madrid, 156-8

Asociacién de Ingenieros Industriales de
Barcelona, 156-8

Asociacion Nacional de Ingenieros
Industriales, 157

Association des Ingénieurs Honoraires des
Ponts et Chaussées, Belgium, 101

Association Nationale d’Expansion
Economique, France, 243

Associations, Engineering, 18, 23, 26-7,
37, 38n, 41n, 54, 59-61, 69, 71-6, 80,
83, 101, 109-10, 129-31, 156-8, 165-6

Astier law, 48

Asturias, 150, 160

Austria, 116, 118, 119

Automobile engineering and manufacture,
52,55-6,75,79

Ayrton, William E., 32, 205

Azaria, Pierre, 224-5n

baccalauréat, 47

Balearic Islands, 160

Balkans, 208

Barbillion, Louis, 212

Barcelona, 143-4, 146, 150-5, 157, 159,
165; chamber of commerce (Junta de
Comercio), 143-5; city council, 154;
exhibition of 1888, 154; provincial
council, 154, 160; see also Catalonia
and the titles of individual institutions

Barceloneta, 151

Barrau, Jacint, 150

Barnett, Correlli, 3

Barr & Stroud, Glasgow, 231

Bascom, 268

Basque, Country, 7, 92, 141, 150, 159,
160, 164-5, 168n

Batllé y Hnos, 152

Bauakademie, Berlin, 68

Baudet, Jean C., 8, 91-2, 273n, 274n

Bauschule, 67

Bavaria, 72

Beck, Conrad, 232

Belgium, 34, 8, 49, 93-114, 231; corps of
engineers, 5, 94, 97, 99-100;
curriculum of engineers, 101; Flemish
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community, 8, 109; Flemish

nationalism, 107; Flemish-speaking

technical schools, 104, 106-8, 111;

industrial development, 91-2, 93-4,

98; influence of Catholic Church, 8,

91-2, 101-2, 104, 106, 107-9, 111;

influence of foreign models, 93, 97,

99; Ministry of Interior, 94, 99;

Ministry of Public Works, 94;

population, 93; technical diplomas

and degrees, 99, 100-1, 1034, 105-6

Belpaire, Alfred, 54

Bergakademien, 82

Berliet, company, 56

Berlin, 66, 83-4; electrical and machine
building industry, 83
see also the titles of individual
institutions

Betancourt, Agustin de, 141-2, 144

Beuth, Christian Peter Wilhelm, 67-8

Beyer, Charles F., 28, 40n

Beyer and Peacock, company, 28

Bilbao, 150-1

Biot, Jean-Baptiste, 142

Birmingham, 22, 36, 78

Blair, Robert, 236-7

Bledstein, Burton, 260

Blondel, André, 210, 223n

Bologna, 179, 185
see also the titles of individual
institutions

Boras, 19

Bordeaux, 50

Bordoni, Antonio, 193n

Boucharlat, 166-7n

Bourbons, 173-4

Braunschweig, 66

Breguet, Abraham-Louis, 143

Breguet, Antoine, 230

Breguet, company, 215, 225n, 235

Brenier, Casimir, 7

Breslau, 66

brevet: see Qualifications

Brewing, 103, 104, 106

Briavoinne, Natalis Marie, 93

Brioschi, Francesco, 183, 194-5n

Bristol, University College, 22, 36

Britain, 2, 3-6, 13, 27, 35, 43, 66, 81, 93,
134, 199, 256; Admiralty, 235; Board
of Education, 236; Board of Trade,
236; Boer War, 230; Crimean War,
23; House of Commons, 236; Local
Taxation Act (Custom and Excise},
16, 36; Ministry of Munitions, 241;
Samuelson Commission (Royal
Commission on Technical

Education), 21; Technical Instruction
Act, 16; Technical Optics Committee,
239; Science and Art Department, 32;
University Grants Committee, 241 see
also England and the titles of
individual institutions

British Optical Instrument Makers
Association (BOIMA), 242

British Scientific Instrument Research
Association (BSIRA), 200, 242,
246-7

Broglie, Louis de, 243

Brown Boveri, company, 213-15

Bruneau, Louis, 201, 214

Brussels, 96, 97, 104 see also the titles of
individual institutions

Bureau International des Poids et
Mesures, 244

Burgos, 151

Burr, William, 269-71

Cabrera, Blas, 161

Cadiz, 150-1, 159

Callendar, Hugh Longbourne, 238

Calvinist traditions, 253, 259

Cambridge, 16-18, 22, 24, 28, 39n, 230-1,
239

Cambridge Scientific Instruments Co.
(CSI), 230-1, 234, 240-1

Campalans, Rafael, 161

Cannizzaro, Stanislao, 187

Capital of companies, 214-16, 225n

Carbonell, Francesc, 143

Cardiff, 150

Career patterns, 50-9, 81, 112n, 123-9,
155-9, 178

Carnegie, Andrew, 260, 268

Carpentier, Jules, 230, 235

Carrett & Marshall’s Foundry, Leeds, 39n

Cartagena, 151

Casablancas, Ferran, 150

Casella, L. P., 230

Casella, C. F., London, 241

Catalonia, 7, 92, 141-3, 149-50, 152,
159-60, 164-5; bonds with France,
142-3; local bourgeoisie, 149, 155,
159; nationalism, 159, 164 see also
Barcelona and Mancomunicat

Catholic education, 48-9, 97, 101-11,
113n, 223n; employers, 44; engineers,
59-60

Catholic University, Louvain, 97, 1014,
106
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Cattaneo, Carlo, 192n

Central Institution, London, 22, 32-36,
205; teaching of electrical
engineering, 205

Certificates see Qualifications

Cerrruti, Valentino, 195n

Chabaneau, Frangois, 142

Chaix, José, 142

Chalmers Institution {Chalmers Tekniska
Hogskola), Gothenburg, 7, 92, 117,
120-3, 125-33

Chalmers, William, 117

Chalons-sur-Marne, 43, 203

Chambre Syndicale des Ingénieurs,
France, 60

Chance Brothers, Birmingham, company,
241

Chandler, Alfred, 269

Chaptal, Jean-Antoine, 143

Charleroi, 94, 112-13n; Ecole Spéciale de
Techniciens, 96, 107; Institut
Meurice-Chimie, 104; Université du
Travail, 107, 113n

Charlottenberg see Berlin

Chemical industry, 53, 56, 94, 126, 148,
157-8

Chemical technology, teaching of, 44, 104,
106, 145, 147

Cheshire, F. J., 239-40

Chevreul, Michel-Eugene, 150

Chicago, 76

Chrétien, Henri, 233, 243, 245-6

Citroén, 56

Civil engineering, 23, 67, 126-7, 173-4,
185, 262; teaching of, 18-19, 44, 67,
99, 174-5, 177, 181

Classical languages, 3-4, 18, 28, 29, 39n,
219-20

Claude, Georges, 222

Clémentel, 244

Clermont-Ferrand, 223n

City & Guilds of London Institute for the
Advancement of Technical
Education, London, 32

Cochery, Adolphe, 203

Cockerill, John, 94

Cologne, 724

Colombo, Giuseppe, 183, 195n

Columbia University, School of Mines,
269, 274-5n

Comité Central des Houilléres, 217

Commercial subjects, Teaching of, 67,
102, 105

Common Sense philosophy, 260

291

Compagnie de Saint Gobain, 50

Compagnie de Télégraphie sans Fils
(Belgium), 94

Compagnie Electro-Mécanique (CEM),
Le Bourget, 212-13, 215

Compagnie Francgaise pour I’Exploitation
des Procédés Thomson-Houston
(CFTH), 213-16

Compagnie Générale d’Electricité (CGE),
214-15

Compagnie Générale d’Electricité de
Creil, 213-15

Compagnie Parisienne de Distribution
d’Electricité, 56

Compaiiia General de Crédito, 151

Congrégation des Aumoniers du Travail,
Seraing, 104

Congresses, 154, 192n; electrical, 210, 219

Conrady, A. E., 238

Consell de Pedagogia, Barcelona, 160

Conservatoire National des Arts et
Meétiers, Paris, 205, 219

Consultancy, 4, 35, 172, 190

Cornell University, 263, 274-5n

Correspondence courses, 49

Corridi, Filippo, 193n

Cotton industry, 149-50

Courtrai, 96, 108

Cowper, Edward, 19

Crédit Lyonnais, 151

Crozet, Claude, 262

Cursos Monografics d’Alts Estudis i
d’Intercanvi, Barcelona, 160

Cuba, 15

Dalmau, Company, 151-2

Dalton, John, 19

Danzig, 66

Darmstadt, 66, 68, 85n, 102, 204-5

Dartmouth, Union College, 263

Darwin, Horace, 230, 234, 241

Daubresse, Paul, 106

De Vincenzi, Giuseppe, 182

Degrees see Qualifications

Deheselle, Victor, 104

Deinze, School voor technisch ingenieurs,
96, 106

Deloye, 244

Demand for engineers, 27-30, 42, 51, 79,
83-4, 123-9, 136, 140, 171-2, 202,
210-11, 220-1

Department of Scientific and Industrial
Research (DSIR), 241-2, 246

Deprez, Marcel, 203, 205

Design, 27, 72, 76, 183, 206, 237

Desprez, 244
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Deutscher Ausschuss fiir das technische
Schulwesen (DAtSch), 79-80

Dévé, Colonel Charles, 245

Devillez, Adolphe, 99

Dew-Smith, Albert, 234

Diplomas see Qualifications

Doctorates, 47

Doignon, 244

Donovan, Arthur, 2-3, 5, 253-4

Dortmund, 73-4

Drawing, Mechanical, 178

Dresden, 66, 68, 85n

Duboscg-Soleil, 228, 233

Dunkerque, 142

Dunoyer, Charles, 245

Durham, 18-19, 22, 30, 150

Dutrieux, Henri, 105

Easton, Anderson & Couldon, company,
230

Eaton, Amos, 263

Eclairage Electrique, Compagnie L’, 215

Ecole Breguet, Paris, 56, 58, 209-11

Ecole Catholique des Arts et Métiers,
Erquelinnes, 96, 106

Ecole Centrale, Lyons, 47

Ecole Centrale des Arts et Manufactures,
Paris, 43, 46-7, 50, 52, 56, 94, 98-9,
101, 147, 207, 263; teaching of
applied electricity, 204-5

Ecole Centrale des Arts et Métiers,
Brussels (formerly Ecole Notre-Dame
du Travail), 96, 106-7

Ecole Congréganiste de Saint-Nicolas,
229

Ecole d’Arts et Métiers, Angers, 43;
Chalons-sur-Marne, 43, 203

Ecole d’Electricité et de Mécanique
Industrielle (Ecole Violet), Paris, 209

Ecole d’Electricité Industrielle, Marseille,
50

Ecole de Chimie, Bordeaux, 50; Lille, 50;
Lyons, 50; Toulouse, 50

Ecole des Arts et Manufactures, Ghent,
99, 103, 109 see also Ecole des Ponts
et Chaussées, Ghent

Ecole des Arts et Manufactures [et des
Mines], Liege, 99-100, 102, 109 see
also Ecole des Mines, Liege

Ecole des Hautes Etudes Industrielles,
Lille, 48

Ecole des Mines, Liege, 95, 97-9;
renamed Ecole des Arts et
Manufactures et des Mines, 99;
subdivided into Ecole Spéciale des
Mines and Ecole des Arts et

Manufactures, 94, 99-100;
curriculum, 99; diplomas, 100;
graduates, 100

Ecole des Mines, Paris, 42, 47, 50, 55-6,
203, 205, 220, 223n

Ecole des Mines, Saint-Etienne, 51

Ecole des Mines et de Métallurgie, Mons,
99-101, 103, 105-6, 109

Ecole des Ponts et Chaussées, Ghent, 95,
97-9; renamed Ecole du Génie Civil,
99; subdivided into Ecole Spéciale du
Génie Civil and Ecole des Arts et
Manufactures, 99

Ecole de Ponts et Chaussées, Paris, 42,
47, 50, 55, 141; materials testing
laboratory, 219; teaching of applied
electricity, 205, 223n

Ecole du Génie Civil, Ghent, see Ecole
des Ponts et Chaussées, Ghent

Ecole du Génie Maritime, 42

Ecole Industrielle Supérieure, Ghent
(Hoghere Nijverheidsschool), 96, 108

Ecole Municipale de Physique et de
Chimie Industrielles, Paris, 204

Ecole Municipale Diderot, Paris, 229

Ecole Normale [Supérieure], Paris, 244

Ecole Notre-Dame du Travail, Brussels:
see Ecole Centrale des Arts et
Métiers, Brussels, 107

Ecole Polytechnique, Paris, 13, 42, 46, 50,
94, 97, 101, 201, 203, 205, 207, 221n,
230, 262

Ecole Pratique d’Electricité Industrielle
(Ecole Charliat), Paris, 209

Ecole Professionelle Communale de
Sucrerie, Saint-Ghislain, 96, 105-6

Ecole Royale Militaire, Brussels, 95, [109]

Ecole Saint-Louis, Brussels, 105

Ecole Saint-Luc, Mons (Institut Reine
Astrid des Arts et Métiers), 96, 108

Ecole Spéciale de Commerce, Antwerp,
101, 105

Ecole Spéciale des Mines, Liege, 94,
99-100, [103], [109] see also Ecole des
Mines, Liége

Ecole Spéciale de Techniciens, Charleroi
(Ecole Spéciale d’Ingenieurs
Techniciens), 96, 107

Ecole Spéciale du Genie Civil, Ghent, 99,
101, 103, 109 see also Ecole des Ponts
et Chaussées, Ghent

Ecole Spéciale du Génie Civil, d’Industrie
et des Mines, Louvain, 101, [103],
[109]

Ecole Sucri¢ére Belge, Glons, 103

Ecole Sudria, Paris, 56, 209, 211
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Ecole Supérieure d’Agriculture, Louvain,
102-3

Ecole Supérieure d’Electricité, Paris, 7,
489, 56, 199, 205-7, 209-10, 218,
245; degrees awarded, 206; fees, 206;
research, 218; standards of admission,
205-6

Ecole Supérieure de Brasserie, Louvain,
103

Ecole Supérieure de Commerce, Brussels,
104

Ecole Supérieure de Commerce Solvay,
(attached to the Free University of
Brussels), 96, 105

Ecole Supérieure des Fermentations,
Ghent (Hogeschool voor de
Gistingsbedrijven), 104, 106

Ecole Supérieure des Textiles, Verviers,
104

Ecole Technique Supérieure de Brasserie,
Ghent (Hogere technische
brouwerijschool), 96, 106

Ecole Textile, Epinal, 50

Ecoles d’application, France, 42, 46-7, 97,
205

Ecoles d’arts et métiers, France, 14, 43,
45-8, 50-1, 53, 58, 82-3, 203, 205-6,
222n; teaching of applied electricity,
205 see also the titles of individual
schools

Edinburgh, 25, 30, 228, 259

Edison, Thomas, 203

Eidgendssische Technische Hochschule,
Ziirich, 69, 85-6n, 204

Einjarige, 73-4

Einstein, Albert, 160

Electrical industry, 4, 50, 53, 56, 77,79,
83-4, 105, 126, 134, 148, 151-3, 158,
163, 169n, 187, 199, 201-26

Electrical technology, teaching of, 6-7, 32,
44, 51, 56, 102-3, 152, 187, 201-26

Electrochemistry, 211-12, 216-17, 224n

Eliot, Charles W., 268

Ellington, Edward, B., 37

Elliott Brothers, company, 228, 231, 235

England, 7, 13-14, 16-41, 44, 78, 129,
147, 266; certificates and degrees,
30-2, 334; enrolments, 22-3; fees, 25;
first engineering chairs, 18-20, 22;
industrial patronage of engineering
education, 27-9; professional
associations, 23, 26-7, 37 see also
Britain and the titles of individual
institutions

Enrolments, 16, 21-7, 30-7, 80, 120-3,
171, 180-1, 185-7, 206-9

293

Epinal, Ecole Textile, 50

Erikson, Gunnar, 131

Erquelinnes, Ecole des Arts et Métiers,
96, 106

Escola del Treball, Barcelona, 161

Escola Industrial, Barcelona, 160

Escoles de directors d’industria, 161

Escuela de Ingenieros de Montes, Madrid,
143, 146

Escuela de Ingenieros des Caminos y
Canales, Madrid, 141-3, 146, 166n

Escuela de Ingenieros Industriales of
Barcelona, 145-7, 151, 154-6; Bilbao,
146, 156, 165; Gijon, 146-7; Seville,
145-7; Valencia, 146-7; Vergara,
145-7

Escuela de Minas, Madrid, 143, 146, 153

Escuela de Quimica, Barcelona, 143

Escuela Industrial, Barcelona, 145

Escuela General de Agricoltura, 143

Escuela Superior de Ingenieros
Industriales, Barcelona see Escuela de
Ingenieros Industriales of Barcelona

Escuela Superior de Ingenieros
Industriales, Bilbao see Escuela de
Ingenieros Industriales of Bilbao

Escuelas de ingenieros industriales, 144-6,
154-6, 164

Etablissement Daydé et Pillé (subsidiary
of Compagnie Générale d’Electricité
de Creil), 213

Evening classes, 29, 30, 177, 240

Examinations, 31-2, 41n

Exhibitions, 27, 76, 102, 151, 154, 182,
203, 224n, 228-31, 235; electrical,
101-3, 203, 210, 222n

Extremadura, 160

Fabry, Charles, 245

Fachhochschulen, 74

Fachschulen, 84, 86n, 123

Fackskolor, 118

Faculties of science, France, 14, 44-5, 48,
206-9

Fairbairn, Andrew, 28

Fairbairn, William, 19, 27-8, 32, 39n

Fajardo, José Clavijo, 143

Falun Mining School, 118

Fayol, Henri, 54

Fédération Nationale des Syndicats
d’Ingénieurs (FNST), France, 60

Fees paid by apprentices and students, 16,
24, 25, 31, 39-40n, 191n, 206

Fernando VII, 142

Finsbury Technical College, London, 22,
32,36
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Flammarion, Camille, 243

Firth College, Sheffield, 22, 36

Fleming, Ambrose, 26

Flemish community; nationalism;
technical schools see Belgium

Floridablanca, Earl of, 141

Fontaine, Hippolyte, 203

Food industry, 103-4, 106

Ford, Henry, 268

Foster, George Carey, 21

Foster, Michael, 234

Fox, Robert, 6-7, 199-200, 229, 273n,
274n

France, 2-5, 7, 13-14, 42-64, 116, 120,
129, 134, 143, 199, 20126, 256, 262,
266; comparison with Belgian
technical education, 98, 101;
comparison with German technical
education, 82-3; Conseil Supérieur de
PEnseignement Technique, 48; Corps
d’état, 4, 46-7, 50; French models
abroad, 93, 97-9, 106, 147, 257,
262-3; Ministry of Armament and
War Manufactures, 243; Ministry of
Public Instruction, 7, 43, 48; Ministry
of Trade, Industry and Agriculture,
43, 48

Francoeur, Louis B. F., 142

Free University, Brussels, 97, 104 see also
Ecole Polytechnique, Brussels and
Ecole Supérieure de Commerce,
Brussels

Frisi, Paolo, 191-2n

Galicia, 160

Garibaldi, Giuseppe, 180

Gaudet, 246

Gembloux, Institut Agricole, 101, 104,
107

Geodesy, 175, 179

Germany, 3-6, 13-14, 16, 27, 35, 42,
65-87, 110, 116, 118-19, 131, 199,
201, 210, 212, 214-15, 256; chemical
industry, 56, 65-87; comparison with
French technical education, 82-3;
comparison with Italian technical
education, 179; comparison with
Swedish technical education, 124;
degrees, 131; German models of
higher and technical education, 45,
72, 93, 106, 119-20, 155, 253, 258,
262, 265-7; industry, 27; industry and
research, 77; Lander, 5, 66-8, 70,
73-6, 80, 82; output of technical
schools compared with Sweden,
122-3; precision instruments industry,

200, 228, 242-4; professionalization of
engineering in Germany, 129, 130,
134; presence of German electrical
manufacturers in France, 213-14;
research, 200 see also Prussia

Gerona, 152

Gewerbeakademie, Berlin, 68

Gewerbeinstitut, Berlin, 66-7, 116, 129
see also Technische Hochschule,
Berlin

Gewerbeschulen, 65-7, 69-71, 119, 124

Ghent, 95, 96, 97, 99, 102, 103 see also the
titles of individual institutions

Giessen, 67

Gijon, 146-7, 150

Gilman, Daniel Coit, 268

Girona, provincial council, 160

Giulio, Carlo Ignazio, 193n

Glasgow, University, 18, 20, 30

Glazebrook, Richard T., 232

Glons, Ecole Sucriére Belge, 103

Gobelins factory, 150

Gothenburg: see Chalmers Tekniska
Hogskola

Gottingen, University, 78

Gramme, Zénobe, 94, 151, 202-3

Gramont, Armand de, 244, 246

Granada, 151; University, 144

Grand Duchy of Tuscany, 173

Grandes écoles, France, 4, 13, 47, 56, 58,
97, 174-5, 202, 205, 207, 220, 244 see
also the titles of individual schools

Grants, scholarships, and prizes, 28-9

Great Britain, see Britain

Green, Benjamin Franklin, 263

Greenwich, 39n

Grelon, André, 4, 7, 14, 209

Grenoble, 7, 9n, 50, 51, 206, 213

Grubb, Howard, 232

Guagnini, Anna, 5, 7, 9n, 14, 274n

Guibal, Théophile, 99

Guilds, 173, 191n, 192n

Guillet, Léon, 217

Gurvitch, Georges, 113-14n

Gutierrez, Antonio, 143

Gymnasien, 13, 69-71

Habilitation, 77

Habsburg Empire, 173

Hainaut, 99, 101, 107
Handelsschule, 67

Hanover, 66

Hiarnésand, 119

Harper, 268

Harrison, Thomas, 28, 40n
Harvard University, 263-5, 274-5n
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Helios Elektrizitits Gesellschaft, 214

Henrici, Olaus, 32

Herrgen, Christian, 143

Hesse-Darmstadt, 67

Hogere Nijverheidsschool, Ghent (Ecole
Industrielle Supérieure), 106, 108

Hogere Technische Brouwerijschool,
Ghent (Ecole Technique Supérieure
de Brasserie), 96, 106

Hoéhere Maschinenbauschulen, 74-5

Hohere Technische Mittelschulen, 74-5

Hodgkinson, Eaton, 19-20

Holt, Alfred, 28

Horsford, Eben, 263

Hosking, William, 19

Hospitalier, Edmond, 204

Hydraulic engineering, 19, 175, 178, 187

Hydroelectricity, 130, 140, 211

Imperial College, 231-2, 237-40, 241, 245

Imperial University, Tokyo, 234

Incomes, 28, 54, 56-9, 210

India, 23, 39n

Industrieschulen, 72-3

Indian Department of Public Works, 23

Ingenieurschulen, 67, 74

Institut Agricole, Gembloux, 101, 104,
107

Institut Agronomique de I’Etat, Ghent,
96, 107

Institut Chimique, Nancy, 58

Institut Commerciale des Industries du
Hainault, Mons, 105

Institut d’Electrotechnique et de
Mécanique Appliquée, Nancy see
Institut Electrotechnique, Nancy

Institut d’Estudis Catalans, Barcelona, 160

Institut d’Optique, Paris, 200, 233, 243-7

Institut de Chimie, Lille, 58; Saint
Ghislain (formerly Ecole
Professionelle de Sucrerie), 106

Institut des Arts et Métiers, Pierrard
Virton, 104-5

Institut Electrotechnique Montefiore,
Liege, 102-3

Institut Electrotechnique, Grenoble, 7,
51, 206, 208, 211-12, 218; Lille,
206-8; Nancy (later, Institut
d’Electrotechnique et de Mécanique
Appliquée), 206-8, 211; Toulouse,
206-9, 211, 218

Institut Industriel du Nord de la France,
Lille, 223n

295

Institut Meurice-Chimie, Charleroi, 104,
106

Institut National des Industries de
Fermentation, Brussels, 96, 108

Institut Reine Astrid des Arts et Métiers,
Mons (formerly Ecole Saint-Luc), 108

Institut Supérieur de Commerce Lucien
Cooremans, Brussels, 96, 106

Institut Technique (later Institut
Gramme), Liege, 96, 106

Institution of Civil Engineers, 18, 41n

Institution of Mechanical Engineers, 23,
26-7, 37, 38n

Instituts électrotechniques, France, 7, 51,
206-9, 211-12, 218; see also the titles
of the individual institutes

International Labour Office (Commission
Consultative des Travailleurs
Intellectuels of the), 49

Ireland, 30

Iron and steel, 134, 144, 168n

Isere, Department of the, 7, 206

Isnay, T. H., 28

Istituto Tecnico, Florence, 176, 178;
Turin, 176

Instituto Tecnico Superiore, Milan, 7, 171,
179, 180-1, 183-5, 188-90, 193n,
194n; enrolments, 185-6; industrial
section, 182; syllabus, 183-4

Istituti tecnici, 177, 181

Italy, 2-7, 16, 92, 93, 102, 171-194, 274n;
early engineering education, 173, 175,
177; French models of technical
education, 174-5; French reforms,
173-4; industrial growth, 176;
Ministry of Agriculture, Industry, and
Commerce, 178, 182, 184; Ministry of
Public Instruction, 178, 180-2, 184-5,
187-9, 191; unification, 176, 177; local
support for engineering education,
176-7, 179, 181-2, 184, 187, 194n

Jablochkoff, Paul, 202-3
Jackson, Herbert, 232
Jaeckel, Reinhold, 83
James, Henry, 266

Jamin, Jules, 203

Janet, Paul, 206

Jefferson, Thomas, 262
Jena, 78, 200

Jenkin, Fleeming, 25
Jerez, 151

Jesuits, 106, 107

Jeumont, glassworks, 244
Jobin, Amédée, 233, 243-4
John Penn & Sons, Greenwich, 39n
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Johns Hopkins University, 265, 274-5n
Journals, 71, 152, 192n, 203, 210, 245

Kapp, Gisbert, 78

Karlsruhe, 66, 68

Kennedy, Alexander, 35-6

Kew Observatory, 230

Keyzer, Charles De, 112n

Kings College, London, 18-19, 21-3, 25,
29, 334, 38-9n

Kingdom of Naples, 173; Sardinia, 1734,
177

Klein, Felix, 78

Konig, Wolfgang, 5, 8, 13-14, 129-30,
137n, 272n, 273-4n

Krause, Karl C. F., 148

Krausistas, 148

Kungl. Tekniska Hogskolan (KTH,
formerly Technological Institute),
Stockholm, 7, 116-23, 125-33;
curriculum, 117-18; number of
graduates, 120-3; students’ career
patterns, 125-9; students’ social
background, 132-3

Laboratoire Central d’Electricité, Paris,
199, 205, 218-19, 225-6n

Laboratoire d’essais mécaniques,
physiques et chimiques et de
machines, Conservatoire National des
Arts et Métiers, Paris, 219, 226n

Laboratories, 142, 203; academic
research, 74, 76-8, 112n, 153, 165,
203, 218-19, 236; company, 53, 56,
105, 212, 21619, 225n, 235-6;
teaching, 21, 29, 35-6, 40n, 41n, 46,
74, 76-8, 148, 153-5, 165, 178, 1834,
188-9, 193n, 195n, 204-5, 212, 237-8;
testing, 53, 196, 153, 205, 218-19, 235

Laboratorium Mechanicum (Royal Model
Chamber), Stockhoim, 117

Lacaze, Admiral, 244

Lacroix, Sylvestre F., 142

Lanz, José M., 142-3, 167n

Latin see Classical languages

Lauth, Charles, 204

Lavaliée, Alphonse, 43

Lawrence, Abbot, 263-4

Lawrence Scientific School, Harvard
University, 263-4

Le Chatelier, Henry, 217, 220

Lebon, Charles, 151

Leeds, 28, 39n see also Yorkshire College,
Leeds

Leon, 160

Leopoldo II, 174, 176

Levi Civita, Tullio, 160

Liberal education, 17, 20-1, 37, 261-2,
266-7

Licei classici, 177

licence: see Qualifications

Liege, 94-5, 96, 97, 98-9, 103 see also the
titles of individual institutions

Liévin, Laboratory of the Comité Central
des Houilléres, 217

Lighting, 151-3, 168-9n, 190, 203

Liguria, 173

Lille, 43, 47, 48, 206-8

Lister & Co., 150

Liverpool, 28; see also University College,
Liverpool

Livery Companies, London, 32

Lleida, provincial council, 160

Local Taxation Act, 16, 36

Lombardy, 173-4, 177-8, 181, 193n

London, 16, 30, 35, 182; Corporation of
the City, 32; County Council, 232-3,
236; International Electrical Congress
(1908), 219; International Exhibition
(1862), 182; livery companies, 32;
precision instruments industry, 228,
231, 238; Science and Art
Department see also the titles of
individual institutions

Louvain, Catholic University, 97, 101-4,
106, 109; Ecole Spéciale du Génie
Civil, d’Industrie et des Mines, 101,
103, 109: Ecole Supérieure
d’Agriculture, 102-3; Ecole
Supérieure de Brasserie, 103

Ludwig, Karl-Heinz, 122

Lumiére Freres, Lyons, 217

Lund, University, 132

Lundgreen, Peter, 67, 82-3, 113n

Luxembourg, 104

Lyons, 43, 47, 48, 151 see also the titles of
individual institutions

Lycées, France, 4, 47

Machine construction industry, 27-30, 53,
71-2, 76, 79, 83-4, 92, 126, 134-5,
150, 158

Machines, Theory of, 71-2

Madrid, 7, 142, 144, 146, 151, 154-5, 157,
159, 164; Real Conservatorio de
Artes, 143-4; Teatro Real, 152 see
also the titles of individual institutions

Malaga, 144, 150

Malines, 96, 101

Mallada, Lucas, 154

Malmo, 119

Manby, Wilson, 151
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Manchester, 19, 28, 30, 39-40 see also
Mechanics’ Institute, Manchester,
Owens College, Manchester, and
Manchester Technical School

Manchester Technical School, 36

Mancomunitat, Catalonia, 159-63, 165,
170n

Manjarrés, Ramon de, 151

Mannheim, Karl, 113n

Mappin, Frederick T., 28

Maquinista Terrestre y Maritima, La, 150,
152

Marieberg, Hogre Artillerilaroverket och
Artilleri-och Ing. Hégskolan, 120-1

Marseille, 50, 204, 245

Marti i Franqueés, 143

Masosn Science College, Birmingham, 22,
36

Massachussets Institute of Technology,
263

Masui, Jean Baptiste, 94

Mathematics, 72

Mattern, Ernest, 55

Matteucci, Carlo, 194n

Méchain, Pierre André, 142

Mechanical engineering, Teaching of,
1641, 44, 67, 71-2, 76,79, 99, 112n,
145, 171, 178, 182-3, 185, 187-9

Mechanical School, Stockholm, 117

Mechanical Sciences Tripos (Cambridge
University), 16, 22

Mechanics’ Institute, Manchester, 36

Mecklenburg, 70

Méline tariffs, 213

Merz & Mabhler, 228

Metallurgy and metallurgical industry,
100, 126-7, 150, 153, 176, 182, 212 see
also Iron and steel

Métro, Paris, 57

Meurice, Albert, 104-5

Meuse, 94

Milan, 171, 174, 177, 179, 181-2, 187,
194n; Chamber of Commerce, 184;
local support for technical education,
179, 184, 187, 194n see also Istituto
Tecnico Superiore, Milan and Societa
di Incoraggiamento di Arti ¢ Mestieri,
Milan

Military Academy, West Point, 262-3

Military service, 73

Miller, William Allen, 29

Milne, John, 234

Mineralogy, 178

Mining, 1, 19, 31, 47, 53, 82, 93-6, 99,
118, 124, 126, 134-5, 147, 150, 153-6,
178

297

Ministries see entries for the countries
concerned

Mittelschulen see Technische Mittelschulen

Molhant, Alfred, 105

Monge, Gaspard, 142

Monnier, Démétrius, 204-5

Mons, 94, 96, 105 see also the entries for
individual institutions

Montefiore, Georges, 102, 105

Montpellier, 143

Morrill Act, 253, 264-5

Motala works, 135

Mulhouse, 43, 150

Munro, Alfred James, 231

Munro, R. W., company, 231, 234-5, 241

Murat, Joachim, 174

Murcia, 160

Musée d’Art et d’Industrie, Brussels, 98

Museo Industriale (industrial engineering
section of the Scuola di Applicazione
of Turin), 182, 184-5, 188-9;
enrolments, 185-6; local support, 184;
ministerial patronage, 182, 184;
syllabus, 182-3

Nancy, 206-8, 211

Naples, 173, 174, 179, 188 see also Scuola
di Applicazione per Ingregneri di
Ponti, Acque e Strade, Naples;
Scuola di Applicazione, Naples

Napoleon I, 94, 174

Nasmyth, James, 39-40n

National Physical Laboratory,
Teddington, 219, 232

Navarre, 159, 160

New Castile, 157, 160

Newcastle-upon-Tyne, 22, 150

Neyret-Brenier, company, 213

Nice, Observatory, 233

Niedere Technische Mittelschulen, 74-5

Noble, David, 272n

Norrképing, 119

North America, 199

Northampton Polytechnic Institute,
London, 231-2, 238-9, 240

Nottingham, University College, 22

Nuevo Vulcano, 150

Numbers of engineers, 120-36, 155-63,
173

Numbers of students see Enrolments

Oberrealschulen, 70, 72-3
Old Castile, 160
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Optique et Precision de Levallois, 246

Orebro, 119

Ostend, 109; School voor Technisch
Ingenieurs, Ostend, 96, 106

Otlet, Edouard, 104

Oversupply of engineers, 172, 210-11

Oviedo, University, 144

Owens College, Manchester, 20, 22, 28,
30-1, 33-4, 36, 41n; engineering
students’ enrolments, 33; number of
engineering graduates, 34

Oxford, 17-18, 24, 37

Padua, Scuola di Applicazione, 179, 186-9

Painlevé, Paul, 244

Palais de I'Industrie, Paris, 203

Palermo, 180; University, 180; Scuola di
applicazione, 180

Palmstedt, Carl, 117

Pamplona, 151

Pantouflage, 50

Papal States, 173-5; Corpo del Genio
Pontificio, 175

Paris, 44, 51, 57, 59, 100, 141, 143, 146,
150, 203, 245; Exposition
Internationale d’Electricité (1881),
101; International Exhibition (1855),
27, precision instruments industry,
228-9, 231; Universal Exhibition
(1878), 203; Universal Exhibition
(1900), 228, 230, 235; see also the
titles of individual institutions

Paris, Lyon, and Marseille, railway
company (PLM), 57

Parsons Company, 224n

Pastur, Paul, 112n

Patents, 130, 152, 201, 203, 213, 235

Paul, R. W.; 231

Pavia, 174, 179-80

Peltier, Jean, 143

Perpignan, 143

Pereire family, 149

Peugeot, firm, 52, 55

Philadelphia, 76

Philippines, 155

Photography, 241

Physikalisch-Technische Reichsanstalt
(PTR), Berlin, 76-7, 200, 219, 232,
243

Picard, Emile, 201, 243

Piedmont, 173, 175, 177, 181-2

Piermarint, Giuseppe, 191n

Pierrard-Virton, Institut des Arts et
Métiers, 104

Pius VII, Pope, 175

Planas, Flaquer y Cia, 152

Poincaré, Lucien, 244

Poisson, Siméon-Denis, 166-7n

Polhem, Christopher, 117

Politecnico of Turin, 155, 171, 189-90,
194n, 195n see also Scuola di
Applicazione per Ingeneri, Turin, and
Museo Industriale Italiano, Turin

Polytechnische Schule, Aachen, 66, 68,
72; Berlin, 66, 68; Braunschweig, 66,
68; Darmstadt, 66, 68; Dresden, 66,
68; Karlsruhe, 66, 68; Munich, 66, 68;
Stuttgart, 66, 68; Ziirich see
Eidgenossische

Technische Hochschule, Ziirich

Polytechnische Schulen, 65-6, 68-71

Polytechnisches Institut, Vienna, 117,
137n

Portilla & White Co., 104

Portugal, 216

Postschule, 67

Prat de la Riba, Emric, 160

Precision instruments, industry and
education, 5, 200, 227-50

Premium apprenticeship and pupillage,
24-6, 30, 39-40n

Preparatory courses, 22-3, 39n, 189, 193n,
207, 209, 211, 223n

Production technology, 72

Professionalization, 129-34, 172-5, 191n,
269~72, 275-6n

Prost-Guilhous, famity, 149

Proust, Joseph-Louis, 142

Provinzial-Gewerbeschulen, 72

Prussia, 70, 72, 74-5, 82-3; industry, 74;
Prussian model of technical
education, 67-8; railways, 74

Puerto de Santa Maria, 151

Pupillage see Apprenticeship and
Premium apprenticeship and
pupillage

Puteaux, 245

Puydt, Rémi de, 94

Pye, W. G., 230, 234

Pyrenees, 220

Qualifications, Academic, 14-15, 18-19,
25-37, 46-50, 99-111, 146, 171-91,
194n, 206, 207

Queen’s College, Ireland, 30

Railways and railway construction, 19, 23,
57,74, 94, 102, 126-7, 134, 144,
148-51, 157, 170n, 175, 185, 187, 203
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Railway companies, 40n, 57

Rankine, William McQuorn, 20, 30, 39n

Real Conservatorio de Artes, Madrid,
1434

Real Gabinete de Historia Natural,
Madrid, 143

Real Gabinete de Maquinas, Madrid, 141,
143 see also Real Conservatorio de
Artes, Madrid, 1434

Realgymnasien, 70

Real Istituto Industrial de Madrid, 145-7,
156

Real Seminario Patriético de Vergara, 1

Reales Estudios de San Isidro, 142

Realschulen, 69-70, 72

Recherches et Etudes d’Optiques et de
Sciences Connexes, 246

Reichenbach & Ertel, 228

Reid, Thomas, 259-60

Rensselaer School (Polytechnic Institute),
263

Rensselaer, Stephen van, 263

Research, 19, 68, 77-8, 200, 216-19,
234-6, 240-2, 246-7, 265-7, 271 see
also Laboratories

Research associations, 200, 241-2, 246-7

Reynolds, Osborne, 20, 28, 31

Rhineland, 73

Riera i Tuebols, Santiago, 7

Ringer, Fritz K., 3

Rio Verde, 150

Rivera, Primo de, 163

Rockefeller, John D., 268

Rome, 182 see also Scuola di Applicazione
per Ingegneri, Rome, and Scuola di
Applicazione, Rome

Roque, General, 244

Rothschild, family, 149

Roura, Joseph, 143

Royal College of Chemistry, London, 17

Royal Indian Engineering College,
London, 22

Royal Meteorological Society, London,
234

Royal Military Academy, Woolwich, 23

Royal School of Mines, London, 17, 38n

Royal Society, London, 236

Royce, Josiah, 266

Runeby, Nils, 131

Russia, 208, 210

Saint-Etienne, Ecole des Mines, 51

Saint Ghislain, Ecole Professionelle
Communale de Sucrerie, 96, 105-6

Saint-Gobain, 50, 244

Salamanca, University of, 144

299

Salaries see Incomes

Salva Francesc, 143

Sambre, 94, 99

Samuelson Commission {Royal
Commission on Technical
Education), 21

Santiago, University of, 144

Santander, 151

Santpongs, Francesc, 143

Sants, 152

Saragossa, 144, 151

Sardinia, Kingdom of, 1734, 177

Sartiaux, Eugéne, 210

Sauvy, Alfred, 57

Savart, Félix, 143

Savoyard Monarchy, 175

Saxony, 67, 7S

Scandinavia, 129

Schnabel, Franz, 66

Schneider et Cie, Le Creusot, 213

School voor Technisch Ingenieurs, Alost,
96; Courtrai, 96; Deinze, 96, 108;
Malines, 96, 107; Ostende, 96

Schuckert, company, 213-14

Schwarz, G. M., 117-18

Science and Art Department, London, 28,
32

Scotland, 18, 147, 253, 259-60

Scuola di Applicazione, Bologna, 179,
185-8; Naples, 179, 185-8; Padua,
179, 187-9; Palermo, 180; Rome, 179,
186-8

Scuola di Applicazione per Ingegneri,
Rome, 174

Scuola di Applicazione per Ingegneri di
Ponti, Acque e Strade, Naples, 174

Scuole di applicazione, 43, 171-2, 177-91;
career patterns of students, 178;
degrees, 178; enrolments, 185-6; local
support, 184, 187; relations with
universities, 178-9, 180; syllabus, 178,
181, 183, 188-9

Scuole tecniche, 177

Sébert, 244

Secondary education, 4, 47, 69-70, 72,
106-7, 116, 118-20, 128, 176-8, 193n,
219-20

Segovia, 142

Sejas Lozano, Manuel de, 144

Seraing, Congrégation des Aumoéniers du
Travail, 104

Serrat i Bonastre, Joseph, 155

Servos, John W., 272n

Seville, 144, 151, 157, 159; University of,
144

Sheffield, 22, 28, 36, 39n
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Sheffield Scientific School, Yale
University, 2634

Ships and Shipbuilding, 151, 168n

Sicily, 180

Siemens, company, 213

Siemens Brothers, 213

Siemens & Halske, Berlin, 212, 214

Silliman, Benjamin, 263

Siemens-Schuckert, company, 214

Social background of engineers, 23-7,
131-4, 193n

Sociedad Espaiiola de Electricidad, 152

Sociedad Madrileita de Alumbrado por
Gas, 151

Societa di Incoraggiamento di Arti e
Mestieri, Milan, 177, 179, 181-2

Société Alsacienne de Constructions
M¢écaniques, Belfort, 213

Société Belge des Ingénieurs et des
Industriels, 109

Société d’Optique Appliquée & la
Circulation, 246

Société de I’Accumulateur Tudor, Lille,
216

Société des Etablissements Postel-Vinay,
Paris, 216

Société des Ingénieurs Civils de France,
101

Société Frangaise d’Electricité AEG, 213,
215

Société Frangaise des Electrodes, 215, 219

Société Frangaise Sprague, 213

Société Internationale des Electriciens, 7,
205,218

Société Westinghouse, 213, 215

Society for the Promotion of Engineering
Education, 269

Solvay, Ernest, 94, 105, 109

Sorbonne (Faculty of Science), Paris, 203,
206

Spain, 3-4, 7, 42, 93, 141-70, 216;
Direccidon General de Minas, 143;
educational reform, 144-6;
employment of industrial engineers
members of engineering associations,
157-8; foreign influences of technical
education, 141-3, 148, 168n;
geographical distribution of
engineers, 160, 162-3; industrial
development, 144, 148-53

Spanish America, 15, 160

Stanford University, 265

Status of engineers, 23-7, 43, 78-9,
129-33, 146-7, 173

Steam engines, 19, 35, 39n, 71, 79, 150

Steel industry see Iron and steel

Stephenson, Robert, 19

Stockholm see Kungl. Tekniska
Hogskolan

Stockholm Ingenjorsféreningen, 130

Storr, Enrique C., 143

Stuttgart, 66, 78, 85n

Sureda, family, 143

Sureda, Joseph, 144

Surennes, 225n

Svenska Teknologféreningen, 128, 130

Sweden, 3-4, 7, 42, 83, 92, 93, 115-40;
career patterns, 125-8; industrial
growth, 91-2, 134-5; influence of
foreign models of technical education,
119-20; number of engineers and
engineering graduates, 120-3; output
of higher technical schools compared
with Germany, 122-3; professional
associations, 130-1; social status of
engineers and students, 131-3;
technical secondary education, 116,
118-33

Switzerland, 69, 213, 215

Syndicat des Constructeurs en Instruments
d’Optique et de Précision, 228

Syndicat des Ouvriers en Instruments de
Précision, 229

Syndicat Patronal des Constructeurs
d’Optique, 244

Taine, Hippolyte, 226n

Tariffs, 201, 213

Tarragona, provincial council, 160

Technikerschulen, 75

Technical Instruction Act, 16

Technicians, training of, 36, 43, 45, 72-5,
86n, 92, 116, 118-36, 145-6, 156,
161-3, 175-7, 190, 192n, 229-32,
237-8, 240

Technische Hochschule, Aachen, 66, 68,
85n; Berlin, 66, 68, 85n, 129;
Braunschweig, 66, 68, 84n; Breslau,
85n; Danzig, 85n; Darmstadt, 66, 68,
85n, 102, 204-5; Dresden, 66, 68,
85n; Karlsruhe, 66, 68, 85n;
Hannover, 66, 68, 85n; Munich, 66,
68, 85n; Stuttgart, 66, 68, 78

Technische Hochschulen, 5, 8, 13-14,
65-84, 181; competition with
graduates of Technische
Mirtelschulen, 80; dates of
foundation, 66; entrance
requirements, 69-70, 72; reform of,
75-81; research in, 77-8; status,
69-71; syllabuses, 79-80

Technische Mittelschulen, 5, 14, 65, 73-5,
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80, 824, 92; local patronage, 75;
influence of the VDI on, 73-5;
competition with graduates of
Technische Hochschulen, 80;
employment in industry, 834

Technische Mittelschule, Berlin, 83

Technische Universititen, 74

Tekniska Elementarskolor, Boras, 119,
126-9; Harndsand, 119; Malmsg, 119,
126-9; Norrkoping, 119; Orebro, 119

Telegraphy, 32, 126

Telephones, 163, 170n

Ténot, H., 244

Terradas, Esteve, 161

testing laboratories see Laboratories

Text-books, 20

Textile machinery and manufacture,
18-19, 44, 53, 56, 104, 135, 144,
149-50, 158, 176

Thayer, Sylvanus, 262

Thuringia, 75

Thury, firm, 213

Tocqueville, Alexis de, 261

Tokyo, 32; Imperial University, 234

Torstendahl, Rolf, 125-7

Toulouse, 50, 143

Traction, Electric, 216, 223n

Trade unions and associations, 59-61,
109-10, 228, 229

Travailleurs, Maurice, 94

Travesedo, Francisco, 142

Treaty of the Pyrenees, 143

Turin, 179, 182, 187; Istituto Tecnico, 176,
local support for technical education;
Politecnico of, 155, 171, 189-90;
University, 174, 177-8 see also Museo
Industriale Italiano, Turin, and
Scuola di Applicazione, Turin

Tuscany, 173, 176, 178; Accademia delle
Belle Arti, 176

Union College, Dartmouth, 263

Union Elektrizitits Gesellschaft, 214

Union Nationale des Ingénieurs
Techniciens (UNIT), Belgium,
109-10

Union Sociale d’Ingénieurs Catholiques
(USIC), France, 59-60

Union Syndicale des Ingénieurs Frangais
(USIF), 60

United States of America, 2-3, 5-7, 27,
35, 201, 212, 234, 253-76; Civil War,
257, 264; corps of engineers, 262;
economic growth, 257-8, 268-9;
education and professional
qualifications, 270-1; European

301

models of technical education, 254,
257-9, 262-3, 265-7, 273n; influence
of local interests, 259; influence of
Scottish pedagogical philosophy,
259-60

Université du Travail, Charleroi, 107

University College, Bristol, 22, 36;
Dundee, 36; Liverpool, 22, 30, 32,
36, 40-1n; London, 17, 19-23, 25-6,
35-6; Nottingham, 22

University of Barcelona, 144;
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