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INTRODUCTION.

In the following tables will be found data for the expansion by heat

of about three hundred and fifty different substances. In every case

the coefficient for one degree is given, a rule which involved many

tedious reductions during the process of compilation. It will be

noticed that the linear and cubical coefficients are collected separately.

This has been so arranged in order to avoid confusion. It would have

been easy for the compiler to have given in many cases either the cubical

coefficient or the linear coefficient by itself, leaving it to the reader to

multiply or to divide by three in order to obtain the other value. But

this would have manifestly involved great inaccuracies, since the

cubical coefficient is not in every case exactly treble the linear.

Accordingly the compiler has in no instance given a cubical value

deduced by himself from a linear, or vice versa. Every determination

given must rest solely upon the original authority of the experimenter.

For errors involved in reducing to the single centigrade degree the

compiler is alone responsible.

One difficulty was encountered in dealing with the expansion rates

of liquids ; namely, that the data given were often too full for incor-

poration in tables such as these. For instance: in most of Kopp's

determinations, the volume of each liquid is given at many temper-

atures, say at every five degrees from 0° up to 100° and over. In

some cases, even, determinations are given for every degree. In such

instances the compiler has simply selected from the list the values

at two, three, or four salient temperatures, and has referred to the

original paper for the rest.

For these tables absolute completeness cannot be claimed. Nothing

will be found in them relating to the expansion of liquid mixtures or

of solutions. In all other directions, however, it is hoped that they

will prove practically complete, at least up to January 1st, 1876.

F. W. C.
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A LIST
OF SOME IMPORTANT PAPERS UPON EXPANSION.

1. Dulong and Petit.—" Eecherches sur la mesure des temperatures, et sur

les lois de la communication de la chaleur." Ann. Chim. Phys. (2). 7-

113. 1818.

2. Hallstrom. " Untersuchungen iiber die Volumensveriinderungen, welche

das Wasser durch die Warme erleidet, und Bestimmung der Temperatur

bei welche dasselbe seiner grosste Dichtigkeit besitzt." Pogg. Ann. 1.

1824. p. 129. See also another paper in v. 9. 1827. p. 530.

3. Mitscherlich. " Ueber das Verhaltniss der Form der krystallisirten Kor-

per zur Ausdehnung durch die Warme." Pogg. Ann. 1. 125. 1824.

4. Erman. "Ueber den Einfluss der Liquefaction auf das Volumen und die

Ausdehnbarkeit einiger Kurper." Pogg. Ann. 9. 557. 1827.

5. Mitscherlich. " Ueber die Ausdehnung der krystallisirten Kurper durch

die Warme." Pogg. Ann. 10. 137. 1827.

6. Daniell. " On a new register-pyrometer, for measuring the expansion of

solids, and determining the higher degrees of temperature upon the com-

mon thermometric scale." Phil. Trans. 1830. 237.

7. Daniell. "Further experiments with a new register-pyrometer for

measuring the expansion of solids." Phil. Trans. 1831. 443.

8. Muxcke. "Ueber die Ausdehnung der tropfbaren Flussigkeiten durch

Warme." Mem. Acad. St. Petersburg. Savans Etrang. I. 249. 1831.

9. Stampfer. "Versuche zur Bestimmung des absoluten Gewichts des

Wassers, der Temperatur seiner grossten Dichtigkeit, und der Ausdeh-

nung derselben." Pogg. Ann. 21. 75. 1S31.

10. Muxcke. "Sur la dilatation de l'alcohol absolu et du carbure de soufre

par la chaleur." Ann. Chim. Phys. (2). 64. 5. 1837.

11. Despretz. "Untersuchungen iiber das Maximum der Dichtigkeit bei

Flussigkeiten." Pogg. Ann. 41. 58. 1837. Compt. Rend. 1837.

12. Mitscherlich. " Ueber die Bestimmung der Ausdehnung krystallisirten

Korper durch die Warme." Pogg. Ann. 41. 213. 1837.



6 A LIST OF SOME IMPORTANT PAPERS UPON EXPANSION.

13. Despretz. "Observations sur la dilatation du soufre." Compt. Rend.

7. 5S9. 1839.

14. Despretz. "Recherches sur le maximum de densite* de l'eau pure, et

des dissolutions aqueuses." Ann. Chim. Phys. (2). 70. 5. 1S39.

15. Kopp. " Recherches sur le volume sp^cifique." Ann. Chim. Phys. (3).

4. 462. 1842.

16. Regnault. "Note sur la dilation du verre." Ann. Chim. Phys. (3). 4. 64.

1842. Pogg. Ann. 55. 584.

17. Kopp. "Ueber den Zusammenhang zwischen der chemischen Constitu-

tion und einiger physikalischen Eigenschaften bei flussigen Yerbindun-

gen." Ann. Chem. Pharm. 50. 71. 1844.

18. Salm-Horstmar. " Ueber die Ausdehnung des flussigen Wassers unter

dem GefrierpunkU' Pogg. Ann. 62. 283. 1844.

19. Brunner. "Experiences sur la densite de la glace a differentes tempera-

tures." Ann. Chim. Phys. (3). 14. 369. 1845.

20. Pierre. "Recherches sur la dilatation des liquides." Ann. Chim. Phys.

(3). 15. 325. 1845.

21. Continuation of 20. Ann. Chim. Phys. (3). 19. 193. 1847.

22. Playfair and Joule. "On atomic volume and specific gravity." Chcm.

Soc. Memoirs. 2. 401 1845. Second paper, vol. 3. 57. 1848.

23. Kopp. " Untersuchungen fiber das specifische Gewicht, die Ausdehnung

durch die Warme, und den Siedpunkt einiger Flfissigkeiten." Pogg.

Ann. 72. 1847. Two papers, pages 1. 223.

24. Pierre. "Recherches sur les propridtes physiques des liquides, et en

particulier sur leur dilatation." Ann. Chim. Phys. (3). 20. 5. 1847.

25. Pierre. "Recherches sur la dilatation et sur quelques autres propridtes

physiques de l'acide sulfurcux anliydre et du sulfite d'oxyde d'ethyle."

Ann. Chim. Phys. (3). 21. 336. 1847.

26. Pierre. " Memoire sur la thermometrie, et en particulier sur la compari-

son du thermometre a air avec les thermometres a liquides." Compt.

Rend. 27. 213. 1848. Pogg. Ann. 76. 458.

27. Playfair and Joule. " Researches upon atomic volume and specific

gravity." Journ. Chem. Soc. 1. 1849. Two papers, pages 121, 139.

28. Militzer. " Ueber die Ausdehnung des Queeksilbers durch die Warme."

Pogg. Ann. 80. 55. 1850.

29. Pierre. "Recherches sur les propri<5tes physiques des liquides, et en

particulier sur leur dilatation." Ann. Chim. Phys. (3). 31. US. 1851.

30. Pierre. "Recherches sur la dilatation." Ann. Chim. Phys. (3) 33. 199.

1851.

31. Kopp. "Ueber die Ausdehnung einiger fester Korper durch die Warme."

Ann. Chem. Pharm 81. 1. 1S52. Pogg. Ann. 86. 156.
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32. Frankenheim "Ueber das Volumen des Wassers bei verscbiedenen

Temperaturen, nach Is. Pierre's Beobacbtungen." Pogg. Ann. 86. 451.

1S52.

33. Hagen. " Ueber die Ausdebnung des destillirten Wassers unter verscb-

iedenen Warmegraden." Abhandl. Akad. d. Wiss. Berlin. 1855.

34. Kopp. " Beitriige zur Stochiometrie der pbysikalischen Eigenschaften

chemiscber Verbindungen." Ann. Chem. Pbarm. 96. 1855. Three

papers, pages 1. 153. 303.

35. Kopp. " Untersucbungen iiber das specifische Gewicht, die Ausdehnung

durch die Warme, und den Siedpunkt einiger Flussigkeiten." Ann.

Chem. Pharm. 94, 257. 95, 307. 98, 367. 1855-6.

36. Kopp. " Ueber die specifische Volume der Stickstoffhaltigen Verbindun-

gen." Ann. Chem. Pharm. 100. 19. 1856.

37. Pfaff. " Untersuchungen iiber die Ausdehnung der Kiystalle durch die

Warme." Pogg. Ann. 104. 171. 1858. Second paper, v. 107. 148.

38. Drion. " Note sur la dilatabilite des liquides chauffes a des temperatures

superieures a celle de leur ebullition." Compt. Bend. 46. 1235. Pogg.

Ann. 105. 158. 1858.

39. DAndreeff. "Kecherches sur le poids specifique et la dilatation par la

chaleur de quelques gaz condenses." Ann. Chim. Phys. (3). 56. 317.

1859.

40. Sorby. " On the expansion of water and saline solutions at high tem-

peratures." Phil. Mag. (4). 18. 81. 1859.

41. Hahn. " On the expansion of crystalline bodies by heat." Phil. Mag. (4).

18. 155. 1859.

42. Mendelejeff. "Notiz fiber die Ausdehnung homologer Flussigkeiten."

Ann. Chem. Pharm. 114. 165. 1860.

43. Mendelejeff. "Ueber die Ausdehnung der Flussigkeiten beim Erwar-

men fiber ihren Siedepunkt." Ann. Chem. Pharm. 119. 1. 1861.

44. Calvert, Johnson, and Lowe. "On the expansion of metals and alloys."

Chem. News. 3. 1861. Pages 315, 357, 371.

45. Duvernoy. "Ueber die Ausdehnung des Wassers beim Gefrieren." Pogg.

Ann. 117. 454. 1862.

46. Fizeau. "Kecherches sur la dilatation et la double refraction du cristal

de roche echauffe." Ann. Chim. Phys (4). 2. 143. 1864.

47. Fizeau. "Sur la dilatation du diamant et du protoxyde du cuivre crys-

tallise sous l'influence de la chaleur." Compt. Rend. 60. 1161. 1865.

48. Weidner. "Die Ausdehnung des Wassers bei Temperaturen unter 4° K."

Pogg. Ann. 129. 300. 1866.

49. Fizeau. "Memoire sur la dilatation des corps solides par la chaleur."

Ann. Chim. Phys. (4). 8. 335. 1866.
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50. Matthiessen. "On the expansion by heat of water and mercury."

Phil. Trans. 1866. 231.

51. Matthiessen. "On the expansion by heat of metals and alloys." Phil.

Trans. 1866. 861. Pogg. Ann. 130. 50.

52. Hirn. " Memoire sur la thermodynamique. Recherches experimentales

sur la dilatation et sur la capacite calorifique a des hautes temperatures

de quelques liquides tres-volatiles." Ann. Chim. Phys. (4). 10. 32. 1867.

53. Rossetti. "Sur le maximum de densite et la dilatation de l'eau distillee."

Ann. Chim Phys. (4). 10. 461. 1867. Second paper, v. 17, 370. 1869.

54. Louguinine. "Etude des densites et dilatations de la benzine et de ses

homologues." Ann. Chim. Phys. (4). 11. 453. 1867.

55. Fizeau. " Sur la propriete que possede 1' iodine d'argent de se contracter

par la chaleur et de se dilater par le froid." Compt. Rend. 64. 314. 1867.

Another paper, same vol., p. 771.

56. Fizeau. "Tableau des dilatations par la chaleur de divers corps simples

metalliques on non metalliques, et de quelques composes hydrogenes du

carbone." Compt. Rend. 68. 1125. 1869.



EXPLANATOKY NOTES.

In the following tables the coefficients of expansion given are always the

coefficients for one degree Centigrade. When the coefficient is followed by one

temperature, as, .00001188.40°, it is the true coefficient at that temperature.

When two temperatures are appended, as, .0001105, 0°-100°, the coefficient is

the mean value for any one degree between them.

But few abbreviations, save in the references to original papers, have been

used. The letters S. or L., affixed to the mame of a substance, indicate that

it is either solid or liquid, as the case may be. The minus sign prefixed to a

coefficient, indicates that the letter represents contraction, instead of expansion.

The following abbreviations are employed in referring to sources of infor-

mation, original papers, &c. A single number attached to the name of an

authority, refers to the paper bearing that number in the list accompanying

the tables. References to periodicals are followed by numbers giving (when

necessary) the series, volume, and page.

Am. Chem. "American Chemist."

A. C. P. "Annalen der Chemie und Pharmacie."

A. C. Phys. "Annales de Chimie et de Physique."

Baier Akad, Phys. Abhandl. "Baierisches Akademie. Physikalische

Abhandlungen."

B. D. C. G. "Berichte der Deutschen Chemischen Gessellschaft."

B. S. C. "Bulletin de la Societe Chemique."

C. S. J. "Journal of the Chemical Society."

Gilb. Ann. "Gilbert's Annalen."

Gren's J. "Gren's Journal."

J. " Jahresbericht fur Chemie."

J. F. P. "Journal fur Praktische Chemie."
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P. A. "Poggendorf's Annalen."

P. M. "Philosophical Magazine."

P. T. "Philosophical Transactions."

W. I). "Watt's Dictionary."

Young's Nat. Phil. "Young's Natural Philosophy."



A. TABLE
OF

LINEAR EXPANSIONS.
I.



12 LINEAR EXPANSION TABLES.

Name.



LINEAR EXPANSION TABLES. 13

Name.

Steel. Soft.

Cast iron.

« « Gray.

Cobalt. Red. by H. Com-
pressed.

Nickel. Red. by H. Com-

pressed.

Uranium.

Copper. See also cubi-

cal table.

Coeff. of Expansion.

« Native. L. Supe-

rior.

« Commercial.

Ruthenium. Semi-fused

Rhodium. «

Palladium. See also cu-

bical table

Platinum.

Forged.

See also cu-

bical table.

0000103. o -100 .

ooooiiiiii. «

0000 1 10940. «

.000010707. i6°.6-ioo°.

,00001 1829. i6°.6-35o°.

.000010829. i6°.6-i53o°

.0000112. o -ioo°.

.00001061, 40 .

.00001236, 40 .

.00001279, 40 .

000019100. 0-100 .

0000170.

.0000178.

.000019188. o°-ioo°.

.0000172244. «
"J

000017 1 222. « J

.0000179013. «

0000171821. «

,0000 171. «

.0000169. «

.000017146. i6°.6-ioo°.

.000019037. i6°.6-35o°.

.000022688. i6°.6-io9i°.

.00001866. o°-ioo°.

.00001690.I

.00001678. J

.00000963. 40 .

.00000S50. 40 .

.OOOOIOOOOO. o°-ioo°.

.00001104. «

.00001176. 40 .

.0000099180. o°-ioo°.

.0000085655. (I

.0000088420. «

.0000085675. «

.0000088129. i6.°6-ioo°.

'0000089832. i6°.6-35o°.

.00000680. o°-ioo°.

Authority.

Calvert, Johnson & Lowe.

Lavoisier. W. D. 3. G8. [44.

Roy. «

Daniell. 7.

[44.

Calvert, Johnson & Lowe.

Fizeau. 56.

Muschenbroek. W. D. 3. 68.

Smeaton. See 31.

Borda. «

Troughton. W. D. 3. 68.

Lavoisier & Laplace. W.
D. 3. 68.

Guyton-Morveau. A'. C.

Phys. 90. 237.

Dulong & Petit. W. D. 3. 68.

Horner. See 31.

Prinsep. «

i

Daniell. 7.

Matthiessen. 51.

Fizeau. 56.

Fizeau. 56.

Wollaston. W. D. 3. 68.

Matthiessen. 51.

Fizeau. 56.

Troughton. W. D. 3. 67.

Borda. «

Dulong & Petit. «

Guyton-Morveau. A. C.

Phys. 90. 237.

Daniell. 7
[44.

Calvert, Johnson & Lowe.



14 LINEAR EXPANSION TABLES.

Name.
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Name.
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Name.
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III. Oxides and Sulphides.

Name. Coeff. of Expansion. Authority.

Ice. H
2
0.

Hematite. Fe2 3 .

« <(

Magnetite. Fe
3 4

.

Copper oxide. Cu 0.

Zinc « Zn 0.

Zincite.

Corundum. Al, 0,.

Quartz. Si
2 .

Rutile. Ti
2

.

n <(

Tinstone. Sn 0,

.002941.

.OOOO0829. Following axis.

.OOOO0836. Normal to «

.000009540. O -IOO°.

—.000000095. Oc

.OOOOOOOOO. 4 .

1

.000000136. IO°.

.OOOOOO367. 20°.

.OOOOOO597. 30 .

.OOOOO0S28. 4O .

.000001059. 5°°-

.OOOOO316. Following axis.

.OOOOO539. Norma' to (<

.OOOO068756. Longit. axis.

.OOOO065513. Horiz. «

.OOOO0619. Following axis.

.OOOOO543. Normal to «

.OOOO08073. Longit. axis.

.OOOOI5147. Horiz. «
J

°

.OOOO0692. IO'

.OOOOO717. 20'

.00000743. 3°'

.OOOOO769. 40*

.OOOOO794. 50'

Heinrich. Baier. Akad.

Phys. Abhandl. 1S06.

Parallel to

major axis.

Perpendic-

ular to

major axis.

.OOOOI28I. IO .

OOOOI316. 20°.

.OOOOI350. 30°.

.OOOOI385. 40 .

.OOOOI42O. 50 . j

.OOOOO78 1 . Following axis, f *

1 O
.OOOOI4I9. Normal to « { ^

.OOOOO9I9. Following axis. |o
*

.OOOOO7I4. Normal to « J ^

.OOOOO4860. Longit. axis. 1 °
Q

'

.OOOOO4526. Horiz. « j O

.OOOOO392. Following axis. 1 •

r O
OOOOO32I. Normal to «

J
*

Fizeau. 49.

Pfaff. 37.

Fizeau. 47.

Fizeau. 49.

|
Pfaff. 37.

|
Fizeau. 49.

Pfaff. 37.

\ Fizeau. 46.

I

f

\ Fizeau. 46.

j
Fizeau. 49.

|
Fizeau. 49.

Pfaff. 37. Second paper.

Fizeau. 49.
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Name.
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Name.

Topaz.

Tourmaline.

Garnet.

Analcime.

Idocrase.

Zircon.

Adularia.

Hornblende.

Diopside.

Glass. Tube.

Rod.

«
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VI. Alloys.

Name.

Platiniridium.

One tenth Ir.

Lead and tin.

Solder. 2 lead. 1 tin

Lead and antimony.

Type metal.

Zinc and tin.

8 zinc. 1 tin.

Copper and tin.

8 copper. 1 tin.

Speculum metal.

Bronze. \ tin.

Brass.

Cast,

Wire.

English.

\ zinc.

2 Brass + 1 zinc.

16 « +2 tin.

Pewter.

Coeff. of Expansion.

.00000884. 40.

.00002 50800. o°- 1 oo.°

.00002033. i6.°6-ioo.°

.00001952. i6.°6-264.°

.0000269200. o°-ioo.°

.0000181700. o°-ioo.

.0000193300. «

.00001844. i6.°6-ioo.°

.00002116. i6.°6-35o.°

.00001737. i6.°6-957.°

.00001782. 40.

.000021600. o°-ioo.°

.0000187500. «

.0000193000. «

.0000178300. «

.0000185540. «

.0000189280. «

.0000189490. «

.0000191880. «

.0000186671. «

.0000188971. «

.00002143. i6.°6-ioo.°

.00002162. i6.°6-35o.°

.00002207. i6.°6-ioo6.°

.00001859. 40.

.0000205800. o°-ioo.°

.0000
1
90800. «

.0000228300. «

.00002033. i6.°6-ioo.°

.00001994. i6.°6-2o6.°

Authority.

Fizeau. 56.

Smeaton. W. D. 3. 68.

Daniell. 7.

Smeaton. W. D. 3. 68.

Daniell. 7.

Fizeau. 56.

Muschenbroek.W. D. 3. 68.

Smeaton. W. D. 3. 68.

Borda. W. D. 3. 68.

Roy. W. D. 3. 68.

Troughton. W. D. 3. 68.

Lavoisier k Laplace. W.
D. 3. 68.

Daniell. 7.

Fizeau. 56.

Smeaton. W. D. 3. 68.

Daniell. 7.
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VII. Miscellaneous.

Name.

Paraffine. Rangoon.

Soft coal. Charleroy.

Ebonite.

«

Deal wood.

Coeff. of Expansion.

.00027854. 40.

.00002782. 40.

.0000770. i6.°7-25.°3.

.0000842. 25.°3-35-°4-

Equal to Glass.

Authority.

Fizeau. 56.

« «

Kohlrausch. P. M. (4).

47. 156.

Roy. W. D. 3. 67.



A. TABLE
OF

CUBICAL EXPANSIONS,
FOR SOLIDS AND LIQUIDS.

I. Elementary Substances.

Name.
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Name.
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Name.



CUBICAL EXPA1 SION TABLES. 25

Name.

Tin.

Aluminum. See linear

table.

Coeff. of Expansion.

.000070.

.000065.

.00006889. o°-ioo°.

Authority.

Kopp. A. C. P. 93. 129.

Kupffer. A. C. Phys. (2)

40. 285.

Matthiessen. 51.

II. Fluorides, Chlorides, Bromides and Iodides.

Name.
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Name.
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III. Oxides.

Name.
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Name.
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Name.

Magnesium oxide.

Crvst.

Mercuric oxide.

Nitrous « L,

Hyponitric acid. L,

Arsenic trioxide.

Cryst.

Senarmontite.

Carbon dioxide. L,

Formula.

Quartz.

Rutile.

<(

Tin dioxide. Powder

Tinstone.

Corundum.

Spinel ruby.

Pleonaste.

Gahnite.

Kreittonite.

MjrO.

HgO.
N, O.

NO,

As, 3
.

Sb2 3 .

CO,.

Si0
2

.

((

(i

«

Ti0
2

.

«

Sn 2
.

«

«

s

Al
2 3

.

«

MgO. ALO,

Coeff. of Expansion.

00003129. 40 .

000003104. 0°-IOO°

,000002402. «

.000001764. «

.000001634. «

.00005802. o°-ioo°.

.00428. -5 to o°.

.00422. o°-5°.

.00484. 5°-io°.

.00656. io°-i5°.

.00872. 1
5°-20°.

.001445.

.00202 1

.

.00308 1

.

o°.

50'

.00012378. 40

.00005889. «

.0142. o°-30°.

-io° to -5 C

-5 to o°.

o°-5°.

5°-io°.

io°-i5°.

1
5°-20°.

20°-25°.

Zn 0. Al, 0,

00475.

00492.

00540.

,00629.

.00769.

.00975.

.01277.

.000039.

.000042.

.00003840. o°-ioo°.

.00003619. 40 .

.000032.

.00002347. 40 .

.0000172. o°-ioo°.

.000016.

.00001389. o°-ioo°.

.00001034. 40 .

,00001995. o°-ioo°.

00001705. 40 .

,00001787. '<

,00001805. «

,00001766. «

,00001750. «

Authority.

Fizeau. 49.

Calcined at 350°, at

450°, at dark red

heat, and at bright

red heat.

Ditte. C. S. J. (2).

9. 869.

Playfair & Joule. 27.

D'Andreeff. 39.

Coeff. given for every

10° from 0° to 90°.

Drion. A. C. Phys.

(3). 5G. 5.

Fizeau. 49.

Thilorier. See 38.

D'Andreeff. 39.

Kopp. 31.

Pfaff. 37. Second

paper.

Fizeau. 49.

Kopp. 31.

Fizeau. 49.

Playfair & Joule. 27.

Kopp. 31.

Pfaff. 37. Second

paper.

Fizeau. 49.

Pfaff. 37. Second

paper.

Fizeau. 49.
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IV Sulphides.

Name.
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V. Hydrates.

Name.
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Name. Formula. Coeff. of Expansion. Authority

Ferrous sul-

phate.

Magnesium sul-

phate.

Coppersulphate

Copper ammo
nium sulphate

Copper potassi-

um sulphate

Zinc potassium

sulphate.

Magnesium po-

tassium sul-

phate.

Magnesium am
monium sul-

phate.

Common alum.

Chrome «

Sodium hypo
sulphite

Potassium ehro-

mate.

« (i

Potassium di-

chromate.

Fe S 4 . 7 H
2
0.

Mg S 4
. 7 H, 0.

Cu S 4
. 5 H, O.

(NH
4 ) 2
Cu(S04 ) 2

.GH
2

K2 Cu(S04)2. 6H 2
0.

K
2
Zn (S 4 ) 2

. 6 H
2
0.

K
2 Mg (S 4) 2

. 6 H 2 0.

(NH
4 ) 2
Mg(S0

4 ) 2
.fiH

2

K A1(S04 ) 2
. 12H 2

0.

K Cr (S 4 ) 2
. 12 H

2
O.

Na, S, 0,. 5 H, 0.

K
2
Cr 4 .

<(

K
2
Cr2 0,.

.0001153. o-ioo

.0001019. «

00005315. «

0000812. «

00009525. «

0000661
1
3. o°-ioo°.

00009043. «

.00008235. "

.00009372. «

.00007161. «

.OOOO3682. 0°-200°.

.00005242. «

Playfair & Joule. 27

JThree samples.

, Playfair & Joule. 27

Playfair & Joule. 27

0001 51 1 1. 0-45 .

000925. o°-8o°.

.05095. In melting at45 c

.0001 1005. O -

.OOOII34.

Playfair & Joule. 27

Kopp. A. C. P. 93.

129. Vol. given for

every 10°, from 0°

to 80°.

1°°°'

J
Playfair & Joule. 27

Playfair & Joule. 27
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VII. Chlorates, Nitrates and Phosphates.

Name.
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IX. Silicates.

Name.
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Name.
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Name.
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Name.
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Name.

Rectified petroleum.

Petroleum.

Formula. Coeff. of Expansion.

.00111576. o°-95°.

.001039. o -100 .

.0010669. 0°-I20°.

Authority.

Muncke. S. Vol-

ume given for

every 5° from
0° to 95°-

Frankenheim. P.

A. 72. 422. Vol.

given for every

XIII. Compounds Consisting of C, H, and O.

Name.
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Name.

Ethyl alcohol.

Propyl «

Butvl

Amyl

Formula.

? >
-2 o
g <s

o .3

Amylene hydrate.

Trimethyl carhinol.

Hydrate of trimethyl

carhinol.

C2
H6 O.

G, H s O.

a H in o.

C5
H 12 0.

Coeff. of Expansion.

.no 1
.ooi 1246. o -50 .

001 2 169. o°-8o°.

J

0012957. o°-99°.87. 1

0014477. o°-i3o .9. J

,0010700. o°-30°.

.001085855. o°-5o°.

.0012734849. o°-iooc

.00160491. o°-i5o°.

.OO23832443. O°-200"

.0010600. o°-5o°.

.0011633. o°-98°. I

001 160. o°-ioo°.

.001189. o°-io8°.

.000878287. -1

5

.

00089001 1. o°.

001339328. IOO°.

001606382. i3i°.8.

.0009594. o°-5o°.

0010808. o°-ioo°.

0012066. o°-i35°.

Authority.

001088. o°-loo°.

001277. o°-i4o°.

0008745. o°-5o°. ]

s

0010642. o°-ioo°.

OOI l88. 0°-I20°.

,0009514. o°-5o°.

,0010739. o°-ioo°.

.OOII323. O -I2O°.

.00085. o°-i8°.

.00136. 3o°-5o°

(C
4
II

10
O)

2
TI,O .00108. c°-3o°.

Kopp. 23. Vol.given

for every 5° from
0° to 80°.

Mendel ejeff. A. C.

P. 119. 1.

V. Baumhauer & v.

Moorsel. P. A.

140. 3G1. Vol. giv-

en for every 5°.

Hirn. 52.

Pierre & Puchot.

A. C. Phys. (4).

22. 234.

Pierre & Puchot.

A. C. P. 163. 268.

Vol. given for

every 10°.

I Pierre. 21 and 26.

Kopp. 23. Second

paper. Vol. given

for every 5° from
0° to 135°.

Kopp. 35. Values

given for inter-

mediate temper-

atures.

Erlenmeyer & Hell.

A. C. P. 160. 257.

Values given for

volume at inter-

mediate temper-

atures.

Wagner & SaytzefF.

A. C. P. 179. 320.

Butlerow. A. C. P.

162. 228.
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Name.
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Name.

Methyl acetate.

Ethyl

Propyl

Butyl

Formula.

Co FL O,

C4 H8 2

C5 H 10 0,,.

C« H 19 0...

Amyl « C
7
Hu 2

.

Hexyl « ! C8 H 16 2

Ethyl propionate , C5
H

10 2

Propyl «

Butvl «

C6 H 12 2
.

C
7
Hu 2

Methvl butyrate. Cs H, n5 ix 10 ^V

Coeff. of Expansion.

.001219574.—34°-3°-

.001509544. 66°.26.

.001132859. —30 .

.001295954. o°.

.001687434. 59°.5.

.001374. o°-25°.

.0014838. o°-55°.

.001029108. —40°.

.001258496. o°.

.001719623. 74 . 14.

.0013360. o°-25°.

.0014128. o°-5o°.

.0015045. o°-75°.

.0012941. o°-7o°.

.0013000. o°-5o°.

.0014610. o°-ioo°.

.0014709. o°-io3°.

.001432. o°-5o°.

Authority.

.0012280. 0-50 .

.0011350. o°-ioo°.

.0014017. o°-ii6°.5.

.001271. o°-ioo°.

.0013921. o°-i40°.

.001126. o°-5o°.

.001510. o°-loo°.

.001330. o°-5o°.

.001505. o°-ioo°.

.001180. o°-5o°.

.001340. o°-ioo°.

.001451. o°-i24°.75.

.001186. o°-5o°.

.001302. o°-ioo°.

.0014835- o°-l35°-7.

.001239896. o°.

.OOI7762OI. I02°.I.

Pierre. 20.

I
Pierre. 21 & 26.

Kopp. 23. Second paper.

Vol. given for every 5°.

Pierre. 21 & 20.

Kopp. 23. Second paper.

Vol. given for every 5°,

from 0° to 75°.

Frankenheim. P. A. 72.

422.

Pierre & Puchot, A. C.

Phys. (4). 22. 234. Vol.

given at intermediate

temperatures.

Chapman & Smith

J. 22. 160.

-\ Pierre & Puchot.

Phys. (4). 22. 234

ues given for interme-

diate temperatures.

"I Kopp. 35. Intermediate

>
I

values given.

Wanklyn & Erlenmeyer.

J. 16. 522.

Kopp. 35. Second pa-

per. Intermediate val-

ues given.

Pierre & Puchot. A. C.

Phys. (4). 22. 234. Inter-

mediate values given.

Pierre & Puchot, A. C.

Phys. (4). 22. 234. Vol.

given at intermediate

temperatures.

Pierre & Puchot. A. C.

Phys. (4). 22. 234. Vol.

given at intermediate

temperatures.

C. S.

A. C.

Val-

Pierre. 21 & 26.
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Name.
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Name.
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Name.

Ethyl carbonate.

« K

« cinnamate.

(( u

.Methyl benzoate.

Ethyl

Amyl «

« k

Methyl homoto-

luylate.

Ethyl

Amyl «

Diethyl oxyben-

zoate.

Methyl salicylate

Formula.

Benzoic acid. L.

Alpha toluicacid

Benzoyl hydride

« «

Benzyl alcohol.

Phenol.

«

Xylenol. L.

Cuminol.

Ca
H 10 3 .

C„ H 12 0,
«

C
8
H

8 2.

«

C
a
H

10 O,

«

C 12
H

16 2
.

Coeff. of Expansion. Authority.

J

.001322. o°-ioo°.

.0014054. o°-i30°.

.0008S9. o°-ioo°.

•0010893. 0°-270°.

.001005. o°-ioo°.

.OOII68. 0°-200°.

J

.000975. o°-ioo°. 1

.OOI376. 0^-210°. J

.000910. o^ioo'

.0011 193. 0°-270c

: }

Cw Hj
, 2 . .0009286. o°-49°.

Cu Hu 2 . '.0008592. o°-49°.

Cu IL,
2

. .0006133. o°-49°.

Cu Hu 3

Cc H w 0,.

C; H 6 0,.

a hr o„.

.000735.

.000909. o°-ioo°. ^

.0010704. o°-23o°. J

.OOO9634. I2I°.4-250°.

.000825. 83°-i35°.

C
7
H

6 O. .000939. 9°-ioo°.
1

« .0010535. o°-i8o. J

C
7
H

8 0. L000866. o°-ioo°.
1

« .OOIOI48. 0°-2I0°. J

Triethyl ether of

propyl phycite

Cane Sugar.

Lactose.

Stearine.

C6 H6 O.

C8 H 10 0.

C10 H 12 O.

C
9
H 20 4

.

C12 H22 On .

C12 PL, On .

^57 H I10 6

Kopp. 35. Second paper.

Intermediate values

given.

Kopp. 35. Second paper.

Intermediate values

given.

Kopp. 35. Vol. given at

intermediate tempera-

tures.

Kopp. 35. Intermediate

values given.

Kopp. 35. Intermediate

values given.

Erlenmeyer. J. 19. 366.

J. 19. 367.

Heintz. A. C. P. 153. 332.

Kopp. 35. Intermediate

values given.

Kopp. 35.

Moller & Strecker. J. 12.

299.

.000841. O^IOO .

.OOO983. 0°-200°.

.000868. o°-8i°.

.000898. 0°-J00°. 1

.0010958. 0°-240°. I

.001129. o°-84c

.0001 116. o°-ioo°.

.00009 ! 1 r • "

.0008433. o°-90°.

.04963.10 melting at 6o°.

Kopp. 35. Intermediate

values given.

Kopp. 35. Intermediate

values given.

Kopp. 35. Second paper.

Intermediate values

given.

Wurtz. A. C. rhys. (4)

25. 118.

Kopp. 35. Intermediate

values given.

Wolff. B. S. C. 13. 150.

Playfair & Joule. 27.

Kopp. A. C. P. 93. 129.

Vol given for every 10°.
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Name.

Beeswax.

Olive Oil.

Almond Oil.

Formula. Coeff. of Expansion.

.000637. io°-2 5°.7.1

.001098. 25°7-30c8

!

.001439. 3°°8-43°i
I

.004558. 43 1-47 1
j

.000743. io°-25°.7.

.000772. 25°7-3o°8

.001478. 3o?8-43°i

.004578. 43°i-47°i

.OO42 2. In melting at 64°.

„

.000803. o
r
-ioo°

.OO08242. C°-I20°

.OO0629.

.000787. o°-ioo°

.OOO794. O°-I2O

Authority.

Kopp. A. C. P. 93. 129.

Two series of determina-

tions.

Kopp. A. C. P. 93. 129.

Vol. given for every 5°.

Stillwell. Am. Chem. 1.

408.

Muncke. 8. Vol. given

for every 5°

XIV. Compounds Consisting of C, H, N; or C, H, N> O.

N
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Name.



CUBICAL EXPANSION TABLES. 49

Name.
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XVI. Brominated Organic Compounds.

Name.
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XVII. Organic Iodine Compounds.

Name.
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XVIII. Organic Compounds Containing Sulphur.

Name.
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Name.
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Balcite. Cubical .

" Linear .

Calcium. Carbonate. Cu-

bical

Li-

near

Chloride

Fluoride. Cu-

bical

Li-

near
" Phosphate. Cu-

bical

" " Li-

near
" Sulphate. Cu-

bical

IA-

near

Calcium and Magnesium
carbonate .

Cane sugar ....
Carbolic acid.

See Phenol

Carbon. Cubical
" Linear
" Chlorides
" Dioxide .

" Disulphide

Carbonic acid.

Cast iron

Cubical

Linear

Cubical

Linear

Charcoal .

Chloral

Chlorinated ethyl chlo-

ride

Chlorinated ethylene
chloride....

Chloroform . . .48,

Chloronitric acid

Chlorosulphuric ether

Chrome alum .

Citron oil

.

Coal

Cobalt ....
Coniine. . . . .

Copper.

Corundum.

Celcstine.

Chalybite.

Cubical .

" Linear .

" Oxide. Cubical
" " Linear
" Sulphate

Copper and Ammonium
sulphate

Copper and Potassium

sulphate

.

Cubical . 29

Linear . . 17

Cuminol .... 46

Cumol 38

Cyanic acid ... 35

Cymol 38

D.
Deal wood
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PAGE.

31Iodic acid

Iodine ....
" Pentoxide . . 28

Iridium .... 14

Iron. Cubical ... 23

" Linear . . .12
" Carbonate. Cubical 33

" " Lineai- 18

" Oxides. Cubical . 28

" " Linear . 17

Sulphate . . .32
" Sulphide. Cubical 30

" " Linear 13

Iron pyrites . . 18, 30

Isobutyl. Cyanide . 47

" Iodide . . 51

Isobutyric acid . . 41

K.
Kreittonite

Lactose

Lead. Cubical .

" Linear
" Iodide
" Nitrate

Oxide
" Sulphide.

. 29

11, 12

. lti

Methyl. Butyrate

Cyanide .

" Formate .

" Homotoluylate
" Iodide
" Oxalate
" Salicylate
" Sulphide .

" Sulphocyanide
" Valerate

Methylamyl pinacolin

Methylbromacetol

Methylene. Chloride
" Iodide

Milk Sugar.

See Lactose .

Monochlorobenzol

PAGE.

43, 44

. 47

. 42

46

51

45

46

52

52

44

45

50

48

51

. 28

Cubical 3D

" " Linear 18

Lead tetramethyl . . 53

M.
Magnesium. ... 14

Oxide . 29

" Sulphate . 32

Magnesium and Calcium

Carbonate ... 33

Magnesium and Ammo-
nium sulphate . . 32

Magnesium and Potas-

sium sulphate . . 32

Magnetite. Cubical . . 28

" Linear . 17

Manganese. Oxide . . 28

Mercury 23

" Iodide . . 16

Oxide . . 29

.Methyl. Acetate . . 43

Alcohol . . 39

" Benzoate . . 46
" Bromide . 50

o.

Oil. Almond .

" Citron .

" Olive
" Rosewood .

" Turpentine

Olive oil

Orthoclase

Osmium
Oxalic acid

r.

Palladium. Cubical

.

" Linear

Parafflne

Pentachlorodimithv 1

Petroleum .

Pewter

Phenol ....
Phenylamine .

Phenyl cyanide
Phosphorus. .

" Bromide
" Chloride

Phosphorus.
25

Pinacolin .

Platiniridium .

Platinum. Cubical
" Linear

Pleonaste .

Porcelain

Naphthaline
Nickel ....
Nitre.

See Potassium n i trate

Nitric acid

Nitrobenzol

Nitrogen. Oxides

Nitrous oxide .

Oxychlor-

ide .

Sulpho-

chloride 26

45

. 20

23

13,14

29

Potassium.

35

19

33

Cubical .

Linear

Chlorate
" Chloride .

" Chromates
" Oxalates 52.

" Nitrate
" Sulphates

Potassium and Alumi-

num sulphate

Potassium and Chromi-

um sulphate .

Potassium and Magnesi-

um sulphate

Potassium and Zinc sul-

phate .

Propionic acid

" aldehyde

Acetate

Alcohol .

" Bromide
" Butyrate .

" Chloride . ,

" Formate .

" Iodide .

" Propionate
" Valerate

Propylene. Bromide

Propyl phycite. Bromo-
dichlorhydrin 50

<> " Ether 46

Pyrite. Cubical . . . 30

" Linear . . IS

Propyl.

32

,53

33

31

32

32

32

41

45

43

40

50

43

48

42

51

43

43

50

Q.

Quartz. Cubical
" Linear

Khodium
Rosewood oil .

Ruthenium
Rutile. Cubical

" Linear



ALPHABETICAL INDEX. 57

s.

Saltpetre.

See Potassium nitrate 33

Selenium 11

Sulphide . 30

Senarmontite ... 29

Silica or Silicic acid 1
V17 29

See Silicon dioxide] '

Silicon. . ... 15

" Bromide , . 26

" Chloride . . 26

" Dioxide Cubical 29

" Linear. 17

Silver. Cubical . . 22

" Linear . . .11
" Iodide. Cubical 26

" Linear . 16

Sodium. Hyposulphite 32

Nitrate . . 33

" Phosphate . 33

Soft coal . . . .21
Solder .... 20

Speculum metal . . 20

Spinel ruby ... 29

Stearic acid . . . .42
Stearine .... 46

Steel ..... 12

Strontium sulphate Cu-

bical

Li-

near
Sulphur. Cubical .

Linear
" Chloride

Oxides
Sulphuric acid

" anhydride

Sulphurous acid.

See Sulphur dioxide

T.

Tellurium ... 11

Terebene .... 38

Thallium . .
'

. . 11

Tin. Cubical . . 24, 25

" Linear . . .15, 16

" Chloride ... 26

Oxide. Cubical . 29
" Linear . 17

Tinstone Cubical . 29
" Linear . . 17

Titanic acid.

See Titanium diox-

ide 17, 29

Titanium. Chloride 26

" Dioxide Cu-

bical 29

Li-

near

Toluol

Topaz. Cubical .

" Linear

Tourmaline. Cubical

Linear

Trichlorobenzol .

Trimethylacetic acid

Trimethyl carbinol .

Hy-
drate .

Turpentine

Type metal

Valeric acid
" aldehyde

w.
Water .

Wax .

Wedgewood ware
Wood .

X.

Xylenol
Xylol .

z.

PAGK.

41, 42

45

27, 28

47

. 19

21

Zinc. Cubical . . ,

" Linear .

" Oxide. Cubical .

Linear .

" Sulphide

Zinc and Potassium sul-

phate ....
Zinc blende

Zincite. Cubical .

" Linear

Zircon. Cubical
" Linear .


