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—— Lining for, 8.

— Rotating of, 7.

Bessemer plant. Cambria Iron Works, 51.
—— Early English, 49, 50.

——— Modern, 49-52.
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—— steam hammers, 743, 847.
Breaker, 590.
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Carbhon steel, 432,
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Caleined dolomite, Analysis of, 233.
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Caleium Chloride, Formation of, in electric

furnace, 279.

— Effect of, on basic slag, 96.

—— — in Saniter process, 96, 192.
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133. :
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Calorie, Definition of, 103.
Calorific power of gases, 131.
Calorific value of fuel, Determination of,
654.
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805, 824.
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— on action of slag in converter, 82.
— — on basic Siemens slags, 188.
——— on Bessemer reactions, 90.
— — on distribution of heat in Siemens
furnace, 558. :
~—— on heating of serap, 168,
—— on influence of Manganese. 375.
— on influence of Phosphorus, 372.
_— on oxidation of iron, Bessemer blow
106.
— on Sulphur, Removal of, in basic
Siemens, 191.
— on variations in strength of steel bars,
319.
Campbell furnace, 148.
Campion, Analyses of metal during working
of boiler plate charge, 170.
— on etching micro-gections, 454.
— on heat treatment, 432, 435.
Capron on fluid compression, 888.
—— on presses, 880, 881.
Car-casting, 52, 53.
Car pusher, 52-64.
Carbide of Calcium, Formation of, in electric-
furnace, 279.
Carbide of iron, 342.
Carbide of iron and Manganese, 344, 400.
Carbides, Heat of formation of, 108. 2
— in steels, 396, 399, 400, 408, 415. [
Carbo-allotropic theory, 360. :

=py-

— (lombination of, with iron, 341, 342,
—— Combustion of, 112, 113.

—— condition of, Changes of, 360. 1
—— —— ab eritical points, 353.
—  ——iniron, 342.

. Diffusion of, in steel, 246.

—— Effeet of, on compression of steel,
350. ;

—— — on ductility, 348.

—— —— on magnetie properties. 351.

—— —— on physical properties, 345, 350,
351.

—— —— on quenching, 351.

—— — on tensile strength, 346, 516.
—— Graphitie, 342.

—— Hardening, 342, 343.

—— Oxidation of, in acid Bessemer, 80.
— Removal of, in acid Siemens, 170.

—— — in Bessemer blow, 80.
| —— Temper, 343, 344.

Carbon, Cement, 342, 343, f

—— —in steel, 344. ]
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Carbon Dioxide, Formation of, in Bessemer
blow, 106,

—— in steel, 382, 383, 384.

—— Specific heat of, 132.

Carbon Monoxide, Calorific power of, 131.

—— in steel, 382, 383, 384,

—— Specific heat of, 132.

—— Use of, for case-hardening, 250,

Carbon Steels, Microstructural composition
of, 465, 466.

—— Photo-micrographs of, 472-479.

Carbonless iron, Hardening of, 362.

Da;islgrising furnace for armour plates, 285,

Carburising materials used in case-harden-

ing, 248.

Carnegie, A., on natural gas, 691.

Carnot, on constitution of pig-iron, 107.

Caron, on Carbon and iron, 342. -

Carpenter, on high-speed tool steels, 425b.

—— on stress theories of hardening, 362-
365.

Carville Eleetric Station, 718.

Case-hardening, 247-250.

Caspersson, converter ladle, 70.-

Cast armour plate, 288.

Cast iron, Expansion of, 789,

Cast steel, 251-260.

—— Photo-micrographs of, 480-482.

Casting, in vacuo, 891.

Casting ingots, 30-38.

—— Arrangements for, in Bessemer prac-

tice, 506.

—— —— in Siemens practice, 207-210.

—— on cars, 52, 53.

—— under pressure, 387, 883, ef sey.

Casting crane, 28, 29, 30.

Casting ladle, 24-28, 164, 165.

—— —— on overhead crane, 209.

Casting pit, 38, 49, 50. E

—— Straight, in Bessemer practice, 50, 52

Castings, Steel, 233-240,

Catalan Forge, 293.

Cateher, 596, 636, 638.

Cement, Portland, 932.

Cement bars, 243, 244,

—— Grading, 244.

—— Microstructure of, 244 490.

—— Photo-micrographs of, 490.

Cement Carbon, 342, 343.

Cementation furnaee 241, 242.

Cementation proeess, 241-247.

Cementite, 462

Centrifugal action, 891. .

Changing rolls, 764.

Channels, 607, 616. .

Charging fuel in producers, 129, 130.

—— heavy ingots, 566.

—— the open hearth furnace, 159.

—— reheating furnaces, 562.

small pieces, 568.

Charging furnaces, Horizontally, 547, 548,
562, b63, 6564, 565, 566, 567.

—- Ineclined, 547, 548, 571, 572.

—— Vertically, 534, 561, 568, 569, 570.

| Charging machines, 160-163, 562, ef seq.

| —— Booth's, 565,

—— Broadbent overbead, 163.

—— Horizontal, 563, 564, 565, 566, 567.

—— Lowea Engineering Company's, 563.

—— Vertical, 567, 568, 569, 570.

—— Wellman, 15, 161, 565.

—— Wellman-Seaver, 162, 565, 568, 569.

Charpy, on case-hardening; 250.

Cheese ingot moulds, 177-179.

Cheeses, 769.

Chemieal changes in basic open hearth, 219,

291, 229,

—— Hoesch process, 217.

—— Talbot process, 225, 226, 227.

Chemieal treatment of feed water, 658.

Chemisiry of acid Bessemer process, T9.

—— of acid Siemens process, 168

—— on hasic Bessemer process, 92.

—— of crucible steel process, 257.

of gas producers, 113, 114.

Chenot's process, 294.

Chilled rolls, 573, 574, 575, 619, 621, 777,
783, 789.

Chimney for Siemens furnace, 155,

Chisel temper, 257.

Chocks, 580-586.

Chrome niekel steel, 410.

Chrome ore, Analysis of, 233.

* | —— joint in hasic furnace, 182.

—— lining for basic furnace, 184.
Chrome steel, 396-398.
Chromium, Influence of, on steel, 396,
—— Ogxide, for polishing, 453.
Church, W., Vacuum casting, 891,
Clapp-Griffiths converter, 71.
Clark, D. R., on distribution of heat in
reheating furnace, 558,
Clerk, D., Gas engine, 708.
‘ Cleveland Rolling Mill Company, 805.
| Close-annealing, 927.
 Clot, 167.
Clouet, diamond and iron, 341,
Cluteh, Reversing, 774, 775, T76.
Coal, 129, 531, 537, 538, 656.
| Cobalt, Influence of, on steel, 398, 399.
Codnor Park Works, 830.
Cogging, 578, 598, 609, 610, 611, 638, 639,
742, 743, 744, T45, T51.
—— by hammer, 742, 743, 744, 745, 752
—— engines, 674, T46.
—— mill, 578, 598, 609, 610, 674, 750, 827,
——— rollg, 575, 578, 610, 827.
Coil eluteh, 775.
Coke for producers, 129.
*“Coke Finish,"” 930.
Coke-oven gas, 692.
—— Analysis of, 693.
—— Calorific power of, 693.
—— in Middlesbrough district, 715.
—— Use of, 715.
Colby, on copper in steel, 376.
Cold bending tests, 329,
Cold gas effieieney, of producers, 132.
Cold rolling, 762.
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Cold saw, 736, 757.
Cold shortness, 2.
Cold work, Effect of, 363.
* Collaring,” 610, 828.
Collars on rolls 592, 593, 609, 610, 622, 624,
625.
Colley, J., casting ladle, 28,
—— on basic bricks, 61.
Combination mills, 808,
Combined proecess, Yield and consumption
of materials in, 224,
Combustion of Carbon, 112, 113.
Comparisons, Bessemer and Siemens pro-
cesses, 213-216.
—— Electric processes, 280, 281, 282.
—— English and American practice, 625,
690, 792, 827, 829, 833.
—— English and Continental practice,
537, 633, 600, 715, 734, 792, 827,
829, 833.
Gas and electric plant and steam and
exhaust steam plant, 738.
—— Hammer and cogging mill, 744, 745,
—— Hammer and rolling mill, 600, 745,
834, 854,
—— Heavy and light hammers, 841.
—— Press and hammer, 879.
—— Single and double-acting hammers,
842,
—— Three-high and reversing mill, 639,
641, 764, 827.
Composition of gases from converter, 80,
81.
— of pig-iron for acid Bessemer, 83.
—— of water gas, 139.
Compound armour plates, Wilson's, 289.
—— engines, 674; 687, 827, 831.
Compounds, Heat of formation of, 105.
Compression, Fluid. See Fluid compression.
—— Lateral, 390.
Compression tests, 317.
—— Effect of Carbon on, 350.
Condensing engines, 666, 679, 687.
Condensing plants, Central, 680.
Constituents of steel, Amold on, 360.
— Micro-, 461-465.
Censtitution of pig-iron, 107, 108.
—— of steel, 352-365,
of special steels, 365z, 396, 399, 400,
403, 407, 411, 416,
Consumption of fuel in crueible melting,
260,
——of maierials in basic open hearth,
220, 223.
—— —— combined process, 224,
—— —— Hoesch process, 218.
—— —— Talhot process, 227, 229.
Continuous mills, 595, 598, 607, 801, 804,
811, 814, 815, 817, 818, 819.
Continuous reheating furnaces, 546.
Continuous steel process, Talhot’s, 2005-203.
Continnous wire-drawing, 912,
Contraction of area, 209,
—— of steel when cooling, 523, 525, 821,
838.

Converter, Air blast for, 23, 69, 714.
—— hottom section, Details of, 9.
—— Concentric for basic practice, 6, 59.
—— Core for ramming, 9.
—— Fixing bottom section to, 62, 64.
—— for acid process, 6.
—— fume, Analysis of, 8
—— Lime shoot for, 65.
—— Lining of, 8.
—— linings, Basie, 61.
—— Mass action in the, 82.
—— Materials for Lining, 13, 59, 232.
—— Pressure of blast, 23, 69.
—— Supply of metal to, 21.
—— Types of, Early, 4, 5.
——— Hatton, 71, 72.
——— modern, 6.
—— —— Robert, 73.
—— ——— small, 68-78,
—— —— Btock, 78.
—— —— Swedish, 69.
—— —— Swedish, fixed, 70.
—— —— Tropenas, 77.
—— —— Walrand-Legenisel, 75.
Converting pots, 243.
Cooling heds, 818, 820, 822.
Copper, Influence of, on steel, 375-377.
Copper-silver alloys, compared with iren
Carbides, 358.
—— Freezing point curve of, 356.
—— Microstructure of, 358.
Core for ramming converters, 9.
Corliss engine, 690, 830.
Corrosion of nickel steel, 410,
—— Prevention of, 919-933.
Corrugated sheets, 919.
Cort, Hy., 526, 530, 596, 600.
Cost of fuel, 830, 831.
Cost of labour, 805, 821, 830.
Costs, Comparison as to, in acid and basic
processes, 214.
~—— in Bertrand-Thicl process, 215.
—— in crucible melting, 260,
—— of electrical smelting of steel, 280-282.
—— in Héroult process, 269.
Cotton ties, 596, 794.
Coupling boxes, 576, 590.
Cowper-Coles, galvanising process, 925.
—— Sherrardising process, 925.
Cracks in ingots, 392, 393.
Cramp-hars, 577, 620.
Cranes, Arrangement of. at Bessemer pit,
— for centre casting, 28, 29, 30.
—— “Goliath,” 824,
—— Ingot, 38, 39.
for ingof stripping, 166,
—— Receiving, in Bessemer shop, 50,
—— Transfer, 822, 823.
—— Travelling, 822, 823, 824.
Crank shaft, 847, 848.
Cream separator, 891,
Crescent steel, 414.
Crewe Works, 526, 598, 638, 760.
Critieal points, 352, 3563.
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Critieal points, Arnold on, 360, 361, ‘
—— Brinell on, 429, |
—— Howe on, 352, 361.
—— Le Chatelier on, 353.
—— Osmond on, 352, 359.
Sanveur on, 362, 430,
* Croeodile,” 899.
Crop ends, 528, 747, 749, 752, 756, 822,
Crossiey Bros., Gas engines hy, 696.
Crucible steel, 251-260.
—— Chemistry of, 257.
—— Furnaces for melting, 251, 258, 259,
260,
—— Grading and treatment of, 256.
—— Manufacture of, 254.
—— Precautions necessary during melting,
255.
—— Temper of, 256.
Crucibles, 252, 253.
Cryohydrates, Definition of, 354.
Crystalline steel, Restoration of, 439.
Cubillo, Major, on distribution of heat in
puddling furnace, 558.
Cupola furance, 14, 15.
Current, Kinds of, employed, 720.
Curves, showing composition of gas from
converter, 80,
——— influence of Carbon on tensile strength,
347.
—— oxidation in Bessemer converter, 80,
87, 89, 91.
—_— hé Swedish Bessemer process,
4.
—— record by Baird and Tatlock pyro- |
meter, 443.
——removal of Phospborus in basic
Bessemer, 100.
—— storages of heat from exhaust steam
in a Ratean accumulator, 684.
—— temperature variations in producer
gas, 136.
Cutting to length, 747, 752, 756, 757.
Cutting tools, 847, 848, 849, 850, 851.
Cyanide of potash, for case-hardening, 250.
Cylinders, Weldless steel, 898.

D

Daelen, 551, 631, 881.

Darby, on changes in composition of gas
itfter passing through regenerators,

46.

—— on lining basic furnaces, 182, 183.

—— recarburising process, 189, 190.

Davy, comparison of press and hammer, 830,

Davy Bros., patent coupling, 689.

—— Presses by, 862, 863, 864-869.

—— Reversing engine by, 678.

Dawszon, design of Siemens furnace, 141,

142,
Dawson gas produeer, 121.

—— Analysis of gas from, 134.
Dawson-Robinson~Pope, crucible steel fur- |
nace, 259.

Deakin and Johnson, weldless rifle barrels,
902, [

Defects, Mechanical, Microscopical examina-
tion ror, 460.

Deflection of springs under varying loads,
340.

Dellwik-Fleiseher water gas, 138.

Demange, Comparison of press and hammer,
881.

Dephosphorising proeesses, 195, 197.

Desilieonising in Bessemer converter, 195.

Diamond, Combination of, with iron, 341,

“ Diamond "’ pass, 614, 623.

Dies for wire-drawing, 915.

Dies, Steel for, 257.

Diesel oil engine, 696.

Differential arrangement of pyrometers, 444

Diffusion of Carbon in steel, 246,

Dilatation of iron-nickel alloy, 401,

Dillner on copper in steel, 376,

Dinas briek, Analysis of, 232.

Direct processes of steel manufacture, 201-

295.

—— American bloomery process, 293.

—— Blair's process, 295,

—— Bloomery process, 291.

—— Catalan process, 293.

——— Chenot's process, 294.

—— Difficulties of, 291.

—— Eames process, 295.

—— Biemens process, 295.

~——— Stuckofen process, 294,

Dispatching material, 753, 760, 762, 778,
796, 822, 824.

Dixon, Prof., explosion of Cyanogen and
Oxygen, 113.

Dolomite, Analysis of, 60, 233.

—— as basic material, 184.

Preparation of, 59.

“ Dolphin,” U.S. dispatch bhoat, Broken
shaft in, 841.

Dorman, Long & Co., Ltd., Mill, 734,

Double-acting hammer, 842.

Double-Duo mill, 799.

Double shear steel, 245,

“Doubles * in sheets, 790, T94.

Dowlais Works, 598, 627, 641, 799.

—— Mill at, 627, 799.

Rolls at, 641.
Draught in chimney, 531.
—— in rolling, 608, 610, 611, 613, 614, 615,
816, 624, 632, 810, 826.

Draw-heneh, 895, 899, 900, 901, 911.

Drifting test, 328.

Drilling at high speeds, 851.

Drop tests, 329, 492, 493.

— for axles, 496, 497.

—— for rails, 495, 496,

— for tires, 497, 498.

Drop-testing machine for axles and rails,

—— for tires, 334, 335.
Dross in zine baths, 921.
Dry galvanising, 924.
Dry sand moulds, 236.
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Duetility, Influence of Carbon on, 348.

Dudley, P. H., on number of passes, 768.

Duff gas producer, 121.

Dufour, Comparison of press and hammer,
881.

Duisberg Machine Company, Mill by, 789,
800,

Duplex process, 204.

—— Yield and consumption of material
in, 224.

Duquesne Works, Mill at, 754, 821.

Durfee, on early rolling mill, 600.

Dust-cateher, Siemens furnace, 147.

Dyer, Col., en fluid compression, 890.

Eames’ direct steel process, 295,
Eekhardt’s revolving moulds, 892
Economisers. 660.
“ Edging,” 602, 609, 611, 623, 783, 818,
829,
Edwards, on hardening of special steels,
364.
—— on stress theories, 363.
—— on Tungsten Carbide, 416.
Efficieney of electric transmission, 720,
—— of gas engines, 695,
— of gas producers, 130-136.
—— of reheating furnaces, Determination
of, 564.
—— of steam engines, 695.
Ekman reheating furnace, 546.
Elastie limit, Definition of, 298.
—— Determination of, 314.
—— Modulus of, 298.
Eleetrie eurrent, 720.
Eleetrie driving, Economy of, 736.
Electirie furnaee, Frick, 263.
—— (iffre, 277.
Gin, 276.
Girod, 271, 272.
—— Gronwal, 273, 275.
—— Héroult, 2§7-269.
—— Hiorth, 263.
—— Induction, 261.
—— Keller, 270, 271.
—— Kjellin, 261, 262.
—— Roehling-Redenhauser, 264-266.
—— Ruthenberg, 275.
—— Stassano, 277, 278.
Eleetric furnaces, Costs in, 280-282.
—— Removal of Phosphorns and Sulphur
in, 279, 280.
Eleetric processes, compared, 280-282.
Electrie smelting of steel, 261-283.
Electrie transmission of power, 719, 720.
Eleetrieity, Public supply of, 736.
Eleetro-magnets for lifting plates, 780.
Electro-plating, 924, 933.
Ellis, armour plate process, 289.
Ellis-May process, 891.
Elongation, Calculation of, 316,
—— Definition of, 299.

Elongation, Measurement of, 315,
Endothermie reaction, 104.
Engines, Beam, 666, 667,

—— Bed plates of, 673.

—— Blowing, 23.

—— Breakages of, 667, 673.

—— (Cogging, 674, 746.

—— Compound, 674, 687, 827, 831,
—— Condensing, 666, 679, 687, 827, 831.
—— Corliss, 690, 830.

—— Details of, 690

| —— Diesel oil, 696.

—— Direct-coupled, 670, 672, 674, 748,
7565, T63.
—— Economy of, 678, 679, 680, 682, 685,
686, 687, 688, 695, 696.
—— Finishing, 613.
—— Flywheels for, 666, 673, 723, 724, 725,
726, 827, 828.
Four-cylinder, four-cycle, 702.
—— (ias, 691-716.
—— Handling of, 671, 672, 673, 689, 690,
828, 830.
—— Heat, 693, 694.
—— High-pressure, 667, 679.
—— Koerting, 710.
—— Nurnberg gas, 704.
—— Qechelhauser, 708.
—— Otto, 698.
—— Porter-Allen, 671, 830.
—— Premier gas, 707.
—— Pumping, 857, 860, 862, 875, 878.
—— Reversing, 598, 673, 674, 677, 680,
746, 827, 830.
—— Size of, 666, 667, 670, 671, T46.
Speed of, 667.
—— Steam, 666-690.
—— Tandem gas, 701, 702.
—— Three-cylinder, 674-678.
—— Triple-expansion, 831.
Two-oycle, 708,
—— Two-cylinder, four-cycle, 701.
—— Types of original, 666.
—— Vis-a-vis gas, 701, 702.
Erdman three-high housing, 586.
Erieson and Cayley, Gas engines by, 698,
Etching micro-sections, 454-456.
Euteetic alloys, 356.
Eutectoid, 357.
Evans’ ingot stripper, 41, 42, 43, 44.
Evans and Lewis’ patent manipulator, 649.
Evolution of heat in Siemens process, 110.
Ewing, extensometer, 315.
| —— on polishing micro-sections, 451.
| Exhaust steam turbines, 680-682.
Exothermie reactions, 103.
Export trade, 832.
Extensometers, 314.

F

Faraday, on condition of Carbon in iron, 342.
Favre and Silbermann, calorific power of

gases, 131.
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Feed water, Chemical freatment of, 658, |
——— Heating of, 659, 660,
Fen. See Fins.
Feneing, Wire for, 833.
Ferrite, 461.
Ferro-Managnese, 399.
—— Additions of, 67.
—— —— in acid Siemens, 163,
—_— in basic Bessemer, 101, 102,
—— Analyses oi, 55, 67.
Ferro-Silicon, Action of, 386.
~—— Analyses of, 377.
—— (Caleium in, 377.
Use of, in Walrand process, 75.

Ferro-Titanium, 413.
Ferro-Tungsten, 413.
Ferro-Vanadium, 423.
Ferrous oxide in steel, 386.
Fei"mus phosphate, Heat of formation of,

11.
Fery radiation pyrometer, 445. \
Fielding and Platt, Forging press by, 874, |
—— Hydraulic shears by, 750. -
—— Tube-staving press by, 905.
Finishing metal, Bessemer process, 55.

Fluid compression, Robinson and Rogers’
process, 387, 887, 888.

—— Tests of fluid compressed metal, 889,

—— Theory of, 884,

—— Value of, 888-891.

—— Whitworth’s process, 387, 884-887.

—— by wire-drawing, 887.

Fluorspar, Desulphurisation by, 191, 192.

—— Effect of, on Phosphoric acid in basic
slag, 193.

Flux for galvanising, 920, 924.

— for tinning, 928, 930.

Flying shears, 814.

Flywheel, Advantages of, 666, 672.

—— Objections to, 672,

—— Speed of, 666, 672,

—— Utility of, 723, 724, 725, 726.

Forced draught, 533.

Fore-hearth, Wellman, 210,

Fore-plate, 577, 593.

Foreign mill practice, 829.

Forge, Native, 291.

Forging press. See Press, Forging.

Forging tungsten steels, 414,

Forgings, Annealing of, 846.

Finishing temperature, Effect of, on struc- | —— Bending of, 845,

taire, 489.
Finkiner, Removal of Sulphur in basic blow,
98

Fins, 602, 603, 604, 608, 610, 612, 614, 617,
622, 625, 811, 907.

Firebrieks, Analyses of, 232, 553.

Firegrates, 657.

Fire hole, 251.

Firth, T., & Sons, speedicut steel, 417.

— Wire by, 916.

Firth Works, Press at, 882,

Fittings for tubes, 905.

Flaked bars, 244,

Flanges for tubes, 905.

Flather, on self-hardening steels, 416.

Flats, Rolling of, 610, 612, 622, 625, 631,
634, 753.

Flow of solids, 607, 608.

Flue gases, Analysis of, 658,

Fluid compression, Abortive attempts at,

888.
—— at Abouchoff Works, 889,
—— Bessemer's experiments, 387, 883, |

—— Bessemer metal for, 837.

—— Crank shafts, 847, 848.

—— Crueible steel, 837.

—— Design of, 835, 846.

—— Finishing, 840, 846, 847.

—— Flaws in, 847,

—— Iuel consumed in making, 8486.
—— Hammered, 840,

—— Heavy, 840, 847.

—— Hollow, 882, 908.

—— Ingots for, 839, 847,

—— Tron, 840, 841, 843.

—— Machining of, 845, 846, 847, 848
—— Method of producing, 840,
—— 0l tempering of, 437.

—— Pressed, 853, 854, 855.

—— Sawing of, 847, 849.

—— Biemens’ steel for, 837.

—— Turning of, 846, 847, 848, 849, 850,

851.
“ Former,” 575, 609, 610, 615, 624.
Freezing point cusve of copper-silver alloys,
355.

888. —— of salt solution, 354.

—— Bonneville’s patent, 888,

—— Col. Dyer on, 890.

—— (Greenwood on, 889.

—— Gun Foundry Board (U.8.) on, 890,
—— Harmet's process, 387, 886, 887.
—— History of, 883.

—— Holingrake’s proposals, 883,

—— Introduetion of, 883.

—— Jomes’ process, 888.

Fremont, impact test, 322.

Friek electric furnace, 263.

Friction-eluteh, 632, 775,

Frisbie, on charging fuel, 657,

Fritz, John, inventor of three-high mill, 596.
Frodingham Steel Works, 470.

Fuel, Consumption of, in coal-fired furnace,

533.

—— —— in c¢rucible melting, 260.

—— Krupp’s experiments in, 888, = in furnace-fired boilers, 535, 536.

—— Limited use of, 891,
—— Methods of, 888.

—— Moulds used in, 885. ==

—— — in gas-fired furnaces, 560,
—— — in Gorman’s furnaze, 541.

in hand-fired boilers, 535.

—— Press used for, 885, | —— —— in inelined furnaces, 547.
—— Pressure necessary for, 884, 885, 888, —— —— in Morgan’s furnace, 547.
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Fuel, Consumption of, in Pietzka's furnace,
—— ——in Ponsard’s furnace, 541.
—— —in Price’s furnace, 541.
—— —— in reheating furnaces, 560.
—— ——in Siemens’ reheating furnace,
538.
_— in slack-fired furnace, 534.
Fuel, Cost of, 830, 831,
—— Economy of, 678. 679, 687, 831, 833.
—— for producers, 129.
—— Quality of, 531, 535, 536, 574.
“ Fuller,” 600.
Fume from eonverter, Analysis of, 81.
Furnace, Air, 574
—— Annealing, 534, 8065, 915, 927.
—— Bar, 791.
—— Batho, 180, 181,
—— Camphell, 148.
~—— Carburising, for armour plates, 285,
287,
—— Cementation, 241, 242.
—— Crueible pot melting, 251.
—— —— pag-fired, 258-260.
—— Eleetrieal, Frick, 263.
—— —— Giffre, 277.
—_— Gin, 276.
—— —— Girod, 271, 272.
—— —— Gronwal, 273-275.
—— —— Héroult, 267-269.
—— —— Hiorth, 263.
- =—— ——— Induction, 261.
————— Keller, 270, 271.
—— — Kjellin, 261, 262.
—— —— Rochling-Rodenhauser, 264-266.
—— —— Ruthenberg, 275.
—_ Stassano, 277, 278.
Gas-fired, for crucible steel, 258-260.
Heating, 844.
—— Reheating, Allen's, 547.
—— —— Bagley’s, 534.
—— —— Bicheroux’s, 540.
—— —— Boetius’, 540.
—— —— Bottoms for, 553.
—— ——— Charging of, 534.
— —— (loal-fired, 531.
-——— -— Comparison of various systems,
533, 534, 559, 560.
—_ Consumption of fuel in. See
Puel, Consumption of. §
—— —— Continnous, 546.
—— —— Draught in, 531, 534, 535.
—— — Efficieney of, 554.
— - Elkman's, 546.
—— —— for forgings, 878, 879,
— —— Gas-fired, 537.
—_ Gorman’s, 541,
—— —— “ Gravity discharge,” 547.
—— —— Hollig’, 546.
— — Inclined, 546.
—— —— Materials for constructing, 552.
—— — Methods of working, 533, 543.
Moor, 534, 560.
—— Morgan’s, 547,
—— Mufftle, 835.

Furnace, Reheating, New form, Siemens’,
541-544,

~— —— Non-reversing, 541.

—— —— Pietzka’s, 545.

—— —— Ponsard’s, 54L.

—— —— Price’s, 541.

—— —— Radclifie’s, 541.

—— —— Raising steam with, 534.

—— —— Recuperators for, 541,

—— —— Regenerators for, 540.

—— —— Reversing, 542.

— Siemens’, 538, 540.

—— ——— Biemens’ new form, 541-544,

—— —— Slack-fired, 533.

—— — Slag from, 531.

—— —— Soaking pits used as, 548.

—— — Swindell's, 541.

~—— — Talbot’s, 547.

—— ——— Vertical, 547, 550, 552.

—— —— Waste in, 533, 534, 540, 547,
551, 846,

—— —— Water evaporated by, 535.

—— —— Weardale, 546.

—— Reverberatory, 574.

—— Siemens’ new form, 258, 260,

—— —— old type, 142

—— Tilting, 147-149.

—— Wellman, 149.

G

Galloway’s, Ltd., Engines by, 673.
—— method of handling reversing engines,
689.

—— Press by, 875.

Galvanised sheets, 919, 920, 921.

Galvanising, Bath for, 919,

—— Cold processes, 924,

-—-— Cowper-Cole’s process, 925.

-—-— Disadvantages of hot process, 924.

-~ Dross from, 921.

— -~ Dry, 925.

—— Electro-deposition of zine, 924

—— Flux for, 919, 920, 924.

—— Heathfield’s process, 920

—— Hot, 919, 920, 921.

—— Invention of, 919.

—— of irregular shapes, 924,

-—— Machine for, 921, 922, 923.

—— Modern process, 919.

—— 01d dipping process, 923, 924,

—— plates for torpedo boats, 925,
sheets, 919, 920.

—— Spent acid from, 926.

—— tubes, 924, 925.

—— wire, 917.

Gamma iron, 359.

Ganister, Analyses of, 13, 232.

Garrett's wire-rod mill, 803, 804, 805, 811

Gary-steel plant, 470.

—— Millat, 766.

Gas, Blast furnace, 691.

—— —— (leaning of, 692.

—— Coke-oven, 692, 693.
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Gas bottles, 898.

Gas engines, Details of, T12.

—— Development of, 698.

—— Efficiency of, 695.

—— Governing of, 710,

—— Limitations of, 712.

—— Starting of, 712.

Gas-fired boilers, 658.

Gas-fired erueible furnaces, 258-260.

Gas-fired reheating furnaces, 537.

Gas in fluid steel, 884, 887, 888,

Gas, Natural 139, 691,

Gas, Producer, Analyses of, 134,

—— Changes in composition of, on passing
througl regenerators, 146,

—— Heating value of, 114,

—— Specifie heat of, 132.

—— Sulphur in, 174,

—— Testing of, before use, 158.

Gas producers, 112-129,

——- Automatic feed for, 129, 130,

—— Charging of, 129,

——= Efficiency of, 130-136.

——-—— (laleulation of, 133.

———— Jenkin's formula for, 131.

—— Fuel for, 128.

—— Irregularities of working in, 136.

—— Mechanical feed for, 120.

—~— Position of, relative to furnace, 156,
157.

~—— Reactions in, 113, 114,

—— Theory of, 112.

—— Types of, 115.

—— —— Dawson, 121.

—- ——- Duff, 121,

—— —— Hughes, 126, 127.

—~—— Kerpely, 127, 128.

——- —— Mechanical, 124-128.

—— —— Mond, 121-124,

—— - Rehmann, 128.

— Siemens, 115, 116, 117.

—— —— Talbot, 124, 125, 126,

—— —— Wilson, 117-120.

—— Use of lime in, 175.

—— Use of steam in, 134, 135.

—— Variations in temperature, 136.

—— Water, 138.

Gas pump, Humphrey, 713.

Gas sampler, Stead’s, 137.

Gas strip, 634, 796.

Gas, Water, 137-139.

Gases, Analysis of, from converter, 81.

—— Calorific power of, 131.

——- Carbon in, 131. -

—— Ocelusion of, by iron and steel, 382-
386,

—— Use of, in cage-hardening, 250.

Gauge for sheets, 792, T93.

— for wire, 794, 917.

— “B.G.,"” 793.

— “B. &8, 91T.

— “B.W.G.,” 793, 794, 917.

— “B.W.G.," 917,

Gautier on forging presses, 880, 881.

Gearing, 666, 667, 746.

Geilenkirchen, on removal of Sulphur in
Héroult furnace, 279.

Gems for wire-drawing, 915.

Georgsmarienhutte open hearth plant, 212.

German specifieations, 506-515.

Giesen, on Molyhdenum steel, 403.

Giffre electric furnace, 277.

Gin electric furnace, 276.

Girders, 610, 612, 613, 635, 756, 822.

Girod electric furnace, 271, 272.

Gjers, Soaking pit, 529, 548,

Glazed bars, 244.

Gledhill, suggests forging press, 854.

Glover, on tests for axles, 332.

—— —— springs, 337.

“ Goliath " crane, 824.

“ Goose-neeks,” 784.

Goransson, on blast pressure in converter,

9

Gorman reheating furnace, 541.

Goutal, on constitution of pig-iron, 107.

Governing gas engines, 710.

Grades of cement bars, 244.

Grain, Influence of work on size of, 434,

—— Micro-examination for size of, 460.

Grain rolls, 573.

Graphite for crucibles, 252.

Graphitic Carbon, 342.

“ Gravity-discharge ™’ furnace, 547.

Gray, on Calcium in Ferro-gilicon, 377.

Gray’s mill, 634.

Grayson, on case-hardening, 249.

Green sand moulds, 235.

Green’s economiser, 660, 661.

Greenwood, W. H., on fluid compression,

885, 889.
Greenwood & Batley, Forging press by,
872.

Gripper for ingots, 564, 565, 568.

Gronwal electric furnace, 273-276.

Guards, 577, 591, 592, 593, 610, 625.

—— Hanging, 625.

Guide mill, 593, 594, 728, 729, 760.

Guides, 591, 592, 593, 594.

—— Breakage of, 828.

—— Twisted, 802, 803, 808, 810, 816, 818.

Guillaume, on nickel steel, 409.

Guillet, on constitution of special steels,
366a, 396, 399, 400, 403, 407, 411,
416.

—— on Tantalum steel, 411.

—— on tin in steel, 378.

Gun barrels, 902, 933.

Guthrie, on Cryohydrates, 354.

—— on euteetic alloy, 356.

H

Hadfield, on Aluminium steel, 394,

—— (Chrome steel, 397.

—— (lobalt steel, 398.

—— fuel consumption in crucible melting,
260,

—— heat treatment, 289.
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Hadfield, on influence of Silicon on steel,
365b.
—— Manganese steel, 400, 401, 402.
—— Nickel steel, 404, 405.
—— production of sound ingots, 387-390.
—— Tungsten steel, 417-420.
Hall J. F., on Nickel steel, 405.
Hall reversing valve, 153.
Hall & Searf’s patent seraper, 795.
Hallside Steel Works, Turbines at, 685.
Hamilton’s Steel and Iron Company, 752.
Hamilton Steel Works, Casting ingot af,
Sl
Hammer, Steam, Advantages of, 835, 854,
— and eogging mill compared, 742, 744,
T45.
—— and lathe compared, 847.
—— and press compared, 843, 853, 854,
- 880, 881,
—— and rolling mill compared, 600, 745,
834, 854,
— Anvil block for, 837, 843, 880.
— Bitts for, 837, 846.
—— Blow struck by, 843.
—— Breakages of, 743, 847.
—— Cogging by, T42, 744, T45.
—— (Jost of, 847.
— Cranes for, 843.
—— Double-acting, 742, 842,
— Effect of blow by, 742, 840, 841, 843,
853, 864.
—— for tire ingots, 745, 769.
——— Forging by, 745, 835, 845, 853.
— Foundations for, 880.
—— Furnaces for, 844, 845.
—— Handling the ingot at the, 843, 844.
— Heavy and light compared, 745, 841,
— Objections to, 744, 745, 847, 853.
—— Output of, 744, 745, 835, 846, 881,
— Pallets for, 837, 846.
— Porter bar for, 843, 844
— Power of, 742, 745, 841, 842, 843,
847.
— Single- and double-acting compared,
842,
— Size of, 742, 744, 836, 841, 847, 855.
—— Special tools for, 769, 835.
— Stamping under, 843, 846,
—— Tilting, 836.
— Tup for, 743, 836.
— Vibrations caused by, 843, 854, 879.
Hand levers, 636.
Handling material at the hammer, 843.
—— at the press, 877, 878.
— at the reheating furnace, 562-572, 844.
— at the rollg, 607, 608, 636, 779, 820.
—— in the stock yard, 822-825.
Handling plates, 780.
Hands, J., & Sons, Wire bench by, 911.
Haniel and Lueg’s press, 369-872,
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