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Cross, 58, 98; Chelsea, 58, 98; deck plates, cast-iron, 59, 178; Deptford Creek, 58, 98; Lambeth, 
58, 98; London, 58, 60, 61, 62, 65, 66, 72, 98, 59, 3, 4, 63, 188-189 (iron pipe on) 59, 3, 11; 
Maidstone, 52, 100, 101; Norfolk, 63, 191; North Parade, Bath, 63, 195; piers, cast-iron, 59, 179; 
Russian, iron, 54, 79-104; U. S. A, 59, 190; Waterloo, 58, 98; Welbeck Abbey, 63,199;  
Westminster, 58, 96, 97. 
 
Bridges, arch, cast iron, 59, 153-186; box voussoirs, 59, 168; calculations, 59, 179-180; deck 
plates, 59, 178; design details, 59,172-181; diagonal bracing, 59, 175-176; lateral framework, 59, 
174; ribs, 59, 165, 168; spandrels, 59, 176; springing plates, 59, 177; tubular ribs, 59, 174; 
voussoirs, 59, 159, 160, 168; voussoir blocks, 59, 211. 
 
Bridges, arch, cast iron, named, Aberdeen, 59, 170; Alloa, 59, 168; Annan, 59, 169; Barking 
Road, 59, 170, 178, 179; Bath (Sydney Gardens), 59, 176; Berlin, 59, 168, (Kupfergraben) 59, 165, 
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Cerium, in heat resisting alloys, 55, 44. 
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Coad, Jonathan, 60, 111. 
 
Coal. 1920s crisis, 63, 122; Chinese long flame, 54, 128, 130, 140; fuel uses, 55, 61; fuel for 
locomotives, 65, 75ff.; handling, 62, 137; hydrogenation, 55, 58; power gas from, 55, 61, 62; 
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Engines, aircraft, up to 1914, 53, 39-54; Airdisco, 53, 50; Antoinette, 53, 39, 40, 62, 45, 46; 
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53, 49, 50, 52; Rolls Royce ('Dart'}, 64, 180, ('Eagle'), 53, 52, 54, ('Falcon'), 53, 54, ('Hawk'), 53, 
54; Salmson (Canton-Unné), 53, 52; Straker-Squire, 53, 54; Sunbeam, 53, 52; Wright, 53, 39, 45. 

Engines, gas, 55, 60, 61, 62, 56, 23, 63, 79; Bisschop, 53, 173; Brayton, 53, 173; Crossley, 1913 & 
1950, 55, 235, 238; 'Forward', 53, 174; four-stroke, 53, 112, 173, 174, 184; 'Griffin', 53, 184; 
'Hock', 53, 173; for lifts, 65, 150, 159; at Kirkaldy Testing Works, 52, 55; for North Sea gas, 53, 
181, 182; Otto free piston, 54, 175; Parsons and, 56, 48; for sewing machines, 53, 181; for swing 
bridges, 51, 238; two-stroke, 53, 174, 175; as windmill auxiliaries, 51, 237; Wright Bros and, 53, 
45. 

Engines, hot air, Ericsson's solar powered, 54, 187, 188; Robinson's, 54, 188; Stirling's, 54, 187-
188, 55, 63; Stirling-Robinson, 56, 181. 

Engines, internal combustion, 63, 78, 95; waste heat recovery, 59, 33, 54; see also Locomotives, 
gas turbine. 

Engines, marine, 57, 66, 70, 76, 77, 59, 32, 38, 48, 54, 63, 81ff., 64, 79ff; mean effective pressure, 
59, 34; Still engine, 59, 33-36; transmission efficiency, 59, 34; tuning of, 59, 34.  

Engines, motor cycle, 53, 43, 44, 55; Darracq rotary, 53, 47; ‘J.A.P.’, 53, 40, 54. 

Engines, Newcomen, 51, 42, 95, 96, 57, 172, 58, 30, 54, 58, 155, 60, 7, 64, 53pm., 67, 77, 82, 96, 
65, 49, 52; antecedents, 52, 103-118; Austhorpe, 51, 17; Belgian, 65, 121; boilers, copper, 55, 120; 
cylinders, 55, 129, 130; Dartmouth Memorial, 53, 193-196; double acting, Redbrook, Glos., 52, 
116; Dudley CastIe, 51, 17, 52, 112; Falck's improved (1779), 56, 159; Griff, 51, 17; for gun-
boring, 56, 113; Hawarden, 51, 17; Holland (1768-70, 1775-77), 54, 189; Hornblower's, 56, 159-
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Polzunov's improved twin cylinder, 55, 219; replica, 57, 170, 171; Schemnitz, 52, 117; Shropshire, 
54, 189; Standedge Tunnel, 53, 23, 26; Sweden, 55, 115-130; valves and valve gears, 55, 119; 
Wheal Fortune, Cornwall, 51, 18; Whitehaven, 51, 17, 18; Winster, 51, 21; Yatestoop, 51, 96. 

Engines, Newcomen, engravings, Thomas Barney, 53, 1; Geringius (1734), 55, 124-126; Nicholls 
(1726), 55, 126. 

Engines, oil, 56, 27, 28, 187, 59, 32, 38, 51, 54; "airless injection", 55, 230; "air injection" (Diesel), 
55, 235; Akroyd Stuart (heavy oil), 59, 32, 36; Belliss & Morcom, 55, 239; Brayton, 53, 173, 63, 



78, 79; cold starting tests, 55, 237; compression ignition ('diesel'), 53, 167, 179, 181; compound 
diesel, 59, 39; Crossley, 52, 214, 55, 238; diesel, for motor ships, 59, 32, 36; diesel, and the uniflow 
engine, 57, 59, 76; for electricity generation, 52, 45, 46; hot bulb (lamp start or semi-diesel), 53, 
178; marine, turbo charged, by M.A.N., 56, 190; Priestman, 1888, 55, 238; Robey, 55, 239; Ruston 
& Hornsby, 'semi-diesel', 55, 235, sonic fuel injection, 54, 112, 123. 

Engines, petrol, 54, 39-54pm., 55, 61, 62, 63; in Harcombe collection, 55, 238; rotary types, 54, 
41, 44, 47, 48; size limitations, 54, 181, 182. See also Engines, aircraft, Engines, automobile and 
Engines, motor cycle. 

Engines, pumping, Trevithick's plungerpole type, 54, 195. See also Engines, steam, beam. 

Engines, steam, 56, 21, 26-29pm., 52-58, 58, 54, 55, 65, 68, 59, 129-152, 61, 1-14; for aircraft, 55, 
41; Allen-Porter, 52, 9; American agricultural, 61, 3; Armington & Sims, 61, 6, 7, 11 ; automatic 
cutoff types, 61, 1-14; back-pressure, 52, 164; Belliss high speed, 52, 31; Bingfield overcrank, 51, 
234; building costs, 64, 59; Buckeye, 61, 4, 5; Butterley Ironworks, 1835, 56, 156; in canal 
construction, 53, 19, 26; centrifugal pump drives, 53, 187; Chadwick (John) & Son, 56, 180; 
Corliss type, 52, 1-14, 155; Corliss valve (Crepard & Garand, Lille), 55, 241; Cornish, 65, 117; in 
cotton mills, 52, 154-156; efficiency, 65, 117; fuel consumption, 52, 8, 10; grasshopper, 64, 78ff.; 
high speed, vertical, 56, 54-56; Hornblower & Maberley, 64, 69; Kirkaldy Testing Works, 52, 55; 
for lifting, 63, 198, 65, 148, 152; mill, 57, 61, 62, 64, 65, 66, 67, 68, 69, 72, 74, 75, 76; model, 65, 
48; organ bellows powered by, 62, 6; Parsons epicycloidal, 61, 14; Porter-Allen, 61, 3-5, 7, 8; 
pumping lock excavations, 55, 167; pumping water, 63, 183; repairs, 56, 55, 56; for returning 
water, 53, 118; for rolling mills, 56, 131; Royal Society and, 63, 229-230; running costs, 64, 55; 
separate condenser, 65, 54; Smeaton, 63, 210; Stephenson, 64, 70; Sulzer drop valve, 52, 11; 
theory, 19th. cent., 65, 117-128, Tredgold on, 51, 60, 62; Trevithick's, 51, 144, 146, 147; triple 
expansion, 64, 144ff.; turbines, comparison with, 56, 29, 56; Tyneside, 64, 53-75; Uniflow, 52, 11; 
as water mill auxiliary, 53, 107-112pm.; Watt, 63, 210, 64, 64-69, 71-72; Westinghouse high speed, 
61, 8, 9; Wheelock, 57, 63; Willans high speed, 52, 31, 61, 1, 8-11, 13; as windmill auxiliary, 53, 
105, 186; workshop drives, 1886, 53, 184. See also Electricity generation, steam engine and 
Locomotives, steam. 

Engines, steam, beam, 56, 26, 57, 1-18pm., 172, 175; Boulton & Watt, 51, 144, 145, 147, 52, 168, 
53, 12, 85, 86, 96; compound, Basford Pumping Station, 54, 175; compound, Glenfield & 
Kennedy, 53, 187, 188; compound rotative, 51, 233, 238; Cornish, 51, 233-4; Corliss valve gear, 
52, 3; David, 57, 175; Dorothea State Quarry, 54, 169; double acting, early, 54, 192, 195; Easton & 
Amos, 55, 240-241; erection, N.E. England, 51, 239; grasshopper, 53, 99; Harvey & Co., 1845, 52, 
168; Homblower compound,54, 191-195; James Watt & Co., 1884, 54, 176; Ocker Hill, 
Birmingham, 57, 1, 2, 5, 9; Old Bees, 57, 19; rope haulage, 52, 173, 174; Sampson, 57, 175; Sims-
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Ewing, Sir Alfred, 55, 62, 63, 56, 42, 65,119, 120. 

Excavation, 53, 76-88pm., 95; by female labour, 55, 112; at London Docks, 53, 87, 88; at St. 
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Ferriday, William, 58, 53. 
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Forster, J. R. (1821-98), civ. engr., 54, 40-44, 48. 

Forth Banks, Newcastle-upon-Tyne, turbine generators (1890), 56, 46. 

Fortifications, 59, 62-72. 

Fortree, Samuel, 17th. cent. shipwrt., 51,164. 

Foster, William, of Croxdale, brick mfr., 54, 47. 
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Fox, Sir Charles Douglas (1840-1921), 65, 15. 

Fox, Sir Francis (1844-1927), 65, 15, 16. 

Fox Solid Pressed Steel Co., 64, 159. 

Fox, William, civ. engr., 52, 127, 137, 54, 36, 38. 
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Killingworth, Newcast1e, locomotive trials (1825), 52, 172, 176. 

Kilner, S. R., obituary, 55, 251. 

Kimber, John, millwright, 55, 164. 

Kimber, Joseph, contr., 55, 165, 166. 

King, W. H., of Davey, Paxman & Co., 59, 142. 

Kingdon, George, 61, 48. 

King's Cross goods yard, 59, 228. 

King's Works, fortifications, 59, 61, 64, 66. 

Kirk, A. C., 64, 82, 95, 144. 

Kirkaldy, David (1820-97), engineering materials testing, 52, 49-66, 61, 37, 39. 

Kirkaldy, David, (1910-), engr., 52, 60, 64. 

Kirkaldy Testing Works, 63, 188. 

Kirkaldy, William G., engr., 52, 50, 59. 

Kirkham, Miss Nellie (Mrs J. H. D. Myatt), obituary, 51, 249. 

Kirkhose, William, canal engr., 56, 194. 

Kirkpatrick, Cyril, 62, 126. 

Kirkstall Forge Co., 56, 147. 

Kitely, R., 58, 117. 



Kites, Russian, 63, 74, 76. 

Kitson & Co., Leeds, 51, 180, 182, 56,  23, 48, 59, 33, 45, 47, 55-56; summary of history, 59, 55-
56. 

Kittoe & Brotherhood, 61, 39. 

Kittoe, G. D., 61, 39. 

Kjellberg, Oscar, Swedish metallurgist, 55, 33. 

Klaber, D. A., of Roneo, 53, 6. 

Klem, Christopher, 60, 6. 

Klöckner-Humbolt-Deutz, engrs., 53, 176. 

Klohs, Abraham, U.S. civ. engr., 52, 101. 

Klose, Adolf, loco. engr., 57, 43, 46. 

Knauf, L., 64, 171. 

Knees, iron, in wooden ships, 1796, 53, 57, 70. 

Knight, Charles A., 58, 76, 78. 

Knight, James, 60, 103. 

Knives, skin, various types, 53, 145-154pm. 

Knorr feed water heaters, 62, 38. 

Knowles, John, 60, 109. 

Kober, Theodore, airship designer, 53, 159. 

Kock, Markus, 60, 12. 

Koechlin (André), Mulhouse, loco. bldrs., 55, 2, 19, 57, 39, 40, 46, 50. 

Koepe, Friedrich, German engr., 54, 183. 

Koffmann, J. L., 57, 23, 30. 

Kolivano-Voskresensky silver mines, 60, 102. 

Kolomna Locomotive works, U.S.S.R., 59, 49. 

Kondratieff, N., 59, 32. 

Konstaninow, General, 63, 75. 

Kordina, Zsigmond, 62, 34, 50. 

Körting, Bertho1d, German engr., 53, 174. 

Körting, Ernst, German engr., 53, 174. 

Kostowitz, 63, 79. 

Kraft, N. O., Russian engr., 54, 94. 

Krahl, N. W., obituary, 56,204. 

Krauss & Co., Munich & Linz, loco. bldrs., 57, 40, 41, 43, 48, 49, 50. 

Krauss, Georg, loco. engr., 57, 46. 



Krauss Matffei, 65,142, 176, 179, 180. 

Kress, Wilhelm, Austrian inventor, 53, 43. 

Kricka, Vavrinec, 16th. cent. engr., 52, 111. 

Kritopoulos, 59, 78. 

Kroll, W. J., metallurgist, 55, 45. 

Kruesi, John, 63, 13. 

Krupps, of Essen, 52, 54, 59, 64, 55, 45, 56, 56, 113, 121, 124, 125, 127, 58, 86. 

Kuhn, Thomas, 61, 56, 57. 

Kulibin, Ivan P. (1735-1818), Russian inventor, 52, 78. 

Kyläla, loco. engr., 58, 1; blast-pipe, 57, 140, 147. 

Kylchap exhaust, 58, 1, 2, 4, 5, 8. 

 

La Fayette, Marie-Joseph-Paul-Yves-Roch-Gilbert du Motier, Marquis de, 59, 199, 206. 

La Mote, Patrick de, gunfounder, 59, 61. 

Lace making, 54, 173. 

Lacey, G., civ. engr., 55, 104. 

Lacoin, Maurice, loco. engr., 58, 1. 

Laidlaw, E. A., 63,170. 

Laing, Joseph, 65, 35. 

Laithwaite, Eric, 65, 131, 135, 140. 

Lamandé, M. Corneille, 59, 162, 163, 164, 172. 

Lamb, John, 62, 123 

Lambeth Board of Guardians, 53, 129, 133. 

Lambeth Vestry (Corporation), 53, 129, 133. 

Lamé, G., French mathematician, 54, 91, 92, 93, 57, 155. 

Lamps, electric, arc, 53, 8, 9, 14, 56, 45; filament, 56, 21, 27, 46, 52; fluorescent strip, 53, 11; 
metal filament, 55, 44, 45; tungsten filament, 53, 11. 

Lamps, oil, in lighthouses, 52, 15, 18. 

Lamps, safety, 56, 195. 

Lancashire Steam Car Co., 52, 164. 

Lancefield Forge Co., Glasgow, 56, 139, 141. 

Lanchester, F. W., 53, 42, 174, 54, 110. 

Lanchester, George, mech. engr., 53, 174. 

Land ties, timber navigation locks, 55, 157, 158. 

Landing stages, floating, 52, 72. 



Landmarks, A.S.M.E. International Mechanical Engineering, 53, 193-196. 

Lane, Joseph, 58, 118. 

Lane, Mr., 58, 37. 

Langen, Eugen, German mech. engr., 53, 173, 176. 

Langley, S. P., U.S. inventor, 53, 39, 44, 63, 95. 

Langmuir, I., 65, 57. 

Laplace, Pierre-Simon, Marquis de, 53, 62. 

Lardner, Dionysius, 56, 156, 157, 158. 

Lartigue, C. F. M-T., civ. engr., 55, 131,133. 

Lartigue Railway Co. Ltd., 55, 131, 133, 134, 139. 

Lartigue Railway Construction Co. Ltd., 55, 133, 134. 

Lathes, at Dinorwig, 54, 119; for screw making, 64, 101-119pm.; power, 62, 103; Pratt & Whitney, 
53, 156; with sonic drive, 54, 119. 

Latrobe, B. H. (1764-1820), U.S. engr./archt., 52, 68. 

Latten, 59, 78, 79. 

Laval, Carl G. P. de (1845-1913), Swedish engr., 56, 33, 61, 11, 63, 1, 4, 8. 

Lavaud, --de, automobile engr., 54, 116, 117, 124. 

Laves, George Ludwig, Royal Hoffbaumeister, 52, 76, 77. 

Law, Henry, civ. engr., 52, 58, 58, 101. 

Law Society, The, 53, 6. 

Lawes, Edward, 62, 120. 

Lawrence, Massachusetts, 61, 3, 6. 

Laws, George, 62, 124, 125. 

Lawson, James, of Boulton & Watt, 51, 98, 99, 105, 53, 26. 

Lawton, Benjamin, contr., 54, 33, 62, 132, 133. 

Laxey Glen Flour Mills, visited, 56, 186. 

Laycock, lazy tongs window lift, 57, 25; system, for train heating, 57, 20; ventilator, 57, 24. 

Le Bas, J. B. A., French archt., 56, 98. 

Le Chatelier, Henri Louis (1850-1936), French chemist, 55, 32. 

Le Chatelier, Louis (1815-1873), engr., 55, 3, 19; his counter-pressure brake, 55, 4-17, 27, 29, 57, 
35. 

Le Couteulx, 59, 201. 

Le Roy, Jean-Baptiste, 59, 193, 195, 196, 201. 

Leach, Mrs Katherine T., obituary, 51, 249. 

Leach, Stephen (d. 1842), civ. engr., 55, 164-169. 

Leach, Stephen W. (d. 1881), civ. engr., 55, 169, 170. 



Lead, 'burning', by electric arc, 55, 33; mining, 53, 187, (in Cornwall) 54, 194, (in Isle of Man) 56, 
186, 190, (at Ramsbeck, Westphalia) 54, 181; as shot casing, 56, 114, 126, 127; smelting, 53, 187, 
188. 

Lead (ignition advance), in i.c. engines, 53, 176. 

Leakance, in telephone lines, 53, 122. 

Leake, John, 60, 129. 

Leather, craft divisions (see also named crafts), 53, 147; defined, 53, 141; extent of mediaeval 
British industry, 53, 155-6. 

Leather, George (1787-1870), 52, 70, 59, 173, 65, 31. 

Lèbre, F., 64, 171. 

Leclanche cell, for organs, 62, 16. 

Leconte, --, French loco. engr., 55, 4, 59, 165. 

Lectures, scientific, effect on 18th. cent. industry, 65, 47ff. 

Lee, C. E., obituary, 55, 249. 

Lee, G. A., of Salford, engineer, 51, 99, 105, 109. 

Lee, Mrs. C. M. K., obituary, 53, 203. 

Lee Navigation, 64, 21ff. 

Lee, Sir Richard, military architect, 59, 65, 66. 

Lee, Thomas, contr., 53, 24. 

Leeds & Northrop Co., 63, 134ff. 

Leeds Forge Company, 64, 144ff. 

Leeds Mercury, 58, 123. 

Leeway, in sailing vessels, 51, 158, 159, 164. 

Legal Quays, 58, 67, 69. 

Legein, --, loco. engr., 58, 1. 

Legge, J. T. H., elec. eng., 51, 123. 

Leidenfrost phenomenon, 60, 77. 

Lelièvre, 64, 105. 

Lemaitre exhaust, locomotive, 58, 8. 

Lempor exhaust, locomotive, 54, 57. 

Lendringsen, forge, 60, 105. 

Lenin, V. I., 59, 43. 

Leningrad, 59, 168. 

Lenoir, Etienne, French engr., 53, 173; gas engine, 63,  79. 

Lens, Bernard (1659-1725), artist, 56, 7. 

Lentz, Dr. Hugo, 59, 135; positive valve gear, 59, 135, 140. 



Lentze, --, German engr., 52, 82, 83. 

Leominster Electrical Supply Co., 51, 121, 122. 

Leonardo da Vinci, 52, 67, 69, 105, 106, 107, 117, 53, 1. 

Leschot, Georges, French engr., 51, 41, 49-52, 55. 

Leslie, Bradford, civ engr., 54, 160. 

Lester, Thomas, 58, 122. 

Letter books, 53, 5, 6. 

Leupold, Jakob, 54, 55, 58, 33-34. 

Leuwenhoek, A. Van, Dutch microscopist, 56, 151, 153, 156, 157. 

Levavasseur, Léon, French engr., 53, 53, 40, 46. 

Levels, in canal construction, 53, 22, 23; surveyors, 52, 17. 

Levers, pneumatic, 56, 175. 

Levett, Parson William, 61, 73-75. 

Lewes, Priory of St. Pancras, 59, 64. 

Lewis, M. J. T., Roman Methods of Transporting and Erecting Obelisks, 56, 87-110. 

Lewitt, E. H., aerodynamicist, 53, 160. 

Lexicon Technicum, 56, 153, 154, 157, 58, 29. 

Leyburne, John, ironmaster, 51, 27, 28. 

Lidstone family, of Dartmouth (Newcomen's wards), 51, 15. 

Lieben, --von, 65, 57. 

Liège, 59, 68. 

Life-cycle analysis, 59, 31. 

Lifts, cliff, 56, 180; gas engine powered, 65, 150, 159; goods, 65, 147-9; hydraulic, 65, 147ff.; 
passenger, 65, 149ff.; steam powered, 52, 163-164, 65, 148, 152. 

Lighthouses, Barra Head, 52, 23; Bell Rock, 1811, 52, 16, 23; Blyth High, 51, 230; Board of 
Northern, 52, 15, 16, 18, 25; Dunnet Head, 52, 16; electric lamps, 52, 24, 29; gas lamps, 52, 25; 
Isle of Oronsay, 52, 21; Japanese, 63, 217-228; Lismore, Oban, 52, 23; Little Cumbrae, 1793, 52, 
22; Little Ross Island, 52, 16; oil lamps, 52, 15, 18; optics, 52, 18-28pm; Peterhead, 52, 19; 
Skerryvore, 52, 16, 17,19; South Foreland, 52, 29; Stornoway Bay, 52, 20. 

Lighting, electric, 53, 119, 127-133pm, 137, 138; of railway carriages, 1880, 51, 238, 55, 139. 

Lighting, gas, effect on health, 53, 129, 138; damage to book bindings, 53, 156; of railway 
carriages, 51, 176, 57, 129. 

Lighting, oil, of railway carriages, 51, 233. 

Lightning Express, monorail vehicle, 55, 131, 134, 137, 142. 

Liljegren, C.O., 59, 32. 

Lilleshall Co., ironfounders, 57, 175. 

Lillienthal, Otto, aviator, 53, 39, 63, 95. 



Lima Locomotive Works, U. S. A., 54, 63. 

Lime, hydraulic, 54, 53; for mortar, 53, 110; use in tanning, 53, 145, 156. 

Limekilns, 54, 183, 55, 239. 

Limestone, 54, 38, 40, 42, 46, 53; for building, 53, 183, 188; mining, 53, 188, 189. 

Lincoln, Lord, First Commissioner of Woods and Forests, 54, 1, 2. 

Linde Air Products Co., 55, 32. 

Linde, Carl von, German physicist, 55, 32, 65, 121. 

Lindley, E. S., civ. engr., 55, 104. 

Lindley, Prof. --, botanist, 54, 3. 

Lindqvist, S., The First Newcomen Engine in Sweden (1726-1728) and its Hoisting Gear, 55,113-
130. 

Linear induction motors see Electric motors, linear induction. 

Line-shafting, power transmission by, 52, 55. 

Liquid springs, 57, 158, 161. 

Lisbon Tramways, monorail, 55, 152. 

L'Isle Adam, Philippe, 59, 62, 63. 

Lister, Joseph Jackson (1786-1869), microscopist, 56, 156. 

Lister, Joseph (Lord Lister, 1827-1912), surgeon, 56, 156, 157. 

Lister, Mr ., architect, 57, 111. 

Lithography, 53, 10, 14. 

Little, Andrew, 59, 213. 

Liverpool, City Corporation quarrel with Thomas Hawksley, 59, 83-85; City Council, 59, 84; 
Water Committee, 59, 82. 

Liverpool Road station, Manchester, 55, 229. 

Ljüngström, Birger (1872-1964), Swedish inventor, 52, 32, 41, 42, 56, 35. 

Ljüngström, Frederik, Swedish inventor, 52, 33, 34, 44, 56, 35. 

Ljüngström radial flow steam turbine, 52, 31-48. 

Llanelly Railway & Dock Co., 51, 150. 

Llechwedd Slate Caverns, 54, 171. 

Llewellyn-Jones, F., Steam and the Mumbles Railway, 51, 143-156. 

Llewelyn, John Dillwyn, F.R.S., 51, 144. 

Lloyd, John, engr., 53, 87. 

Lloyds, Fosters & Co., ofWednesbury, engrs., 52, 8. 

Loam, Matthew, 58, 123, 125. 

Lobbying, Parliamentary, 54, 193. 

Lobsinger, Hans, of Nuremberg, 60, 102. 



Locke, Joseph, 51, 3, 54, 25, 145, 157, 56, 59, 63, 64, 62, 129. 

Locks, arresting gear, 52, 211; cast iron gates (1830), 53, 88; construction, 52, 210; dams, 
temporary (stop boards), 53, 88; flash, 55, 153-156, 164, 171, 175, 64, 25; hydraulic operation, 52, 
211; mechanism for, 64, 28; navigation, 52, 144, 53, 18, 21, 27, 74-78pm., 83, 85, 88, 94; pound, 
64, 21ff.; pound, 'close-sided' masonry, 55, 158, 162, 170; pound, 'close-sided' timber, 55, 157, 158, 
164, 166; pound, masonry abutted, 55, 170; pound, open-sided, 55, 157, 158; shaft type, 54, 184; 
side ponds for, 52, 168, 210, 214; time for passage, 55, 175; water supplies, 53, 32, 85, 94; winches 
for upstream traffic, 55, 153, 175. 

Locks, named sites, Bridgwater Canal, 55, 227; Caen Hill, Wilts., 52, 168; Lea, river, 64, 21ff; 
Manchester Ship Canal, 55,  228, 229; Thames, river, 55, 172,173; Vlissingen, 54,186. 

Locomotive à Vapeur, 58, 12. 

Locomotive boilers, see Boilers, locomotive. 

Locomotive Development Committee, 65, 80. 

Locomotive Institute, U.S.A., 58, 14. 

Locomotive testing, by counter-pressure brakes, 55, 16, 17. 

Locomotive works, Crewe, 59, 45; Kolomoa, 59, 49; Voroshilovgrad, 59, 49. 

Locomotives, 57, 31-58pm., 61, 79-99pm., 125- 148pm., 172, 173, 174, 175, 58, 12; archetypal 
form, 59, 31, 38, 43; atomic powered, 57, 86, 89, 92; Bagnall fireless, 51, 233; capital cost, 59, 58; 
compressed air, Cycloped (1830) horse driven, 52, 174, 60, 37, 38; Demag (1943), 54, 178; fuel 
consumption, 59, 50, 54; Heilmann, 59, 31, 44; Impulsoria, horse driven, 60, 38; internal 
combustion, 59, 38-45; oil-engine, 59, 51; shunting, 59, 45, 47, 54; Teploparavoz, 59, 49; thermal 
efficiency, 59, 36, 38, 44, 48, 49, 51; traction costs, 59, 51; transmission efficiency, 59, 43, 44, 49; 
transmissions, 59, 38-45. 

Locomotives, diesel, 54, 57, 66, 67, 76, 59, 49, 54; compound, 59, 39; electro-, 59, 49, 54; 

Kitson Still, 59, 38, 48, 53, 55; Teploparazov, 59, 49. 

Locomotives, diesel-electric, 54, 57-59, 62, 65, 67, 75, 76, 57, 79, 80, 81, 84, 85, 65,84; General 
Motors "E" Series, 57, 79, 80. 

Locomotives, diesel-mechanical, Fell type, 57, 86. 

Locomotives, electric, 54, 64, 67, 76; 57, 79-99pm., 59, 39, 42; battery, 54, 171, 182, 59, 44, 51; 
monorail, 55, 133. 

Locomotives, gas turbine, 59, 51, 65, 76-77; coal-burning, 65,75-93; coa1-burning, Union Pacific, 
59, 51. 

Locomotives, steam, 59, 38; 'Austerity', 54, 65; Austrian, 62, 28-31; auxiliary steam tenders, 61, 
18, 21; Behne-Kool type, 57, 39; British, 62, 31-32; British Rail Standard, 54, 62, 65, 67,141; 
Brotan boi1ered, 62, 21-51; cab-in-front type, 51, 178, 191, 192; Chapelon, 54, 63, 64, 65, 65, 181, 
183ff., 199; Chinese 4-8-4 types, 54, 58, 127-144; Class 25,  S. A. R., 57, 85, (condensing) 54, 141, 
(non-condensing) 54, 141-143; Class 02, L.S.W.R., 57,142; Class 43, N.L.R., 57, 129; Class 46, 
L.S.W.R., 57, 137, 138; Class 51, N.L.R., 57, 129, 131, 132; Class 61, G.E.R., 57, 134, 142; Class 
135, L.S.W.R., 57, 137; Class 380, L.S.W.R., 57, 137; Class 395, L.S.W.R., 57, 137, 138; Class 
415 L.S. W.R., 57, 137, 138; Class 445, L.S.W.R., 57, 138; Class 460, L.S.W.R., 57, 138; Class 
500 4-6-Os, Italian, 61, 25; Class 500, Sth. Australia Rlys., 54, 143; Class 800, Union Pacific, 57, 
81, 82; Class L2, C. & O., 57, 89; Class N, B. & O.,57, 87; Class Slb, New York Central 4-8-4, 57, 
86; Class T1, L.S.W.R., 57, 133,140; Class T3, L.S.W.R., 57,142,144; Class T6, L.S.W.R., 57,142; 



Class X2, L.S.W.R., 57, 142, 144; Class X6, L.S.W.R., 57, 142; Class Y, G.E.R., 57, 134; classical 
condition of, 59, 38; condensing, 54, 63, 141; condensing Class A tank, 61, 20; design, 61, 15-31; 
dual-mode, 59, 51; Engerth, 55, 2, 4, 57, 31-58pm.; F.E.F. Series, Union Pacific, 57, 80, 86, 97; 
fireless, 51, 233; four-cylinder compound, 61, 25; Franco, 61, 22-26; Franco-Crosti, 61, 25-27; 
French, 62, 44-47; German, (short 0-6-0s) 54, 184, (Standard) 62, 31, 32, 65, 165-88; Great 
Western, 62, 97- 112, ('Firefly' class) 62, 97-109, ('Iron Duke' class) 62, 99, 104; high pressure, 63, 
103-132; Holden ten coupled, 54, 57; Hughes enclosed, 51, 150; Hungarian, 62, 23ff., 34-40; 'Iron 
Clads', G.E.R., 57, 134; 'Jubilee' Class, L.S.W.R., 57, 138,140; Kitson Still, 59, 38, 48, 53, 55; 
Ljüngström, 63, 107; No.1 Class, 57, 131, 132; Norfolk & Western classes A, J, K2, Y6b, 57, 91, 
98; 'Patentee' type, 62, 97ff. 109-110; 'Planet' type, 62, 97, 109-110; Russian, 62, 33-34, 98; 
Schmidt high pressure type, 63, 103-132; Schmidt-Henschel, 63, 110ff., 128; snow plough 
conversion, 51, 236; Still, 59, 39, 44, 45, 47-51, 54-56; Swiss, 62, 32-33; tank, 57, 31-58pm.; tank, 
suburban, 57, 128-145pm.; Trevithick, 51, 146-148; U.S.A., 62, 41-44; triple articulated compound, 
61, 21, turf burning 0-6-0 tank, 61, 19; War Department' types, 54, 65. 

Locomotives, steam, articulated, 57, 31-58pm., 59, 51,59, Fairlie, 51, 178-192pm., 55, 7, 9, 61, 
30; Garratt, 51, 152, 155, 156, 175, 178-192, 55, 16, 229, 61, 30; Hagan, 51, 178, 184, 186; Kitson-
Meyer, 61, 22, 30; Mallet, 51, 175, 179-194pm., 191, 61, 17-19, 22, 23, 30, 62, 35ff.; Meyer, 51, 
178-186pm., 190, 191; Stütztender type, 57, 39, 40, 44, 57. 

Locomotives, steam, compound, 54, 57, 58, 63, 64, 76; De Glehn, 55, 14, 15; triple expansion, 54, 
65, 67. 

Locomotives, steam, monorail, 55, 132, 133, 149, 151. 

Locomotives, steam, named, Belle Isle, 58, 125; Buddle, 1837, 51, 236; Burton Agnes Hall, 1949, 
52, 165; Caledonia, 1885, 56, 183; City of Birmingham, 1939, 57, 172; Comet, 58, 126, 139; 
Derwent, 1845, 51, 233; Earl of Berkeley, 1938, 55, 235; Erlestoke Manor, 1938, 57, 175; 
Experiment, 1827, 52, 173,174; Fire Queen, 1848, 54, 170; Firefly, 62, 97-109, (full-size model) 
62, 105-108; George Washington, 1836, 55, 1; Great Marquess, 1938, 57, 175; Great Western, 62, 
104; Greenall, 58, 123; Henbury, 53, 183; Hinderton Hall, 1931, 52, 165; Hutchinson, 1908, 56, 
183; Iron Duke, (full-size model) 62, 106; Ixion, 62, 101, 105; Lancashire Witch, 1828, 52, 175, 
l77; Leander, 1936, 57,175; Lion, 62, 111-112; Loch, 1874, 56, 183; Locomotion No.1, 1825, 51, 
233, (George Stephenson's model) 55, 241; Lorna Doone, 57, 172; Maitland,56, 183; Mannin, 
1926, 56, 183; Matt H. Shay, 61, 22; Mersey, 58, 123; Monarch,58, 123; North Star, 62, 98, 
(replica) 62, 105; Patentee, 62, 97-98, 109-110; Petiet, 61, 17, 22, 23; Phoenix, 58,126, 139, 140; 
Planet, 1830, 54, 60; Raveningham Hall, 1944, 57 , 175; Rocket, 1829, 54, 57, 60, 62, 69, 58, 2, 81; 
Royal George, 1827, 52, 173; Runcorn, 58, 123; St.  Helens, 58, 123; Sanspareil, 1830,51, 236; 
Shannon, ex Jane, 1857, 52, 165; Siemens, 62, 31; Sir Lamiel,  58, 9; Star, 58,123, 124, 125; 
Steyerdorf, 57, 34; Stourbridge Lion, 1828, 52, 176;  Sutherland, 1873, 56, 183; Taw Valley, 1946, 
57, 175; The Pioneer, 1877, 51, 150; Una (1905), 54, 170; Vindobona, 1851, 55, 2; White Raven, 
57, 132. 

Locomotives, steam, numbered, S.R. No. A816, 61, 27, 28; S.N.C.F. No. 160Al, 58, 3, 11, 12, 13; 
P.L.M. No. 241C1, 58, 3; S.N.C.F. No. 242Al, 58, 4, 5, 11, 12, 13, 14, 15; P.L.M. No. 242Bl, 63, 
119pm., 123, 125; S.A.R. No.3450, 58, 15; P.O. No.3566, 58, 2, 11, 13; P.O. No.4521, 58, 13; 
Nord  No.4707, 58, 3; L.M.S. No.6399, 63, 109, 116-118, 123, 132; C.P.R. No.8000, 63, 119pm; 
L.N.E.R. No. 10,000, 63, 108; D. & H.R. No. 60,000, 58, 5, 13,14, 63, 113. 

Locomotives, steam, turbine, 52, 44, 45, 47, 54, 63, 64, 57, 79-99; Class M1, C.&O.R.R., 57, 85-
92pm. , Class S2, Pennsylvania R.R., 57, 89; electric drive, 57, 79-99pm., 97, 98; Norfolk & 
Western No 2300, 57, 85-92pm 98; mechanical drive, 57, 89. 

Lodge, Sir Oliver, 53, 122, 125-126. 



Lofting floors (shipbuilding), 53, 1. 

Logan, Peter, civ. engr., 53, 82, 83, 84. 

Login, Thomas, civ. engr., 55, 102, 106. 

Logs, navigation, Massey's, as current meters, 54, 149. 

Lohse, German traveller, 52, 81. 

Lombe, Sir Thomas, 56, 2. 

Lome, Dupuy de, 63, 79. 

Lomonossoff, G.V., loco. engr., 58, 13, 59, 38, 39, 40, 43, 44, 47, 63, 103,107. 

London Bridge Committee, 59, 160, 161, 176. 

London, Corporation of, (the City), 55, 153, 159, 160, 165, 166, 168; its Navigation Committee, 
55, 163, 164, 165. 

London County Council, 58, 96, 99. 

London Docks Company, 53, 87, 89, 55, 195, 59, 4, 5. 

London Electric Supply Corporation, 56, 52. 

London, Egyptian obelisk at (Cleopatra's Needle), 56, 89, 98, 99, 102; Houndsditch, 59, 62; 
liftsand hydraulic power, 65, 147-164; Royal Armouries, Tower of London, 59, 63, 66, 69, (fire at, 
1841), 59, 63, 66; Salisbury Place, 59, 62; Tower of, 59, 62, 73; underground railways, 57, 23; 
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Landerbrugge, Belgium, 58, 82, 84; Lots Road, 58, 81, 59, 232; Lydney, Glos., 51, 121; 
Lynemouth, Northumberland (private), 51, 230; Maiden Lane, 58, 79; Moges, Moscow, 58, 82; 
Neptune Bank, Newcastle upon Tyne, 56, 56; North Tees 'A', 58, 81, 82; Pearl Street, New York, 
58, 77, 61, 7; Powick, Worcs., hydro-electric, 53, 129, 132; Stourport, Worcs., 51, 123, 124; 
Tunbridge Wells (1897),56, 56; Vaal, South Africa, 58, 80; Willesden, 52, 41. 

Power transmission, by belts, 52, 55, 162, 163, 164; hydraulic, 52, 159-60; by leather belts, 53, 
154, 156; line shafting, 52, 55; by roller chains, 55, 137,141; ropes, 52, 154; Stangenkunst, 55, 120, 
123. 

Powers, William, leather splitting machine of, 53, 153. 

Poyet, Bernard (1742-1824), French archt., 52, 70,71. 

Prager Maschinenbau, 59,140. 

Prague Transport Museum, 57, 35. 

Prandtl, L., physicist, 53, 162. 

Prato Railway Station, Italy, 54, 154. 

Pratt, Caleb, U.S. archt., 52, 88. 

Pratt Institute, Brooklyn, N.Y., 61,12. 

Pratt, Nathaniel, 58, 76, 87. 

Pratt, Thomas W. (1812-75), U.S. engr., 52, 88. 

Precipitation hardening, see Alloys, age hardening. 

Preece & Cardew, consulting engrs., 53, 121. 

Preece, Sir Arthur Henry, elec. engr., 53, 129, 130, 132. 

Preece, Sir William (1834-1913), 53, 119-138; 55, 145, 63, 169. 



Preload Ltd., 59, 87. 

Presses, copying, Watt's, 53, 3-6; Flemmings, 53, 4; Folgham's, 53, 4; Jefferson's, 53, 4; hydraulic, 
53, 5. 

Presses, forging, 56, 125, 131; hydraulic, 64, 155. 

Presses, printing, 55, 239; Stanhope type, 54, 181. 

Presses, toggle, 64, 154. 

Pressure cooker, 58, 31. 

Pressure gauge, 62, 1. 

Pressure measurement, 57, 155. 

Pressure testing, 59, 11. 

Pressures, high, 57, 149-168pm. 

Preston, Sir John, mine owner, 51, 28. 

Pre-stressing, early use, 54, 16, 26; in girders, b, 194. 

Price, Francis, 51, 66. 

Price, Henry Habberly (1794-1839),65, 25, 26, 27. 

Price, John (d. 1913), 65, 6, 8, 15, 16. 

Price, John Harry, 65, 4, 6, 8, 15, 16. 

Price's Patent Candle Manufactory, 59, 224. 

Priestman Bros., of Hull, engrs., 54, 169. 

Priestman grab bucket, 60, 55, 57. 

Printing, offset, of engineering drawings, 53, 14. 

Prisms, in lighthouses, 52, 19, 20, 22, 28. 

Pritchard, --, contr., 53, 26. 

Pritchard, D., 63, 185. 

Pritchard, Thomas Farnolls, 59, 154. 

Pritchett, G.E.B., elec engr., 53, 132. 

Proclus, Byzantine engr., 56, 102. 

Producer gas, in ammonia mfr., 55, 52, 53; as fuel for i.c. engines, 55, 61, 62; as gas engine  
 

fuel, 53, 117, 178; purification, 55, 53, 54, 55; from wood, 53, 117. 

Project Lübeck, 57, 84, 85, 97; 58, 12. 

Propellers, aircraft, 53, 53, 67, 167, 63, 88ff.; marine, 51, 233, 53, 184, 56, 39, 40, (reversible 
pitch) 56, 190. 

Providence Mill, Earlsheaton, 60, 165. 

Provis, Henry, 59, 158, 173. 

Provis, William Alexander (1792-1820), 59, 173, 185. 



Prussia, 59, 165. 

Pryce, H. J., loco. engr., 57, 132. 

Public Service Co., Colorado, 63, 48 

Public Works Department, (India), 55, 86-112. 

Public houses, Yorkshire Stingo, 59, 207. 

Puddle clay, 53, 76, 86, 95,54, 31-54pm.; in embankments, 55, 103; in London Docks, 55, 192-
197pm.; in weir aprons, 55, 100. 

Puddling furnaces, 61, 80. 

Pugin, Augustus Welby, archt., 52, 68. 

Pugsley, Sir Alfred, 15th. Dickinson Memorial Lecture, The Engineering Development of Rigid 
Airships, 53, 157-170. 

Pulleys, compound (blocks), 56, 92, 93, 98, 105. 

Pullman Co., 57, 20, 22, 24. 

Pulsometer pump, 56, 17, 58, 29, 43. 

Pulteney, Thomas, 59, 213. 

Pulverised fuel, 58, 83, 84, 85. 

Pumping, 60, 5-7; by horse gins, 53, 24, 56,18; by Newcomen engines, 56, 26; by Savery engines, 
56, 1-20; by steam engines, 53, 23, 78, 84-86pm., 187, 188; by 'water engines' (gravity hoists), 53, 
23, 38; waterwheels, 53, 23, 189, 56, 3, 18, 185, 186. 

Pumping engines, hydraulic, 60, 52, 53. 

Pumping stations, Abbey Mills, 58, 96, 59, 227; Brindley Bank, 57, 176; Burrow Bridge, 
Somerset, 53, 187; Claverton, Somerset, 53, 189; Crofton, 52, 168; Crossness, 58, 96, 59, 225; for 
hydraulic power, 52, 159, 65, 143; Dalton, Durham, visited, 51, 233; Darlington, visited, 51, 233; 
Deptford, 58, 94-95; Kew Bridge, 59, 233; London Bridge, 52, 107; Lots Road, 59, 232; New  
Brasshouse Lane, Smethwick, 57, 172; Papplewick, Notts., visited, 54, 176; Quarenghi, 59, 156; 
Wapping, 59, 229; Western, Pimlico, 58, 96; Weston Zoyland, Somerset, 53, 187.  

Pumps, air, 51, 97, 108, 54,191; Appold's centrifugal, 53, 187; fire-fighting, 52, 108, 109; of 
Girard des Argues, 52,108,109; Hiiffental type, 52, 110, 111, 112; hydraulic, 52, 159, 53, 184, 54, 
14, (for boiler testing) 56, 192; pendulum type, 52, 104-108, 117; perfusion, 64, 43; pipe and ball, 
60, 5, 6; plunger, 56, 185, 186; rack and sector, 52, 107; rag and chain, 52, 117; for ships, 52, 112, 
113; Stangenkünste, 52,112,117; steam, banjo type, 56, 195; Swape type, 52, 117; for water supply, 
63, 57, 183. 

Punching and shearing machine, 53, 184. 

Punjab, irrigation canals, 55, 85-112. 

Pupin, M. I., 63, 166. 

Purdon, W. A., civ. engr., 54, 157. 

Purdue University, loco. test plant, 54, 61, 62. 

Purlins, Turner's hollow, 54, 16. 

Purvis, --, 61, 40. 



Putney Bridge, 58, 98. 

Pyne, Arthur (1894-1971), mech. engr., 53, 194; and Crofton Pumping Station, 52, 168. 

'Pyrolignite' of iron, 54, 154. 

Pyrometers see Temperature, measurement. 

Pyrotechnics, 58, 54. 

 
 

Quarenghi, Giacomo (1744-1817), Italian archt., 54, 82, 84. 

Quarrying methods, Egyptian, 56, 92, 109, 110. 

Quartzite, mining in S. Wales, 56, 191, 192. 

Quasi-Arc Company Ltd., 55, 33. 

Quayside Warehouses, Newcastle upon Tyne, 56, 79. 

Queen Adelaide, railway carriage, 57, 23, 30. 

Quellmalz, J., Thermodynamic aspects of the design of German standard steam locomotives, 65, 
165-202. 

Querns, 55, 84. 

 

Racle, Leonard (1736-91), French inventor, 52, 68, 59, 155, 178, 195, 200. 

Radar, 64, 44. 

Radiators, motor car, 56, 187. 

Radio equipment, 55, 239; thermionic valves, 65, 57-73; see also Valves, thermionic. 

Radio Manufacturers' Association, 65, 59. 

Radioactivity, 55, 61. 

Radiocommunication, 63, 171. 

Ragusa, 59, 71. 

Rail trolleys, human powered, 54, 170. 

Railcars, diesel, 56, 183; torque converter, 54, 117-118. 

Rails, allowable axle loads, 54, 139; Birkinshaw type, 54, 68; breakages, 52, 173; bridge type, 54, 
60; bullhead type, 54, 60; cast iron edge type, 54, 57, 60; edge type, 51, 155, 156; failures, 54, 63; 
flanged, 51, 155, 156; guide, 55, 135, 136, 137; iron in temp. rlys., 53, 95; for Italian rlys., 54, 154; 
plate, 54, 57, 60; Stevens-Vignoles type, 54, 60; strap iron on wood sills, 54, 60; types used in  
Russia, 54, 94; Vignoles type, 52, 166; wear on gradients, 55, 7. 

Railway & Canal Historical Society, 57, 6. 

Railway accidents, 60, 73, 74. 

Railway carriages, Calumba, 57, 24; Dreadnought, dining car, 57, 25; heating, 57, 19-23; 
underframes, steel, 64, 159; ventilation and air-conditioning, 57, 23-28. 

Railway Gazette, 58, 14. 



Railways, construction, 64, 1-2, 5, 7, 18-19; costs, 59, 51; horse traction, 52, 171-176pm; 
hydraulic, 51, 45, 46, 55; narrow gauge, 57, 41-44; rolling stock finance, 54, 76; temporary, 53, 84, 
95; underground, excavation, 65, 6; underground, London, 64, 7-9; see also Locomotives and 
individual companies. 

Railways, African, Algeria (P.L.M.), 51, 175, 190; Congo, 51, 187; Central South African, 51, 
185; East African, 51, 175, 190; Egyptian, 57, 21; Lagos Government, 51, 177-178; South African 
(S.A.R.), 51, 188, 189, 57, 19, 27; Sudan, 57, 27. 

Railways, Asian, Bengal-Nagpur, 51, 188; Burma, 51, 184; Buthidaung-Maungdaw, 51, 188; 
Canton-Hankow, 54, 127-144pm.; Ceylon, 54, 156; Darjeeling-Himalayan, 51, 186, 188, 190; 
Eastern Bengal, 54, 157-159, 165; Gt. Indian Peninsular, 51, 178, 54, 157, 57, 26; Indian, 54, 141, 
57, 27; Japanese National, 65, 142; Java, 55, 13; Kalka-Simla, 51, 186; North China, 51, 178;  
Philippines, 57, 57; Scinde, India, 54, 157; South Manchuria, 51, 185, Sumatra, 55, 13. 

Railways, atmospheric. 51, 42. 43, 54, 54. 145, 150, 163; Brighton (propd.). 51, 42, 43; Croydon. 
51, 54; Crystal Palace. 51, 43, 44; Kingston & Dalkey, 51, 43, 54, 58, 153; on Medhurst system, 
51, 43; Paris & St. Germain, 51, 43, 55, 3; Rammell system, 51, 43; South Devon. 51, 54. 

Railways, Australasian, New South Wales. 51, 175, 192; N.E. Dundas, 51, 184, 186; South 
Australian.53, 108, 54, 143; Tasmanian, 51, 182-190pm, 192; Victoria, 51, 192; 58,153; Western 
Australian, 51, 192. 

Railways, English, 51, 3; Birmingham & G1oucester, 52, 80; B1ackwall Extn., 52, 74; Bluebell. 
55, 235; Blyth & Tyne, 52, 187, 62, 129; Bolton&Leigh, 52, 174, 175, 177, 56, 60; Brandling Jct., 
52, 184, 187, 188; Buckinghamshire 52, 165; Canterbury & Whitstable 52, 174.178; Central 
London, 55, 145, (excavations for) 65, 6; Cheshire Lines, 51, 156, 55, 146, 57, 20; Chester & 
Holyhead, 52, 191, 56, 63; City & South London. 64, 7ff., 15, 18-19; Clarence, 65, 25, 27, 30, 31, 
35, 41; Cromford & High Peak, 60, 164; Derby & Burton Jct.. 52, 193; Durham Jct., 52, 184, 190, 
62, 118, 119; Eastern Counties, 52, 72, 56, 64; Grand Jct., 55, 19, 56, 64; Gt. Central, 55, 145, 146; 
Gt. Eastern. 53, 137, 54, 57, 57, 24, 133, 64, 7, 19; Gt. Northern, 51, 5, 54, 62, 176, 55, 145, 146, 
57, 19, 20, 21, 22, 24; Gt. North of England, 52, 184, 188, 202; Gt. Western. 51, 150, 156, 52, 70, 
74, 165-166, 168, 53, 183, 185, 54, 60, 62, 129, 150, 154, 172, 56, 62, 64, 65, 57, 20, 21, 22, 24, 
25, 27, 175,176, 58, 127, 141, 62, 31, 94ff., 64, 7, 19, 65, 77; Hetton, 52, 172, 173, 177; Lancashire 
& Yorkshire, 51, 178, 191, 52, 82, 55, 145, 146, 147; Leeds & Bradford, 56, 60, 62, 63; Leeds & 
Selby, 59, 172; Leicester & Swannington, 58, 125, 126, 139; ‘Little’ North Western, 56,64; L’pool 
& Birmingham, 52, 172; L’pool & Bury, 52, 82; L’pool & Manchester, 52, 171-179, 54, 55, 57, 60, 
172, 55, 150, 229, 56, 59, 60, 68, 57, 23, 93, 58, 123,124,139, 62, 97, 109-110; L’pool Overhead, 
55, 145; London & Birmingham, 52, 72, 76, 193, 54, 95, 56,60, 61, 64, 57, 20, 24, 129, 58, 127, 62, 
97,101, 59, 180; London. Brighton & South Coast, 51, 43, 52, 4; London & Greenwich, 52, 81; 
London & North Eastern, 51, 236, 54, 62, 55, 16, 17, 27, 57, 25, 58, 2; London & North Western, 
51, 150, 53, 14, 54, 61, 172, 55, 2, 9, 10, 145, 146, 147, 56, 64, 57, 19, 24, 25, 175, 58, 14, 64, 2, 7; 
London & South Western, 51, 176, 53, 120, 126, 137, 54, 62, 154, 55, 9, 56, 64, 57, 25, 133, 136, 
58, 100; London & York, 56, 63; London, Midland & Scottish, 54, 62, 65, 140, 172, 57, 25, 27, 83, 
89; London, Tilbury & Southend, 57, 22, 137, 138; Lynn & Fakenham, 57, 137; Manchester & 
Leeds, 52, 72, 193, 56, 60-64pm, 68, 57, 24; Manchester, Bury & Rossendale, 56, 62, 63, 64; 
Manchester, Buxton, Matlock & Midlands Jct., 56, 64; Melbourne Military (Derby), 57, 148; 
Metropolitan District, 58, l00; Metropolitan, 56, 61, 57, 22, 61, 20; Midland, 53, 191, 55, 9, 145, 
56, 62, 57, 19, 20, 24, 58, 14; Middleton, 52, 177; Newcastle & Berwick, 52, 187, 189, 202; 
Newcastle & Carlisle, 52, 184-201pm., 57, 23, 58, 143; Newcastle & Darlington Jct., 52, 188-
202pm; Newcastle & Gateshead Jct., 52, 189; Newcastle & North Shields, 51, 231,  52, 182-
189pm, 194; Newcastle & South Shields, 51, 231; North Eastern, 51, 236, 55, 10, 11, 17, 19, 57, 
21, 22, 25, 74, 62, 113, 125, 127, 130, 136, 64, 2, 6, 7, 65, 36ff.;  North Kent, 56, 63; North 



London, 51, 176, 57, 129, 131, 132; North Metropolitan, 58, 92; North Midland, 52,72, 56, 61; 
North Staffordshire, 56, 63; North Union, 52, 185, Northumberland,52, 187; Oxford, Andover & 
Southampton (propd.), 56, 63; Post Office, 59, 224; Rugby & Leamington, 52, 82; Sandy & Potton, 
52,165;SevernValley, 57,175, 176; Si1kstone, 60, 164; South Eastern, 52, 84, 58, 98; South Eastern 
& Chatham, 55, 235; South Staffordshire, 55, 2, 56, 65; Southern, 54, 62, 61, 27; St. Helens & 
Runcorn Gap, 58, 122-123; St. Helens, 57, 132; Stanhope & Tyne, 56, 68, 62, 116, 118, 119; 
Stockton & Darlington, 51, 232, 233, 235, 52, 76, 173-177pm, 54, 60, 143, 144, 55, 10, 19, 56, 59, 
65, 21, 25; Stockton & Hartlepool, 65, 30; Surrey Iron, 59, 161; Tanfield, Durham, 5l, 229; Trent 
Valley, 56, 63; Tyne & Blyth Jct., 51, 230; Warrington & Newton, 56, 60; Wantage, 52, 165; West 
Lancashire, 57, 20; York, Newcastle & Berwick, 51,237, 65, 34. 

Railways, electric, interurban in U.S.A., 51, 115; Volk's, Brighton (1883), 55, 233, 234. See also 
Railways, monorail and Railways, Manx. 

Railways, European, Algeciras, 51, 177; Alsace-Lorraine, 58, 7; Aragon Central, 51, 190; 
Ardennes, 57, 37; Austrian State, 55,19; Austro-Hungarian State, 57, 32, 33, 35, 45, 47, 48; Baden 
State, 55, 9, 58, 8; Bavarian, 58, 8; Bavarian State, 57, 39, 50; Bayonne-Biarritz, 58, 7; Bosnia-
Herzegovina, 57, 40, 48, 49, 50; Brissard & Crepel, 57, 37; Brunswick, 57, 39, 49; Buschtehrader, 
57, 35, 47; Cantabrico, Spain, 57, 43, 49, 57; Charleroi-Erquelines, 52, 84; Dauphine, 57, 36, 47, 
48; Eastern State, Austria, 57, 35, 47; Est, 55, 4, 7, 57 ,20, 36,47,147, 58, 2, 3, 7, 10; Etat, 55, 19, 
58, 2, 3, 5, 7,10; Gand-Thielt (Belgium), 52, 84; Halberstad & Blankenberg, 57, 39, 50; Hanoverian 
State, 57, 39, 50; Hungarian State, 62, 21ff.; Innsbrucker-Mittelgebirgsbahn, 57, 41, 48; Italian & 
Austrian, 54, 153, 154; Italian Mediterranean, 59, 44, 55; Jura-industriel, 57, 37, 47, 48; Jura-
Simplon, 57, 24; Kaiserin Elisabeth Westbahn (Austria), 55, 2; Kaiserlich-königliche 
Österreichische Staats bahnen (kkStB), 62, 21ff.; Karst, 57, 33, 47; La Robla (Spain), 57, 43, 49; 
Lombards-Venetian, 57, 33, 40, 50; Lower Austrian-Styrian Alpine,57, 48, 60, 41; Lyon & St. 
Etienne, 56, 61; Madrid, Saragossa & Alicante, 55, 11; Maria Antonia, Italy, 54, 146, 147,153-156; 
Midi, 55, 4, 6, 7, 14, 15, 19, 57, 35, 47, 48, 58, 4, 7; Milan & Venice, 54, 151; Mladov-Hrebec, 57, 
41, 48; Nord, 51, 51, 55, 4, 7, 57, 36, 37, 46, 47, 48, 58, 2, 3, 7, 8, 10, 62, 44, 47; Nord-belge, 57, 
36, 47; North Eastern, Switzerland, 57, 39, 50; Northern (Norte), Spain, 55, 3, 4,14, 19; Ouest, 55, 
3, 4, 7, 57, 97; Palatinate, 58, 8; Pamplona-Piazaola-Andoain-Lasarte, 57, 43, 49; Paris à Lyon, 57, 
47; Paris, Lyon et Mediterranée, 54, 76, 55, 4, 5, 7, 14, 57, 36, 39, 40, 50,147, 58, 1, 3, 4, 7,10; 
Paris Metro, 55, 146; Paris-Orléans, 54, 63, 64, 75, 55, 4, 5, 15, 58, 1,2, 7, 8, 10, 14; Paris-Rouen-
Le Havre, 52,83; Piedmont, Ita1y, 54, 146,147,151-154; Ponferrada-Villablino, 57, 43, 57; Prussian 
State, 51, 178, 55, 15, 28, 62, 31; Reichsbahn, 55, 14, 58, 8; Remscheid & Solingen, 54, 180; 
Roya1 Austrian State, 62, 21ff., Russian, 55, 14, 57, 19-20,24; Saxony State, 51, 178; Semmering, 
57, 31, 47; S.N.C.F. (Société National des Chemins de Fer), 54, 59,  64, 65, 67, 75, 76,139,141, 55, 
6,14, 57, 74, 97, 58, 3, 4, 5, 7, 10, 12, 14, 15; South Eastern, Switzerland, 57, 37, 47; Southern 
State, Austria, 57, 32, 47, 48; Spanish National, 58, 15; St. Gallen-Appenzell, 57, 37, 47; St. 
Petersburg-Moscow, 52, 85, 54, 94; St. Petersburg- Tsarskoe Selo-Pavlovsk, 54, 94; Südbahn, 
Austria, 55, 2, 11, 57, 32, 40; Swedish State, 52, 47; Swiss Central, 55, 19, 57, 35, 37, 38, 48; 
Swiss Federal, 62, 21, 32-33; United Swiss, 57, 37, 47, 48, 50; Upper Italy, 57, 40, 50; Utrillas, 
Spain, 57, 57; Vasco-Asturiana, 57, 43; Vascongados, Spain, 57, 43, 49, 57, 58; Vienna-Raab, 57, 
32, 45, 55, 19; Württemburg, 58, 8. 

Railways, Irish, 62, 81-96; Cork, Blackrock & Passage, 52, 82, 86; County Donegal Joint 
Committee, 56, 183; Dublin & Drogheda, 52, 81; Dublin & Kingstown, 52, 86, 58, 124; Gt. 
Southern & Western, 52, 82, 58, 155; Midland Gt. Western, 55, 146; Waterford & Kilkenny, 52, 
86; Waterford & Limerick, 52, 85, 101. 

Railways, Manx, Isle of Man Railway, 56, 182, 183; Foxdale, 56, 182; Manx Electric, 56, 182, 
185, 187, 188; Manx Northern, 56, 182, 183; see also Railways, mountain. 



Railways, monorail, Alweg system, 55,147, 151; animal-powered, 55, 131, 132, 133, 151, 152; 
Bradford & Gilmore, 55, 132: Brennan system, 54, 108, 55, 151, 152; Cheshunt, Herts, 55, 132, 
151; Deptford Victualling Yard (Palmer's), 55, 131, 132, 178; electric, 55, 133-147; high speed 
electric, 53, 127; Lartigue system, 53, 127, (level crossings on) 55, 133, 134; Lightning Express, 
55, 130, 134, 137, 142; Listowel-Ballybunion (steam), 53, 127, 137, 54, 108, 55, 131, 133, 134, 
138, 146, 147, 151; London-Brighton (propd.), 55, 143; Manchester & L 'pool Electric Express, 55, 
147; Manchester & L'pool Electric Syndicate, 55, 145, 147; Manchester-L'pool (propd.), 53, 127, 
137, 55, 131,137, 138, 142, 144-147; Offham, Sussex, 55, 152; Patiala State, 55, 152; 'peg leg' 
type, 55, 132; 'Pioneer', 55, 132; points, 55, 133; Ria, Eastern Pyrenees, 55, 133; steam-powered, 
55, 131-134, 149, 151; Tsarskoe Selo, 55, 152; Westminster, demonstration line, 55, 133, 149, 151; 
Wuppertal (Barmen-Elberfeld), 53, 137, 54, 108, 178-80. 

Railways, mountain, adhesion, Schwäbische Alb, 57, 46; Fell centre rail, (Mont Cenis) 55, 9, 
(Snaefell) 56, 185; rack rail, (General Belgrano) 55, 12, (Mount Washington Cog) 55, 13, (Rigi) 55, 
13, 19, (Snowdon) 55, 12, 13. 

Railways, North American, Atchison, Topeka & Santa Fe, 57, 86, 58, 15; Baltimore & Ohio, 52, 
85, 57, 27, 136, 62, 41; Boston & Albany, 52, 85, 88; Boston & Providence, 52, 96; Buffalo & 
Lake Huron, 57, 135; Camden & Amboy, 57, 24; Canadian National, 59, 54; Chesapeake & Ohio, 
57, 70, 80, 86, 65, 80; Chicago, Burlington & Quincy, 57, 79; Delaware & Hudson, 58, 14, 62, 41; 
Denver & Rio Grande, 57, 24; Grand Trunk of Canada, 54, 156; Nashua & Lowell, 52, 90; New 
Hudson, 57, 27; New Orleans & Great Western, 54, 156; New York & Erie, 52, 88, 90; New York 
& Harlem, 52, 88, 90; New York Central, 57, 82, 86, 58, 15; New York, New Haven & Hartford, 
62, 41; Norfolk & Western, 57, 80, 85-92pm., 98, 65, 80; Pennsylvania, 54, 61, 57, 21, 89; 
Philadelphia & Columbia, 55, 1, 57, 24; Philadelphia & Reading, 52, 80, 86, 89, 101; Richmond & 
Danville, 52, 90; Southern Pacific, 57, 87; Union Pacific, 57, 27, 79, 80, 82, 85, 58, 15, 59, 51, 65, 
82, 84; Virginia Central, 52, 90; Western, U.S.A., 54, 94, 95. 

Railways, Rope Hauled, 52, 171-178pm.; Bowes, 51, 238; Brusselton & Etherley Inclines, 56, 60; 
Mapperly Heights, Notts., 54, 174; Miles Platting-Hunt's Bank, Manchester, 56, 62; operating 
difficulties, 52, 175; Passo Giovi incline, Italy, 54, 150, 151, 165; Philadelphia & Columbia, 55, 1; 
in slate caverns, 54, 171, 172; Stockton & Darlington, 51, 236; waterwheel powered, 54, 151, 165; 
West Durham, 51, 235-6. 

Railways, Scottish, Caledonian, 54, 62, 55, 2, 56, 63, 57, 21, 148, 64, 1; Edinburgh & Dalkeith, 
64, 121; Glasgow & South Western, 57, 20; Gt. North of Scotland, 57, 132; Highland, 55, 29, 57, 
134; Leith, Edinburgh & Glasgow, 64, 21; North British, 51, 178, 54, 47, 57, 24; Scottish Central, 
55, 2, 19. 

Railways, South American, Anglo-Chilean Nitrate, 51, 184; Antofagasta (Chile) & Bolivia, 51, 
186; Argentine Central, 51, 176, 177; Argentine State, 55, 12, 13; Argentinian, 57, 27; Arica- 
Tacna, 52, 90: Bolivian, 51, 178; Brazilian, 55, 28; Buenos Ayres & Pacific, 51, 188, 54, 140; 
Central of Brazil, 51, 178, 184; Central, Peru, 55, 16, 17; Cerro de Pasco, Peru, 55,17; Columbian 
State, 51, 191; Cuban Central, 51, 176; Gt. Northern of Argentina, 51, 178; Guayaquil & Quito, 55, 
16; Lima, 51, 178; Mexican, 51,192; Mogyana, Brazil, 51, 188; Roca, 58, 6; San Paolo, Brazil, 51, 
188, 190, 57, 27; Southern, Peru, 55,17.  

Railways, Welsh, Cambrian, 54, 172; Festiniog, 51, 185, 190, 54, 167, 172; Mumbles, 51,143-156; 
Neath & Brecon, 51, 150; Penydarren, 51, 145-151pm.; Pontardulais & Swansea, 51, 150; 
Sirhowey, 51, 145, 149; South Wales, 52, 4, 58, 157; Swansea & Mumbles, 51, 151; Swansea & 
Oystermouth (Mumbles), 51, 143-156; Taff Vale, 54, 150, 56, 191; Vale of Neath, 56, 192, 194. 

Railways, wheel-less, 51, 45-47, 54, 55. 

Rainfall, measurement, 52, 16, 120-127pm., 54, 29, 34, 35, 44, 47; temperature of, 52, 23. 



Rainhill, locomotive trials at, 58, 2, 81, 60, 37. 

Raistrick, Arthur, 64, 53, 54. 

Rait & Lindsey, Glasgow, 60, 53. 

Rammell, Thomas W., civ. engr., 51, 43, 56. 

Ramsbottom, John (1814-1897), loco. engr., 55,10. 
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Waterlow, A.C., inventor, 53, 5. 

Watermarks (paper), study of (Filigranology), 55, 118. 

Watermills, Agora (Athens), 55, 70, 72; Albion, 59, 4, 201; bearings, 53, 110; corn (Heatherslaw), 
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Sarehole, Birmingham, 57, 177; Scremerston, 55, 69; Sharrow, Snuff, Wilsons & Co., 60, 163; spur 
rims, 53, 108, 110; Three Mills (Clock Mill and House Mill), 59, 228; tide (Carew), 58, 157; 
Tynwald, 56, 187; Wodehouse, Wombourne, 57,172.  

Watermills, uses, blowing engines, 54, 182; corn grinding, 53, 106-113pm.; flax milling, 53, 108; 
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53, 108, 109; pitch back, 54, 170, (iron) 53, 110, (Laxey, 1854) 56, 185, 186; power (Colne valley), 
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Weir, C. A., surveyor, 53, 76. 
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resistance, 55, 32; submerged arc, 55, 34; Thermit, 55, 34; wrought iron structural members, 54, 25. 

Welland, Carl, Swiss engr., 51, 49. 

Wellington, Duke of, 61, 84. 
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Whitehead's torpedo, 60, 25. 

Whiteleggs, loco. engrs., 57, 137. 
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Winans, Thomas, U.S. loco. engr., 54, 94, 96. 
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Wolcot, William, surgeon, 51,21. 

Wolff, A., 65, 168. 
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Wright, Balthazar, hammerman, 51, 27. 
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