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ACHARD, 63,

Aich’s metal, 147, I
Ajax bronze, 201, ‘

Alfenide, 172,
Allotropic change in metals, 87,
Alloy charts, 75,
Alloys, colour of, 20,
definition of, 2,
ductility of, 24.
early history of, 1,
electrical conductxwty of, 26.
hardness of, 24.
heat of formatmn of, 40,
magnetic, 61.
malleability of, 24,
methods of preparation of, 8.

Aluminium bronze, manufacture of,
by Cowle’s process, 4.
mechanical properties of, 164,
melting of, 168,
| season cracking in, 164,
copper alloys, 207,
magnesium alloys, 205.
manganese alloys, 211,
nickel alloys, 211.
zine alloys, 203.
‘ Amalga.ms, 259,
| Anderson, Sir William, 141.
\ Andtews, 42.
| Annealing, influence of, 14.
Antifrietion alloys, 188,
casting of, 192.

microscopical examination of, 42. | classification of, 189.

origin of the word, 1.
pouring and casting of, 9.
influence of temperature on, 11,

Antimony, influence of, on brass, 145,

lead alloys, 184,
tin alloys, 185,

preparation of, by complesswn 3. ; Argentan, 172.

by dlifuslou,
by electro-deposition, 4.
by melting, 6
by simultaneous reduction of |
metals, 4.
by sublimation, 3.
properties of, 19, ‘
specific heat of, 23. ‘
ternary, constitution of, 78. \
thermal conduetivity of, 25.
thermo-electric power of 40,
Alpha iron, 228,
Alumina, use of, in polishing, 44. |
Aluminium hrass, 170.
bronze, 161.
constitution of, 162,
containing other constituents, ‘
170.
corrosion of; by sea water, 97,
effect of aune.ilmg on, 88,
influence of heat treatment on, ‘
166.

Argeroide, 172,
Armour plates, 249.

| Arsenic bronze, 201.

influence of, on brass, 145,
| Ashberry metal 187.

Atomic volume, relation of, to com-

pI‘BS.‘:lbl ity, 13.
Austenite, 233,

| BAKER, 40.

and Lang, 16,
Barnett, 206,
Bamke 192,
beanngs cause of heating in, 193,
Behrens, 42, 136, 235,
and Baua_ke 192
Bell metal, 121.
Bengough and Hudson, 141,
| Beta iron, 228.
Binary alloys classification of, 68,
Bismuth amalgam, 260.
influence of, on brass, 148,
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Boudouard, 205.
Boyle, 63.
Brass, 125.
calamine method of manufacture,
4, 138.
cast, 139.
casting of, 139.
early history of, 126.
‘“high,” for cold rolling, 141,
annealing of, 142,
burning of, 142.
effect of impurities on, 143,
casting of, 141.
mechanical treatment of, 141.
influence of antimony on, 146,
of arsenic on, 146.
of bismuth on, 146.
of casting temperature, 11.
of iron on, 147.
of lead on, 144.
of tin on, 145,

“low ” for hot rolling (see Muntz |

metal), 140,
manufacture of, 139,
naval, 145.

Brasses, ecclesiastical, 125,
Brinell test of hardness, 25.
Britannia metal, 187.
standard silver, 217.
Bronze, 105.
ancient, 105,
coinage, 123.
influence of casting temperature on,
i1,
of heat treatment on, 118.
of impurities on, 120.
plastie, 197,

Capmium amalgam, 260,
use of, as a deoxidiser, 221,
Calamine method of making brass,
4, 138,
Calibration of pyrometers, 58,
Calvert-and Johnson, 19, 25.
Camelia metal, 202.
Carat, definition of, 223,
Carbon bronze, 201,
Carnot and Goutal, 235.
Carpenter and Edwards, 162, 209.
and Keeling, 230, 231.
Cast iron, 250,
Casting of alloys, influence of tem-
perature on, 9,
Casting on glass, 44.
mica, 44.
Cementation, 18,
Cementite, 229,
Chabal, 188,

Charpy, 42, 79, 136, 138, 142, 143,
189, 190, 194, 195.
Chemical treatment, influence of, 16.

Chernoff, 84,

Chromium steel, 243.
influence of heat treatment on,

245,

Clamer, 199.

Clasgsification of binary alloys, 68.

Coinage, bronze, 123.

Colour of alloys, 20.

Complete freezing-point curves, 68.
curve of copper-tin alloys, 71.

Compounds, metallic, 67.

Compressibility of metals, 13.

Compression, preparation of alloys
¥ 3

Constantan, 173,

Constituents of alloys, isolation of,
by chemical means, 41.
by mechanical means, 61.
Cooling curves, differential, 60.
types of, 58.
influence of rate of, 11,
Cooper’s gold, 261.
Copper amalgam, 259.
| -magnesium alloys, 180.
-manganese alloys, 178,
-nickel alloys, 172.
strength of, at varying tempera-
tures, 87,
-tin alloys, 71.
1 properties of, 73, 108.
| -zinc alloys, constitution of, 136.
heat of formation of, 41.
properties of, 127,
| Corrosion of allt))s, 94,
causes of, 94.
influence of impurities on, 95.
types of, 94.
of copper alloys by acids, 100,
by mine water, 99,
by sea water, 96,
of steel and iren alloys, 104.
! ('nwle‘s process, manufacture of
aluminium bronze by, 4
Lmd\mg, season, of aluminium
bronze, 164.
of brass, 142,
| Crotorite, 92.
| Cupro-magnesium, 180.
-manganese, 178,
-nickel, 172.
-silicon, 178.

| DAMAR bronze, 201,
D’Arcet, 36.
Debray, 162.
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Decay of metals and alloys, 98,
Definition of alloy, 2.
De Fontenay, 151,
Delta metal, 147,
corrosion of, 99.
Demarcay, 63.
Density of alloys, 19.
Dental alloy, 221,
Deoxidisers used in melting alloys, 8.
Derivation of word alloy, 1.
De Ruolz, 151.
Dewar, 86,
and Fleming, 28.
Differential cooling curves, 60.
Diffusion of molten metals, 32.
of solid metals, 34,
preparation of alloys by, 4.
Ductility of alloys, 24.
Dundas, 241.
Durana metal, 148.
Durand, 205.

EcCLESIASTICAL brasses, 125.
Edwards, 162, 209.

Electrical conductivity of alloys, 26, |

262.

Electrodeposition, preparation of |

alloys by, 4.
Electromotive force of solution, 41.
Electrum, 172.

Erhards, 226.
Etehing of miero sections, 45.
reagents, 45.
for steel, 233.
Euteetic, definition of, 53.
Eutectics, structure of, 67,
Ewing and Rosenhain, 44,

FaHLuM brilliants, 183.
Faraday and Stodart, 34.
Fenton alloy, 201, 202.
Ferrite, 229,
Ferro-aluminium silicide, 255.
Ferro-boron, 255,
-calcinm silicide, 256,
-chrome, 254,
-manganese, 253.
-molybdenum, 255.
-phosphorus, 255.
-silicon, 254,
-titanium, 255.
-tungsten, 255.
-uranium, 255.
-vanadium, 255,
Fire-box stays, alloys used for, 88,
aluminium bronze, 90,
brass, 91.
bronze, 89.
cupro-manganese, 91,

Fire-box stays, cupro-nickel, 91.

phosphor bronze, 90.
Fusibility, surface of, 79.
Fusible alloys, 260,

| GaLT, 40,
| Gamma iron, 228,

Gautier, 68, 162, 172, 226,
Gerardin, 81,

German silver, 172,

composition of, 174.

constitution of, 174.

containing aluminium, 177,
magnesium, 177,

influence of impurities on, 175.

manufacture of, 176.

solder, 177.

| Gibb’s phage rule, 80.
| Gladstone, 40.

Gold amalgam, 260.

coinage, history of, 223,

standards, 224.

-copper alloys, 222,

-silver alloys, 225.
Goldschmidt process, 5.
Goodman, Professor, 185.
Graney bronze, 201.

Graphite, condition of, in cast iron,
251,
metal, 200.
Guillaume, 237.
Guillet, 118, 156, 162, 239, 250.
Gun-metal, 117.
Guthrie, 34, 35, 53.

HaprIELD, 86, 241.
Hadfield’s manganese steel, 243,
Hardness of alloys, 24.
Harrington bronze, 202.
Heat of combination of metals, 40.
of copper-zine alloys, 41.
of formation of metallic oxides, 6.
tinting, 45.
Heated bearings, 193.
Heine, 261,
Hercules metal, 170,
Herschkowitsch, 117.
Heustler, 62.
Heycock and Neville, 21, 37, 64, 71,
208, 213.
High brasses, 141.
casting of, 141.
mechanical treatment of, 141.
Hiorns, 175.

| Hogg, 62.

Hopkins, 188,
Hopkinson, 237,
Howe, 42, 104.

INDEX.

Hoyles’ metal, 200.

Hudsen, 141.

Hydrochloric acid, corrosion of alloys
by, 101.

Hydrogen,influence of, on steel during
pickling, 17.

Hyper-eutectic steels, 230,

Hypo-euntectic steels, 230.

Hysteresis, 61.

IoEwsKI, 234,
Illuminators, 48.
Immadium, 161,
Influence of temperature on alloys,
86.
Invar, 239.
Iron alloys, 227.
-carbon alloys, 227,
influence of, on brass, 147.
Isolation of constituents of alloys, 41,

Jacory metal, 200.
Japanese art-metal work, 21.
alloys used in, 21.

Jars, 217,
Johnson and Matthey, 262.
Juptner, Baron, 233.

KarmarscH metal, 200,
Kelvin, 40,

Kourbatoff, 234.
Kiinzel, Dr, 151.

Laronb alloy, 201,

Lang, effect of pickling on steel, 16.

Lattens, 125.

Laurie, 41, 116.

Lead-antimony alloys, 184,
influence of, on brass, 144,
-tin alloys, 182.

Le Blant, 90.

136, 162, 263.

Levelling devices, 47.

of micro-sections, 46.
Levol, 36, 213,
Liquation, 35.

of standard silver, 217.
Liquidus curve, 71.
Lodge, 32, 117.
Low brasses, 140,

MacH, Dr, 205.

Magnalium, 205.

Magnetic properties of alloys, 61.
Magnolia metal, 200.
Maillechort, 172,

Maillet, 172,

Malleability of alloys, 24.
Mallet, 19.
Manganese bronze, 157.
cast, 160.
corrosion by sea water, 98.
in steel, 235.
steels, 242,
Manganin, 262.
Margraff alloy, 201.
Martens, 42.

| Martensite, 220.

Matthey, 87, 218.
Matthiessen, 19, 26, 63, 227, 262,
263.
Mechanical treatment, influence of,
13,
Melloid, 154.
Mercklein, 36,
Merget, 63.
Metal holders, 47.
Metallic compounds, 67.
oxides, heat of formation of, 6.
Metals, allotropic change in, 87.
electromotive force of solution of,
41.
heat of combination of, 40,
Mica, casting on, 44.
Micrometer microscope, 52.
Microscopes, 49.
horizontal, 52.
stereoscopic, 92
vertical, 52.
Microscopical examination of alloys,
42.
Micro sections, etching of, 45.
heat tinting, 45.
levelling of, 46.
mounting of, 46.
polishing of, 42.
systematic examination of, 45.

| Minofor, 187.
Le Chatelier, 14, 28, 42, 46, 62, 87, |

Mirror illuminator, 48.
Mizu-nagashi, 28,
Mohr, 40.

Mokumé, 23.
Molybdenum steel, 246,
Moulds, 12.

* Muntz metal, composition of, 140.

constitution of, 140.
influence of heat treatment on,
141.
manufacture of, 139.
rolling of, 140.
Mushet steel, 246,
Musschenbroek, 63.

Navar brass, 105,
Neu-silver, 172,
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Nevada silver, 172.

Nickelin, 262.

Nickel silver, 172.
steel, 237,

influence of heat treatment on, |

241,
Non-expansible alloys, 239,
Nozo, 188.

OsacH, 381,

Osborne Reynolds, 188,

Osmond, 37, 42, 62, 298, 234, 237.

Oxidation, prevention of, in manu-
facture of alloys, 8.

Oxides, metallic, heat of formation of,

6.
solubility of, in metals, 8.

PacErone, 172.

Palladium amalgam, 260,

Parkes, 158,

Parkinson, 205,

Parsons, 158,

Partinium, 211,

Pearlite, 229.

Percy, 145, 162.

Pewter, 183,

Phase-rule, 80,

Phosphor-bronze, 153.

cast, 154,
containing lead, 156,
corrosion by sea water, 98,
malleable, 153.

-copper, constitution of, 177.
manufacture of, 151.

-tin, 162,

Phosphorus as a deoxidiser, 152.
condition of, in cast iron, 252,
in steel, 235.

Photo-micrography, 49,

Pickling, 16.
alteration in composition caused

by, 17.
influence of hydrogen evolved
during, 17,

Plastic bronze, 197.

Platinite, 239,

Platinoid, 176, 262,

Platinum-iridium, 261.
-thodium, 262,

-silver alloys, 261

Polishing in relief, 45.
methods of, 42,
powders, preparation of, 43.

Potosi silver, 172,

Pouring and casting of alloys, 9,

Preparation of alloys, 3.

by melting, 6.

| Preservation of polished surfaces, 46.
| Prism illuminator, 48,
| Properties of alloys, 19,
Pyrometers, calibration of, 58.
resistance, 54.
Roberts-Austen recording, 56.
thermo-electric, 54.

| QUATERNARY steels, 248,
| Queen’s metal, 187,
Quenching, 15.

RARE metal alloys, 261,
Rate of cooling, influence of, 11.
Rayleigh, 30,
Reagents for etching polished
| faces, 45.
| Réaumur, 63,
Recalescence point, 228,
Recording pyrometer, 56.
Regnault, 23,
| Relation between constituents and
| properties, 77.
Relief polishing, 45.
Rennie, 189,
Resistance pyrometer, 54,
Rheotan, 262,
‘ Rhodin, 101,
| Richards, 205,
| Riche, 19.
‘ Ridsdale, 251.
| Roberts-Austen, 1, 20, 21, 31, 32,
\ 34, 35, 36, 37, 89, 42, 64,
| 136, 2183, 216, 217, 222, 223,
926, 227,
! Roozeboom, 71, 230,
| Rose, 220, 222, 226.
Rosenhain, 44, 231,
| Rouge, use of, for polishing, 43.

| SALGE metal, 202,
| Salomon, 188.

Sandberg, 247.
| Sauveur, 230,
| Schertel, 226.

Sea-water, corrosion of alloys by, 96.
| Season cracking in aluminium-bronze,
! 164.
| in brass, 142,

Shaku-do, 21.

Shepherd, 186, 187, 208,

Shibu-ichi, 21,

Silicon, condition of, in east iron, 251,

in steel, 285.
influence of, on copper, 178,
spiegel, 253.
steel, 247,

INDEX,

Silver amalgam, 260.
-cadmium alloys, 220.
coinage standards, 214.
-copper alloys, 213.
German, 172,
Silverite, 172.
Silveroid, 172.
Silver plate standards, 214,
Silver-platinum alloys, 221.
solders, 219.
-tin alloys, 222.
Simultaneous reduction of metals,
preparation of alloys by, 4.
Slag in steel, 235.
Solder for German silver, 177.
Solders, 182.
Solid solutions, 65.
non-homogeneous, 66,
structure of, 66.
Solidus curve, 71.
Solubility of oxides in metal, 8.
Sorbite, 233,
Sorby, 42.
Sorby-Beck illuminator, 48.
Speeial steels, 236.
Specific heat of alloys, 23.
Speculum metal, 124.
Sperry, 145, 146.
Spontaneous annealing of metals
after mechanical treatment,
14,
Spiegeleisen, 253.
Spring, 3, 84, 64.
Standard gold, 223.
melting of, 225.
silver, melting of, 218,
liquation of, 217.
trial plates, 217.
Standards for silver coinage, 214.
Statuary bronze, 122.
Stead, 42, 45, 252.
Sterling silver, 215. :
manufacture of, in America, 219,
Sterro-metal, 147,
Stirling, 158.
Stodart, 84.
Stow, 215. -
Strength of copper at varying tem-
peratures, 87,
Sublimation, preparation of alloys by,
3

Surface of fusibility, 79.

Surfusion, 58,
Sulphur in steel, 235.
condition of, in cast iron, 251.
Sulphuric acid, corrosion of alloys
by, 100.
Systematic examination of micro-
sections, 45,

TANDEM metal, 200,
Temperature, influence of, on alloys,
86.
Tempering, 15.
Terms used in metallography, 82.
Ternary alloys, constitution of, 78.
Thermal conductivity of alloys, 25.
treatment, influence of, 14.
influence of, on steel, 16.
Thermit reduction, manufacture of
alloys by, 5.
Thermo-electric power of alloys, 40,
pyrometer, 54.

| Thurston, 188.
| Tin amalgam, 259,

Tin-antimony alloys, 185.
influence of, on brass, 145.
-lead alloys, 182.

Tobin brongze, 202.

Tool steels, 249,
Triple alloys, 78.
Troostite, 232.
Tungsten steels, 245,
Type metal, 184,

| Types of cooling curves, 58,

VANADIUM steels, 247,

| Van't Hoff, 66.

Virginia silver, 172.

WEeBg, 89.

| Wedding, 42.

Weiss-Kupfer, 172,
White copper, 172.
Willows, 81,

| Wiohler, 205.

[ Yarrow, Messrs, & Co,, 207.

Zg1ss, Carl, 204,
Zenghelis, 120.
Zinc-aluminium alloys, 203,

| Zisium, 204,
| Ziskon, 204,
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Nevada silvel
Nickelin, 269
Nickel silver,
steel, 237. |
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241)
Non-expansil
Nozo, 188. |

|

OzacH, 81. |
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