476 HIGH TEMPERATURES

Kurlbaum and Schulze. — Pyrometric examination of Nernst lamps. Verh. D.
Phys. Ges. (5), 24, p. 425; 1903

D. Berthelot. —On a new optical method, etc. Ann, Chim. et Phys. (7), 26,
P 58; 1902.

Lummer. — Photometric pyrometer. Verh. D, Phys. Ges., p. 131; 1901,

Féry. — Temperature of the arc. C. R., 134, p. 1201; 1902. — Absorption Pyrom-
eter. JL de Phys. (4), 3, p. 32; 1g04.

Le Chaielier Pyrometer.— On the measurement of high temperatures. C. R.,
114, pp. 214-216; 1802. Jl. de Phys. (3), 1, pp. 185-205; 18¢2. Industrie
électrique, April, 1892. — On the temperature of the sun. C. R., 114, pp.
737-730; 1892. —On the temperatures of industrial furnaces. C. R., 114,
pp. 470-473; 18¢92. Introduction to Metallurgy (Roberfs-Ausien), 1903, —
Discussion of Le Chatelier’s method: (Violle) C. R., 114, p. 734; 18092. JL
de. Phys. (3), 1, p. 208; 1892. (Becquerel) C. R., 114, pp. 225 and 3g0; 18g2.
(Le Chatelier) C. R., 114, p. 340; 1802. (Crova) C. R., 114, p. o41; 1802.
Kayser’s Spectroscopy, 1902.

Crova’s Pyrometer. — Spectrometric study of certain luminous sources. C. R.,
87, pp. 322-325; 1878. — On the spectrometric measurement of high tem-
peratures. . C. R., 87, pp. 970-981; 1878 — Study of the energy of radiations
emitted by calorific and luminous sources. Jour. de Phys., 7, pp. 357-363,
1878. — Spectrometric measurement of high temperatures. Jour. de Phys.;
9, pp. 196-198; 1879. C. R, 90, pp. 252-254; 1880. Ann. Chim. et Phys.
(5), 19, pp. 472-550; 1880, — Photometric comparison of luminous sources
of different lines. C.R., 98, pp. 512-513; 1881. — Solar photometry. C.R;,
95, pp. 1271-1273; 1882.

End of Spectrum Method. — A. Crova. Study of the energy of radiations emitted
by calorific and luminous sources. Jour. de Phys., T, pp. 357-363; 1878. —
W. Hempel. On the measurement of high temperatures by means of a spectral
apparatus. Zs. f. Angewandte Chem., 14, pp. 237-242; 1901

Wanner Pyrometer.— A. Konig. A new spectral photometer. Wied. Ann., 53,
p. 785; 1894. — Description of Wanner instrument. Iron Age, Feb. 18,
D- 24; 1904. Phys. Zs., 3, pp. 112-114; 1902. Stahl und Eisen, 22, pp. 207~
211; 1go2. Zs. Vereines Deut. Ing., 48, pp. 160, 161; 1904. — Wanner. Pho-
tometric measurement of the radiation of black bodies. Ann. der Phys.,
B, pp. 141-155; 1900. — Mariens and Grinbawm. Improved form of Kionig
spectrophotometer. Ann. der Phys., B, p. 954; 1003. — Hase. Measurements
with Wanner pyrometer. Zs. Anorg. Chem., 16, p. 715; 1902. — Nernst and
Wartenberg. Verh. Phys. Ges., 8, p. 146; 1906.— Low-temperature pyrometer.
JL Gasbel., 60, p. 1005; 1907.

Holborn and K urlbaum Pyrometer —Sitzber. Berlin Akad., June13, pp. 712-719; 1901.
Ann. der Phys., 10, p. 225; 1902. See also laws of radiation; melting points.

Morse Thermogage. — American Machinist, 1903.

Henning. — Spectral pyrometer. Zs. Instr’kunde, 80, p. 61; 1910.

Waidner and Burgess.— Arc Temperature. Phys. Rev., 19, p. 241; 1904. Bull.
Bureau Standards, 1, p. 1og; 19os. — Optical Pyrometry. Phys. Rev., 19,
p. 422; 1904. Bull. Bureau Standards, 1, p. 18g; 1905. — Radiation from Pt
and Pd, Bull, Bureau Standards, 3, p. 163; 1907,

BIBLIOGRAPHY 477

Holborn. — Engineering (Lond.), 84, p. 345; 1907. Brit. Assoc. Rpt., p. 440; 1907.

Nernst. — Photometric. Phys. Zs., T, p. 380; 1906.

Holborn and Valeniiner. — Optical 95, Gas to 1600° C. Ann. der Phys. (4), 22,
p. 1; 1007

Féry. — Vacuum-tube Temperatures. Soc. Franc. Phys, p. 30s; 1907. JI. de
Phys,, 6, p. 979; 1907.

Kurlbaum and Schulze. — Ibid, Berichte D. Phys. Ges., 1g06.

Pirani. — Phys. Ges. Verh., 12, pp. 301, 1054; 1910. 13, p. 19; 1911

C. E. Mendenhall. — Phys. Rev., 83, p. 74; 1011

H. W. Gillett. — J1. Phys. Chem,, 16, p. 213; 1011.

Thuermel. — Ann. de Phys., 33, p. 1139; 1910.

Wartenberg. — Metal temperatures. Verh. D. Phys. Ges., 12, p. 121; 1010.

EXPANSION AND CONTRACTION PYROMETERS.

Wedgwood. — Phil. Trans., 72, p. 305; 1782. T4, p. 358; 1784.

Weinhold. — Pogg. Ann., 149, p. 186; 1873.

Bolz. — Die Pyrometer, Berlin, 1888.

Guyton and Morveaw. — Ann. Chim. et Phys., 1st Series, 46, p. 276; 1803. T3,
p- 254; 1810. T4, pp. 18, 120; 1810, 90, pp. 113, 225; 1814.

The Meldometer. — J. Joly. Proc. Roy. Irish Academy (3), 2, p. 38; 1891. — Ram~
say and Eumorfopoulos. Phil. Mag., 41, p. 360; 1896.

High-range Mercury Thermometers.— Weber. Ber. Berlin Akad,, Dec, 1903
Wiebe, ibid., July, 1884, Nov., 1885; Zs. Instr’kunde, 6, p. 167; 1886. 8,
p. 373; 1888. 10, p. 207; 18g0. Schoit, ibid., 11, p. 330; 1891. — Hovestad!.
Jenaer Glas (trans. by J. D. and A. Everett). — Marchis. Modifications per-
manentes du verre, etc. — Dickinson. Bull. Bureau of Standards, 2, p. 18¢;
1906. — Guillaume. Treatise on Thermometry of Precision. (Gauthier Villars,
1880.) — Fischer and Bobertag. Glass Therms. for High Temps. Zs. f. Elek.
Ch., 14, p. 375; 1908. — Bureaun of Standards. Circ., 8, 2nd Ed., 1911

Quartz Thermometers.— Dufour. C. R., 188, p. 775; 1900. — Sighert. Zs. Elek-
troch. (Halle), 10, p. 26.

FUSIBLE-CONE PYROSCOPE.

Lauth and Vogl.— Pyrometric measurements. Bull. Soc. Chim., 48, p. 786;
1886.

Seger. — Tonindustrie Zeitung, p. 121; 1885. Pp. 135, 220; 1886.

Tonindustrie Zs., No. 49, 1803; No. 52, 1895; No. 119, 1908.

Stahl u. Eisen, p. 440; 1909, P. 1505; 1910

A. Beranger.— Matériaux et Produits Réfractaires (Paris, 1910). (Very complete
account.) Zs. Angew. Chem., p. 40; 1905. Sprechsaal, pp. 118, 156, 391, 483;
1907. P. 1284; 1906. P. 561; 1908.

Rothe. — Tonindustrie Zs., 80; p. 1473; too6. 81, p. 1365; 1907

Hoffmann. — Tonindustrie Zs., 33, p. 1577; 1900.

Cramer and Hechf. — Tonindustrie Zs., No. 18, 1806.

Seger's Schriften,




478 HIGH TEMPERATURES

Simonis. — Tonindustrie Zs., 31, p. 146; 1007. 8%, p. 1764; 1g08.
H. 0. Hofmann. — Trans. Am. Inst. Mining Eng., 24, p. 42. Thitigkeit P. T.
Reichsanstalt for 1909, 19710

PYROMETERS BASED ON FLOW OF FLUIDS.

A. Job. — Viscosity pyrometer. C. R., 134, p. 39; 1902.

Ubhling and Steinbert. — Stahl u. Eisen, 18gg.

Carnelly and Burton.— Water circulation. Jl. Chem. Soc. (Lond.), 45, p. 237;
1884. Also described in Sir Roberts-Austen’s Metallurgy, 1g02.

Barus. — Bull. 54, Geolog. Survey, 1880.

E. A. Uehling. — Proc. Cleveland Inst. Engrs., Jan., 1gc0. Electroch. and Met.
Ind., 3, p. 160; 1905.

RECORDING PYROMETERS.

Le¢ Chatelier. — Study of clays. C. R., 104, p. 144; 1887. — Quenching of Steels.
Rev. de Métallurgie, 1, p. 134; 1904

Roberls-Austen. — First Report to the Alloys Research Committee. Proc. Inst.
Mech. Engrs., p. 543; 1801. Nature, 4B, 1892; B. A. Report, 18¢1; Jour. of
Soc. of Chem, Industry, 46, p. 1; 18¢6. Proc. Inst. Mech. Eng., p. 260; 180s.
Pp. 67, 243; 1897. Proc, Roy. Soc., 49, p. 347; 1801. Fifth Report Alloys
Research Committee, 180g. Proc. Inst. Mech: Eng., p- 35; 1800. Metal-
lographist, 2, p. 186; 1890.

G. Charpy. — Study of the hardening of steel. Bull. de la Soc. d’encouragement
(4), 10, p. 666; 1895.

Callendar. — Platinum recording pyrometer. Engineering, May 26, p. 675, 18009.
Phil. Mag., 19, p. 538; 1910.

Stansfield. — Phil. Mag, (5), 46, p. 59; 18¢8. Phys. Soc. London (2), 16, p. 103;
1808.

Bristol. — Air pyrometer. Eng. News, Dec. 13, 1g00.

Saladin. — Iron and Steel Metall. and Metallog., 7, p. 237; 1904.

Queen and Co. — Electroch. and Met. Ind., 3, p. 162; 1g05.

Siemens and Halske. — Zs. Instrumentenk., 24, p. 350; 1904. 25, p. 273; 1905.

Einthoven. — Arch. Neerland, 10, p. 414. Proc. Acad. Sci. Amsterdam (z), 6,
P. 707; 1904.

Benedicks. — Iron and Steel Inst., IT, p. 153; 1908.

Le Chatelier. — Rev. de Métallurgie, 1, p. 134; 1904.

Wologdine. — Rey. d. Métallurgie, 4, p. 552; 1907

Kurnakow. — Zs. Anorg. Ch., 42, p. 184; 1004.

Schmidt. — Chem. Eng,, 6, p. 80; 1907.

Harkhort. — Metallurgie, 4, p. 630; 1907.

Bristol. — Trans. Am. Inst. Mech. Engrs., 22, No. 874, p. 143.

Dejean. — Rev. de Métallurgie, 2, p. yo1; 1g05. 3, p. 149; 1906,

Burgess. — Methods of Obtaining Cooling Curves. Bull, Bureau Standards, 5, p.
199; 1008.

Bruger. — Phys. Zs,, p. 775; 1906,

BIBLIOGRAPHY

Brown. — Electroch. and Met. Ind., T, p. 320; 1900
Northrup. — Proc. Am. Electroch. Soc:, May, 1g0g.
Rengade. — Bull. Soc. Chim., T, p. 934; 1900
Hayes. — Proc, Am, Acad., 47, p. 3; 1011

VARIOUS PYROMETRIC METHODS.

Quincke. — Acoustic Thermometer. Ann. d. Phys., 63, p. 66; 1807

Krupp's Hot-blast Pyrometer.— Von Bergen. JI. Tron and Steel Inst., 1; p. 207;
1886.

4. H. Sexton. — Fuel and Refractory Materials. Chapter on Pyrometry; several
industrial forms described.

T. Hurier. — Industrial Air Pyrometer. JL Soc. Chem. Ind., p. 634; 1886.

Wiborgh's Pyrometer. — J1. Iron and Steel Institute, 2, p. 110; 1880.

Fournier's Vapor Pressure Thermometers. — Engineering (Lond,) 89, p: 447;
1010.

MELTING POINTS.

METALS.

Prinsep. — Ann. Chim. et Phys. (2), 41, p. 247; 182¢.

Lauth. — Bull. Soc, Chim., Paris, 46, p. 786; 1886.

E. Becquerel. — Ann. Chim. et Phys. (3), 68, p. 407; 1863

Violle. — C. R., 8B, p. 543; 1877. 87, p. 081; 1878. 89, p. 702; 1870,

Holborn and Wien.— Wied. Ann., 47, p. 107; 1892. 56, p. 360; 1805. Also Zs.
fiir Instr’k., p. 257; 1802.
Holborn and Day. — Ann. d. Phys. (1), 4, p. g9; 190r. Am. Jour. Sei., 11, p. 145;
rgor. Wied. Ann., 68, p. 817; 1899. Am. Jour. Sci. (1), 8, p. 165; 1800.
Lhrhardt and Schertel. — Jahrb. fiir das Berg- und Hiittenw. im K. Sachsen, p. 154;
1870.

Callendar. — Phil. Mag. (5), 47, p. 191; 1890. 48, p. 510.

Curie. — Ann. de Chim. et de Phys. (5), B, 1803.

Barus. — Bull. b4, U. S. Geological Survey, 1889. Behandlung u, Messung hoher
Temp. Leipzig, 1892. Am. Jour. Sdi. (3), 48, p. 332; 1804.

Berthelot. — C, R., 126, Feb., 1808.

Le Chatelier. — C. R., 114, p. 470; 1892,

Moldenke. — Zs. fiir Instr'k., 19, p. 153; 1898. (Iron and steel.)

Cusack. — Proc. Roy. Irish Acad. (3), 4, p- 399; 1809

Landoit and Birnstein. — Phys. Chem. Tabellen, Berlin.

Carnelly. — Melting and Boiling Point Tables, London, 1885,

Smithsonian Physical Tables, sthed., toto.

Holman, Lawrence, and Barr. — Phil. Mag. (5), 42, p. 37; 18¢6. Proc. Am. Acad.,
31, p. 218

Heycock and Neville. — Phil. Trans., 189, p. 25. Jour. Chem. Soc., 71, p. 3355
1897. Nature, 55, p. 502; 1897. Chem. News, T8, p. 160; 18¢7.

Hereus. — Manganese.  Zs. Elecktroch., 8, p. 185; 1902

Nernst. — Zs. Elektrotech., 1903




480 HIGH TEMPERATURES

Rasch. — Ann. d. Phys., 1904.

D. Berthelot. — Ann. Chim. et Phys., 1902. — Gold. C. R., 138, P I153; 1004.

Richards. — Application of phase rule to Cu, Ag, Au. Am, JI. Sci. (4), 18, p. 377
1902.

Jaquerod and Perrol. — Gold. C. R., 138, p. 1032; 1904.

Pirani and Meyer. — Ta. Verh. D. Phys. Ges., 13, p. 540; 1011

Féry and Chenevean.— Pt. C. R., 148, p. 4o01; 190g.

Carpenter.— Iron. ~Iron and Steel Inst. IT1., p. 290; 1g08.

Lewis.— Cr.  Chem. News, 86, p. 13; 1902.

Holborn and Henning. — Sn, Cd, Zn. Ann, d. Phys., 36, p. 761; IQIL.

Day and Allen. — Phys. Rev., 19, p. 177; 1904.

Day and Clement. — Am, JL Soc., 26, p. 405; 1908.

Day and Sosman. —Zn to Pd,  Am, JL. Sci., 29, p. 93; 1010, -

Tammann and Associates in Zs. Anorg. Chem. Metals and Binary Alloys.

Tammann. — Pressure influence on Sn and Bi. Zs. Anorg. Ch,, 40, p. 54; 1904.

Joknston. and Adams.—Ibid. Amer. JL Sci., 81, p. sor; rorr.

Arndi. — Review.  Verein. z. Beford. d. Gewerbefleisses, Verhandt., p. 263; 1904.

Harker.— Pt and Ni.  Proc. Roy. Soc., 76, p. 235; 1005

Nernst and Wartenberg. — Pd and Pt.  Phys. Ges. Verh., 8, p. 48; 1906.

Holborn and Valeniiner. — Pd and Pt.  Sitzber. Berlin Akad., 44, p. 811; 1906.

Waidner and Burgess.— Pd and Pt. Bull. Bureau Standards, 3, p. 163; 1907 —
Pt. C. R, May 3, 19og. —W and Ta. JL d. Phys., 6, p. 830 1007. —
Reproducibility of Metal M.P.’s. Bull. Bureau Standards, 6, p. 140; 190g.

Burgess. —Iron Group. Bull. Bureau Standards, 3, p. 345; 1907. — Chemical
Elements. ]JI. Wash. Acad. Sci,, 1, p. 16; 1911

Dejean. — Copper.  Rev. d. Métallurgie, 3, p. 149; 1906.

Mendenhall and Ingersoll. — Pd, Rh, Ir on Nernst Glower. Phys. Rev., 26, p. 1;
1907

Locke. — A wire method. Zs. Elektroch., 13, p. 502; 1907. :

Wartenberg. — W. Chem. Ber., 40, p. 3287; 1907. — Refractory Metals. Phys.
Ges. Verh,, 12, p. 121; 19710.

Ruff. — Refractory Metals and Oxides. Chem. Ber., 43, p. 1564; 1910.

Bolton. — Niobium. Zs. Elek. Ch., 13, p. 145; 1907.

SALTS AND MISCELLANEOUS.

Carndlly. — J. C. S. Trans., p. 489; 1876, P. 365; 1877. P. 273; 1878,

Le Chatelier.— Bull. Soc. Chim., 47, p. so1. C. R., 118, pp. 350, 711, 802.
V. Meyer, Riddle, and Lamb. — Ch. Ber., 27, p. 3129; 1804.

MacCrae.— Ann. d. Phys., 86, p. 95; 1804.

Hiitner and Tammann. — Zs. Anorg. Ch., 43, p. 215; 1905.

Ruff and Plato. — Ch. Ber., 36, p. 2357; 1003

Joly. — Proc. Irish Acad., Ne. z, 1891.

Ramsay and Eurmorfopoulos. — Phil. Mag., 41, p. 360; 18g6.

Day and Sosman. — Am. J1. Sci., 31, p. 341; 1011

Grenet, — Rev, de Métallurgie, 7, p. 485; 1910

BIBLIOGRAPHY 481

Brearly and Morewood. — Sentinel Pyrometers. JI Iron and Steel Inst., 73,
p. 261; 1907.

Liebknecht and Nilsen. — Ch. Ber., 36, p. 3718; 1903.

Waison.— Phys. Rev., 26, p. 198; 1908.

C. H. Burgess and A. Holf. — Rapid for borates, etc. Proc. Roy. Sci. Lond.,
Nov. 24, 1904.

W. C. Hereus. — Ceramics.  Zs. Angew. Chem., p. 49; 1905

Doelter. — Silicates. Zs. Elektroch., 12, p. 617; 1406.

Lampen. — Porcelains, ete.  JI. Am. Ch. Soc., 28, p. 846; 1g0b.

White. — Thermoelectric manipulation. Am. J1. Sci., 28, p. 453; 1909,

Boudouard. — Slags. J1. Iron and Steel Inst. (1), 87, p. 350; 1905,

BOILING POINTS.

Barus. — (See Melting Points.) Am. Jour. Sci. (5), 48, p. 332; 1804.

Troost. —C. R., 94, p. 788; 1882, 94, p. 1508; 1882, 95, p. 30; 1882,

Le Chatelier.— C. R, 121, p. 323; 1895. (Sez also under Thermoelectric Pyrom-
eter.)

Berthelot. — Séances dela soc. de physique, Paris, Feb., 1898, and Bull. du Muséum,
No. 6, p. 301; 1808.

Callendar and Griffiths. — Proc. Roy. Soc, London, 49, p. 56; 1891,

Chappuis and Harker. — Travaux et Mém. du Bureau Int. des Poids et Mesures,
12, 1900; Phil. Trans., 1900.

Preyer ond V. Meyer. — Zeits. fiir Anorg. Chem., 2, p. 1; 18¢2. Berl. Ber., 25,
p: 622; 18g2.

S, Young. — Trans. Chem. Soc., p. 620; 1891.

MacCrae. — Wied. Ann., 65, p. 95; 1803.

Callendar. — Phil. Mag. (s), 48, p. 519; 1809. (Fusion also.)

D. Berthelot. — Ann. Chim. et Phys., 1go2.

Féry. —Cuand Zn. Ann. Chim. et Phys. (7), 28, p. 428; 1903.

R. Rothe.— Sulphur. Zs: Instrumk:, 23, p. 364; 1903

Greenwood. — Of metals.  Proc. Roy. Soc., A 82, p. 306; 1900. 83, p. 483; 1910,
Chem. News, 104, pp. 31, 42; 1011,

Kraft and Merz. — S, Se, Te at reduced pressure.  Chem. Ber., 36, p. 4344; 1903

Ruff and Jokannsen. — Alkali metals, Chem. Ber., 88, p. 3601; 1905.

Harker and Sexton. — Pressure change of S.B.P. Elect. Rev., 63, p. 416; 1908,

Eumorfopoulos. — Sulphur. Proc. Roy. Soc., 81, p. 339; 1908,

Callendar and Moss. — Sulphur. Proc. Roy. Soc., 83, p. 106; 1900.

Holborn and Henning. — Sulphur, etc. Ann. d. Phys. (4), 85, p. 761; 1911

Waidner ond Burgess, — Sulphur. Bull. Bureau Standards, T, p. 127; 1o11,

Wartenberg. — Metals, Zs. Anorg. Chem., 66, p. 320; 1908,

Moissan. — Metals. Ann. Ch. et Phys. (8), 8, p. 145; 1906.

Walls. — Metals, Trans. Am. Electroch. Soc,, 12, p. 141; 1907.

Smith and Menzies.— Hg, JI. Am. Ch. Soc., 32, p. 1434; 1910.

Jaquerod and Wassmer. — Benzophenone and Naphthaline. JI. d. Ch. et de
Phys., 2, p. 52; 1904.

Waidner and Burgess, — Ibid. Bull. Bureau Standards, 7, p. 3; 1910,




HIGH TEMPERATURES

PYROMETRIC MATERIALS.
PORCELAIN: EXPANSION.

Deville and Troost. — C. R., b7, p. 867; 1863.

Bedford. — B. A. Report, 1890.

Benojt. — Trav. et Mém. du Bureau Int., 6, p. 190.

Tution. — Phil. Mag, (6), 3, p. 631; 1902.

Chappuss. — Phil. Mag, (6), 3, p. 243; 1go2.

Holborn and Day. — Ann. der Phys. (4), 2, p. 505; 1900.
Holborn and Grumiesen. — Ann. der Phys. (4), 6, p. 136; 1g01.

METALS: EXPANSION,

Holborn and.Day. — Ann. der Phys., 4, p. 1o4; 1901. Am. JL. Sci. (1), 11, p. 374;
1901,

Le Chatelier. — C. R., 128, p. 1444; 1800. 129, p. 331. 107, p. 862; 1888, 108,
p. 1046; 1806. 111, p. 123; 18g0.

Charpy and Grenet. — C. R., 134, p. 540; 1902.

Terneden. — Thesis, Rotterdam, 1got (Fortsch. der Phys., 1go1).

Ditienberger. — Zs. Ver. Deutsche Ingen., 46, p. 1532 1902,

Day end Soesman.— Am, J1. Sci., 29, p. 111; 1910.

QUARTZ.

Le Chatelier. — C. R., 107, p. 862; 1888. 108, p. 1046; 111, p. 123; 130, p. 1703.

Callendar, — Chem. News, 83, p. 151; 1901,

Holborn and Henning. — Ann. der Phys., 4, p. 446; 1003.

Scheel. — Deutsch. Phys. Ges. (5), B, p. 119; 1903. — Verh. Phys. Tech. Reich-
sanstalt, rgo4.

Shenstone. — Properties of Amorphous Quartz. Nature, 64, pp. 65 and 126;

1go1. Contains history to date.

Dufour. — Tin-quartz thermometer. C. R., 130, p. 775.

Villord. — Permeability for H at 1000° C. C. R., 130, p. 1752

Joly, — Plasticity, etc. Nature, 64, p. 102; 1901

Moisson and Siemens.— Action of water on. C. R., 138, p. 939; 1904. —
Solubility inZnand Pb. C. R., 138, p. 86; 1904.— Vapor pressure of. C.R.,
138, p. 243; 1g04. ;

Hereus. — Properties: a general summary. Zs. Elektroch., 9, p. 848; 1903.

Brun. — Fusion. Arch. Sc. Phys. Nat. (Geneva) (4), 18, p. 313; 1902.

Huiton. — Lamps, etc.  Am. Electroch, Soc., Sept., 1903

Day and Shepherd. — Science, 28, p. 670; 1906.

GLASS: EXPANSION.

Holborn and Gruniesen. — Ann. der Phys. (4), 6, p. 136; 1901,
Bottomley and Evans. — Phil. Mag,, 1, p. 125; 1go1.
Hovesladl. — Jenaer Glas.

T

IS ¥ T Do

S ———

o e

gl S
- X

T

T —
B . o

BIBLTOGRAPHY

REFRACTORIES.

(See also Furnaces.)

E. K. Sootf. — Furnace linings. Faraday Soc., 1905, Electroch. and Met. Ind,,
3, p. 140; 190;5.

A. Beranger. — Matériaux et Produits Réfractaires (Paris, 1910).

Newmann. — Stahl u. Eisen, 30, p. 1505; 1oro. (Bibliography of alumina-lime-
silica.)

Fizgerald. — Furnace materials, Electroch. Ind., %, p. 430, 490; 1904.

Dunn.— Soc. Ch: Ind. JL; 23, p. 1132; 1904,

Brauner.— Bibliography of Clays and the Ceramic Arts. American Ceramic
Society. :

Hutton and Beard. — Conductivity. Faraday Soc. Trans., 1, p. 204; 1905.

Wologdine. — Conductivity, etc. Bull. Soc. ’Encour., 8, p. 870; 1900.

Schoen. — Use of Quartz Tubes. Metallurgie, B, p. 635; 1908.

Walden. — J1. Am. Ch. Soc., 30, p. 1351; 1908.

Acheson. — Siloxicon, Electroch. Ind., 6, p. 379; 1908.

Arndl, — Berlin Magnesia. Chem. Ztg., 30, p. 2115 1906.

Goodwin and Mailey. — Phys. Rev., 33, p. 22; 1906.

Aubrey.— Bauxite. Electroch. and Met. Ind., 4, p. 52; 1906.

Bleninger. — Fire Clays. Proc. Eng. Soc. West. Penn., 26, p. 563; 1910,

Bywater.— J1. of Gas Lighting, 102, p. 831; 1908.

Billing. — Silundum. Electroch. Ind., T, p. 24; 1900.

Tucker. — Ibid., T, p. 512; 1900.

Buchner. — Fused Alumina. Zs, Anorg. Ch., 17, p. ¢85; 1004.

Phalen. — Alundum. Electroch. Ind., 7, p. 458; 1900.

Day and Shepherd. — Lime-silica. ‘Am. J1. Sci., 22, p. 265; 1906.

Shepherd and Rapkine. — Binary Systems. Am. JL Sci., 28, p. 293; 1909.

Heinicke. — Magnesia-alumina. Zs. Anorg. Ch., 21, p. 687; 1908.

Iddings. — Igneous Rocks. 1909. (Wiley & Sons.)

Moissan. — Le Four Electrique. (Also in English.)

Sexton. — Fuel and Refractory Materials.

VARIOUS SUBJECTS.

Le Chatelier.— Specific heat of carbon. C. R., 118, p. 1051; 1893. Soc. Franc.
de Phys., No. 107, p. 3; 1808.

Barus. — Bull. of U. S. Geological Survey No. 54, 1889, (Pyrometry.) Report
on the progress of pyrometry to the Paris Congress, 1goo. — Viscosity and
temperature. Wied. Ann., 96, p. 358; 1809. Callendar. — Nature, 49,
p- 494; 1890. — Long-range temperature and pressure variables in physics.
Nature, b6, p. 528; 1897.

Baly and Chorley. — Liquid-expansion pyrometer. Berl. Ber., 27, p. 470; 1894.

Dufour. — Tin in quartz pyrometer. C. R., 180, p. 775; 1900.

Berthelot. — Interference method of high-temperature measurements. C. R,
120, p. 831; 1805, Jour. de Phys. (3), 4, p. 357; 1805, C. R,, Jan., 1808;
applications in C. R., Feb., 1808.




484 HIGH TEMPERATURES

Moissan. — Le Four FElectrique, Paris, 1808.  (Also in English,)

Topler. — Pressure-level apparatus, Wied. Ann., b6, p. 6og; 1895. BT, p. 311;
18g6.

Quincke. — An acoustic thermometer for high and low temperatures. Wied.
Ann., 83, p. 66; 18¢7.

K. Scheel. — Ueber Fernthermometer. V erlag v. C. Marhold, Halle, 1808. 48 pp.

Heitmann. — Ueber einen neuen Temperatur-Fernmessapparat von Hartmann
und Braun. E.T.Z., 19, p. 355; 1808. Y

Cliree. — Recent work in thermometry. Nature, 58, p. 304; 18¢8.

Lémeray. — On a relation between the dilation and the fusing points of simple
metals. C. R, 181, p. 1291; 1900.

Holborn and Austin. — Disintegration of the platinum metals in different gases.
Phil. Mag. (6), T, p. 388; 1904

Stewart. — (Same as preceding,) Phil. Mag. (5), 48, p. 481; 1800.

Hagen and Rubens. — On some relations between optical and electrical prop-
erties of metals. Phil. Mag. (6), T, p. 157: 1004.

Kahlbaum. — On the distillation of metals. Phys. Zs., p. 32; 1000,

Kakllbaum, Roth, and Seidler. — Ibid. Zs. Anorg. Ch., 29, p- 177; 1902.

Glaser.— Latent and sp. hts. of metals. Métallurgie, 1, pp. 103, 121; 1004.

Richards. — Metallurgical calculations.

Scudder. — Liquid baths for melting-point determinations. Chem. News, 88,
p- 104; 1003.

Guertler. — Devitrification temperatures. Zs. Anorg. Ch., 40, p. 268; 1904.

Kraft and Bergfeld. — Lowest evaporation temperatures of metals in vacuo. Chem.
Ber., 38, p. 254; 1905.

Kraft. — Boiling metals in vacuo. Chem. Ber., 38, p. 262; 1g05.

Wiebe. — Melting Points 9s. Expansion. Phys. Ges. Verh., 8, p- 91; 1900.

J. W. Richards. — Latent Heat of Vaporization, Metals, etc. Am. Electroch.
Soc. Trans., 13, p. 447; 1908.

F. C. Mason. — Magnetic Pyrometer. Am. Machinist, 33, p. 875.

Pawlow. — Melting vs. Surface Tension.  Zs, Phys. Ch., 66, p. 1; 1908.

Hot-blast pyrometers. Roberis-Austen’s Metallurgy. J. Tron and Steel Inst.,
Pp. 195, 240; 1884. P. 235; 1885. P. 207;1886. 2, p. 110; 1888. Proc. Inst.
M. E., p. 53; 1852. ]I Soc. Chem. Ind., p. 40; 1885. P. 16; 18¢7.

Wiborgh. — Industrial Air Pyrometer. ]I Ir. and St. Inst., 2, p. 110; 1888,

Callendar. — Industrial Air Pyrometer. Proc. Roy. Soc., B0, p. 247; 18g2. —
Measurement of extreme temperatures. Nature, 59, PP- 495 and 510—a
review of various pyrometric methods.

Siebert. — Quartz Thermometers. Zs. Elektroch. (Halle), 10, p. 26.

Malilke. — On a comparison apparatus for thermometers between 250° and 600° C.
Zs. Instr'kunde, 14, p. 73; 1804.

F. Kraft. — Evaporation and boiling of metals in quartz in electric furnace. Ber.
Deut, Ch, Ges., 86, p. 1690; 1903,

BIBLIOGRAPHY 485

CHEMICAL DETERMINATIONS OF TEMPERATURES.

Haber and Richardt. — The water-gas equilibrium in the Bunsen flame, and the
chemical determination of high temperatures. Zs. Anorg. Chem., 38, p. 5;
1904

Zenghelis. — Chemical reactions at very high temperatures. Zs. Phys. Chem.,
46, p. 287; 1003.

Nernst. — On the determination of high temperatures. Phys. Zs., 4, p. 733;
1903.

THERMOCHEMICAL DATA.

Haber. — Technical Gas Reactions, 1908. (Tr. by A. B. Lamb.)

Nernst. —Q = RT* (dlog K/dT). Phys. Zs., 4, p. 733; 1903.

Haber and Associates. — Gas Combustion Phenomena. Zs. Phys. Chem., 68,
p- 726. 69, p. 337; 1900. T, p. 20; 1910,

Zenghelis. — Zs. Phys. Chem., 48, p. 287; 1903.

Wartenberg. — Reviews. Fortschritte d. Chemie, 2, p. 205; 1910.

V. Jiipiner. — Energy relations. Zs. Anorg. Ch., 42, p. 235; 1904.

Wartenberg. — Phys. Ges. Verh., 8, p. g7; roof.

Nernst and Wartenberg. — H;O and COy dissociation. Zs. Phys. Chem., 66, Pp-
513, 534, 548; 1900.

Tucker and Lampen. — Carborundum Formation Temperatures. JI. Am. Chem.
Soc., 28, p. 853; 1006.

Hulton and Peiavel. — High-temperature Electrochemistry. (References.) Elec-
trician, 60, pp. 308, 349; 1902. Phil Trans., 207, p. 421; 1908.

INCANDESCENT-LAMP TEMPERATURES.

Le Chatelier. — J1. d. Phys. (6), 1, p. 203; 1892.

Lummer and Pringsheim. — Verh. D. Phys. Ges., 1, pp. 23, 215; 1890.

Jangt.— C. R., 123, p. 6go; 1806. 123, p. 734; 1808.

Pirani. — Verh. Phys. Ges., 12, p. 301; 1910

Féry and Chénevean. — C. R., 149, p. 777; 1909. JL de Phys., 9, p. 307; 1910

Waidner and Burgess. — Bull. Bureau Standards, 2, p. 310; 1907. Elec. Wid.
48, p. o15; 1906.

Henning. — Zs. Tnstr’kunde, 80, p. 61; 1910.

Grau. — Elektrotech. u. Maschinenb., 26, p. 295; 1907.

Cobleniz. — Bull. Bureau Standards, B, p. 339; 1908

Morris, Stroud, and Ellis. — Electrician, 59, pp. 584, 624; 1007.

Jolley. — Electrician, 63, pp. 700, 755; 1900,

TEMPERATURE OF FLAMES.

Kurlbaum. — Phys. Zs., 8, p. 187; 1902.

Lummer and Pringsheim. — Phys. Zs., 8, p. 233; 1902.
E W. Stewart. — Phys. Rev., 1902, 1903.

Féry.— C. R., 137, p. 909; 1903.

Haber and Richardl. — Zs. Anorg. Chem., 88, p. 5; 1004.




486 HIGH TEMPERATURES

Haber and Hodsman. — Zs. Phys. Chem., 67, p. 343; 1909

Becker. — Ann. der Phys., 28, p. 1017; 1900

Allner. — ]\ fiir Gasbelencht., 48, pp. 1035, 1057, 1081, 1107; 1905.

Amerio. — Accad. Sci. Torino, 41, p. 290; Tgos5.

Ladenburg. — Phys. Zs., T, p. 697; 1g0b.

Schmidt. — Phys. Ges. Verh,, 11, p. 87; 1g0g.

Shea. — Bunsen with Thermocouples. Phys. Rev., 30, p. 307; 1910.

E. Bawer,— Le Radium. Dec. 6, 190g. C. R.; 147, p. 1307; 1008. C. R.; 148,

Pp- 908, 17565 190g.

SOLAR AND STELLAR TEMPERATURES,

(See also’ Radiation Pyrometer.)

Abbot. — The Sun, rgrr. Astro. phys. JI. 34, p. 197; 1011,

Pringsheim. — Physik der Sonne, 1gio.

Goldhammer. — Ann, d. Phys., 26, p. gos; 1908.

Millochau. — C. R., 148, p. 780; 1909. ]l de Phys.; 8, p. 347; 1900.

Wilsing and Scheiner.— Pub. Astrophys. Obs., Potsdam, No. 56, 19. Astrophys.

.» 33, 130; 19710. 5 %

Abbo{]and F"owle.,— Pub. Astrophys. Obs. Smithsonian Institution, 2, 1go8. Astro-
phys, Jl., 29, p. 281; 1gog. : -

Nordmann. — C. R., 149, pp. 557, 662, 1038; 1909. 150, pp. 448, 660; 1010
Bull. Astron., Apr., 190g, p. 170.

Kurlbaum. — Sitzber. Berlin Akad., 26, p. 541; 1911.

LABORATORY FURNACES.

A. Kalihne. — On electric resistance furnaces. Ann. d. Phys., 11, p. 257; 1903

E. Haogen. — Platinum-foil furnaces. Zs. Elektroch., p. 509; 1902. .

W. C. Hereus.— Electrical laboratory furnace. Zs. Elektroch., p. zo1; 1go2.

- Electrician, 49, p. 519. 80, p. 173; 1902. '

C. L. Norton. — Lz;boratory electric furnaces. Elec. World and Eng., 86, p. 951;
1900.

E. A.QJ . Fitzgerald. — Principles of resistance furnaces. Trans. Am, Elec. Chem.
Soc., 4, p. 9; Elec. chem. Indus., 2, p. 242; 1904.

D, Berthelot. — Ann. Phys. et Chim., 26, p. 58; 1902.

Holborn and Day,— Ann. der Phys., 2, p. 505; 1900. . '

Dzelter. — Electric furnaces for melting points. Centralbl, f. Min., p. 426; 1902:

Day and Allen. — Phys. Rev., 19, p. 177; 1904.

King. — Carhon vacuum tube. Astrophys. JL., 28, p. 300; 1908.

Tucker. — Tube furnace. Tr. Am. Electroch. Soc., 11, p. 303; 1907.

Lampen. — J1. Am. Ch. Soc., 28, p. 846. .

Stansfield. — The Electric Furnace (McGraw-Hill 'Co.).

H. Moisan. — Le Four Electrique. (Also in English.)

J. Wright. — Electric Furnaces and Their Application. (Henley Pub. Co.)

Hutton and Peiavel. — Inst. Elec. Eng. (Manchester Sec.), Nov. zs, 1goz. JL

of, 82, p. 227; 1903

« Portgtin. — Thermal analysis. Rev. de Métallurgie, 4,

BIBLIOGRAPHY 487

Hutton and Paiterson. — Electrach. and Met. Ind., p. 455; 1905. Trans. Faraday
Soc., 1, p. 187,
Hutton. — Electrician, 58, p. 570; 1907.
Howe. — Electric muffle.  Proc. Am. Soc, Test. Materials, 6, p. 202; 1906.
Friedrich. — Gas metallographic furnace. Metallurgie, 8, p. 206; 1906. — Electric
furnaces, Metallurgie, 4, p. 778; 1907,  Jl. Am. Ch. Soc., 28, P- 921; 1gob.
Arsem. — Vacuum Furnace, JL. Am. Chem. Soc., 28, P- 921; 1906. Trans. Am.
Electroch. Soc., 9, p. 153; 1906. Jour. Eng. Chem., Jan., 1910.

Ruff. — Vacuum Furnace. Ch. Ber., 48, p. 1564; 1910,

V. Warlenberg. — Tungsten furnace. Zs. Flek. Ch., 15, p. 876; 190

Hereys. — Iridium Furnace. Zs. Angew. Chem., 18, p. 49; 1905.

Of Kriptol: - Zs. Angew. Chem., 18, P 239; 1905.  Metallurgie, 4, pp. 617, 748;
1907. B, pp. 186, 638; 1908,

Miiller. — Vacuum Furnace. Metallurgie, 6, p. 145; 1909,

Obertoffer. — Vacuum Furnace, Metallurgie, 4, p. 427; 1907.

Sabersky-Adler. — Electric hardening furnace. Trans. Faraday Soc., 8, p. 1s5;
1909.

Harker. — Solid Electrolyte Tube. Proc, Roy. Soc,, 786, p. 235; 190s.

THERMOSTATS AND FURNACE CONTROL.

H. Darwin. — Electric Thermostat. Electrician, 62, p. 256. Astrophysical J1,,
20, p. 347; 1904. .

Meorris, Ellis, and Stroud. — Automatic Rheostat Control. Electrician (Lond.),
61, p. 400; 1908,

Sodeau. — Regulators. Soc. Chem. Ind, JL, 28, p. 1134; 1904,

Plato. — Mechanical automatic rheostat. Zs. Phys. Ch., 65, p. 721; 1906.

Porlevin. — Continuous water theostat. Rev. de Métallurgie, 5, p. 295; 1g08.

Kolowrat, — Electro-optical regulator. Jl. d. Phys., 8, P- 405; 1900.

Bodenstein. — Thermostats, Faraday Soc., May 23, 1g11.

METALLOGRAPHIC PRACTICE,

Erankenheim. — Cooling curves, Pogg. Ann., 89, p. 376; 1836.

Plgto. — Cooling Curves. Zs. Phys. Ch., 86, p. 721; 1006. b8, p. 350; 1908.
63, p. 447.

Osmond. — Cooling Curves. C. R., 108, pp. 743, 1112; 1886. 104, p. o8s; 1887,
Annales des Mines, 14, p. r; 1888,

Wiist. — Cooling Curves, Metallurgie, 3, p. 1; 1906.

Tammann. — Thermal analysis. Zs. Anorg. Chem,,

37, p. 303; 1903. 4B, p. 24,
1905. 47, p. 28¢; 1905.

» P- 979; 1907. B, p. 205;
1008.

Dejean. — Cooling Curves. Rev. de Métallurgie, 2, p. 7or; 1905. 3, p. 149;
1900.

Le Chatelier. — Microscopic Methods. Rev. de Métallurgie, 8, p. 330: 1906.

Robin. — Hardness of Steels at High Temperatures. Rev. de Métallurgie, 5,
P: 893; 1908,




488 HIGH TEMPERATURES

W . Rosenhain, — Observations on Recalescence Curves. Phys. Soc. Lond., 24,
p- 180; Tgo8. Proc. Inst. of Metals.

G. K. Burgess. — On Methods of Obtaining Cooling Curves. Electroch. and Met.
Ind., 6, pp. 366, 403; 1908. Bull. Bureau Standards, B, p. 109; 1908.

Guertler. — Treatise on Métallographie, 1900.

Qberhoffer.—Metallographic Examination in Vacuo at High Temperatures. Metal-
lurgie, 6, p. 554; 1900

Heyn. — Progress from 1906 to 190g. Rev. de Métallurgie, T, p. 34; 1o10. (With
bibliography.)

Ruer. — Treatise on Metallography, 1907.

Shepherd. — Thermometric Analysis of Solid Phases. Jl. Phys. Chem., 8, p. 92;
1004. s

Desch. — Metallography, 1910.  (Longman.)

Guillet. — Traitements Thermiques, 1gog. (Dunod.)

Cazvalier.— Alliages Métalliques, 1g0g.

Carpenter and Keeling. — Steels. JL Iron and Steel Inst., p. 224; 1904

SPECIFIC HEAT.

Iron: P.Oberhoffer. Metallurgie, 4, pp. 447, 486; 1go7. — Weiss and Beck, JL
d. Phys., T, p. 255; 1908. Harker. Phil. Mag., 10, p. 430; 1905, — And Nickel:
Lecher. Phys. Ges. Verh,, 9, p. 647; 1907.

Carbon: Kunz. Ann. d. Phys., 14 p. 300; 1904 i

Gases: Pier. Zs. Elektroch., 16, p. 536; 1909.— Holborn and Austin. Berlin
Sitz. Ber., B, p. 175; 1905. — Holborn and Henning. Ann. d. Phys,, 23,
p. 80g; 1907.

Meials: Stiicker. Wien. Sitz. Ber,, 114, p. 657; 1905. — Tilden. Phil. Trans.
194, p. 233; 1900, 201, p. 37; 1903

Steam: Holborn and Henning., Ann. d. Phys., 18, p. 730; 1905.

Iron-carbon: Oberhoffer and Meuthen. Metallurgie, b, p. 173; 1908. — Bystrém.
Fortschritte d. Phys., 16, p. 360; 1860.

Silicates and Ptz White. Am. JL. Sci., 28, p. 334; 1900.

Platinum: Plato. Zs. Phys. Ch., BB, p.'736; 1006. — Violle. C. R., 86, p. 543;
1877.

Copper: Naccari. Atti. di Torino, 23, p. 107; 1887. — Richards and Frazier.
Chem. News, 68, 18¢93. — Le Verrier. C. R., 114, p. goy; 1802.

Ferromagnetic substances: Dumas. Arch. Sci. Phys. Nat., 29, pp. 352, 458; 1910

NH; and chemical equilibrium, Nernst. Zs. Elek. Ch., 16, p. 96; 1910.

TABLES,

. TEMPERATURE CONVERSION TABIE........... S Sy
« MELTING POINTS OF THE CHEMICAL ELEMENTS.. .. .. .. ...... .
. BorLing PorNT oF WATER. ....... .. ..

- SBOILING POINT 0F BUEPHUR. .« —oaivn bvs i om
. ResistAnce THERMOMETER SCALE (CrNrraranEll, Lie ot

. RESISTANCE THERMOMETER SCALE (FARRENEETT). e il e

. AuxiLiary To TABLES V. AND N s S L e e

TEMPERATORE CORRECTIONS FOR PLATINUM oF DIFFERENT PR

. TRANSFORMATION TABLE FOR ABSORPTION COEFFICIENTS . ... ......

- ABSORBING POWERS FOR METALS, ETC.. .ivevvvssennns




