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Aberdeen Universities, 22, 34, 37, 69, 109
absolute units, see measurement {absolute
electrical, absolute temperature, work-
based), units
Académie des sciences, 157, 522-3
accumulators, Faure, 71415, 794
action
in principle of least action, 386, 390—1
in principle of varying action, 395
redefined as rate of performing work,
382-3, 386, 388-92
in sense of Lagrange, 386
see also contiguous action
action at a distance
Faraday and, 213, 219
of Laplace and Poisson, 154-6, 160, 166,
168, 203, 207, 337
Thomson's reformulation of, 203-12,
213-28, 239-75, 278-81, 423-7, 440, 451
see also Laplace (programime of}, peint
atoms
Adams, J.C., 584, 585, 599
Admiralty
charts, 724, 797-8
Committee upon the Designs of Ships of
War, 735-6, 787, 801
Compass Committee, 75960
Compass Department, 757, 763, 765
Compass mansal, 759-61, 763, 790-1
and electricity, 794
and Empire, 787, 791, 792-3, 794, 796
Hydrographic Department, 787, 789,
795-6
and the Magnetic Crusade, 276, 756
and mailships, 728-9
ship’s magnetism and, 278, 728-9, 757,
7901
standard compass, 760, 762-3, 768, 770,
773, 789, 795
Thomson’s view of, 743—4, 787
Adriatic, 777
Aepinus, F.U.T., 320

African Steamship Co., 785
Agamemnon, HMS, 651, 668-9, 670, 748, 797
Agassiz, Louis, 556
age of the earth, 150, 192, 194-5, 317, 500,
523, 561-73, 579-611
age of the sun, 508, 509, 514, 517-18, 523,
524-51, 590, 593
air engine, Stirling, 294, 295, 2969
Airy, G.B.
as Astronomer Royal, 37, 726, 787-8
on compass correction, 757, 761, 763,
765-6, 768-70, 772, 7734, 791
on figure of earth, 167
as gentleman, 175
on magnetism, 277, 278, 370, 757-8, 761,
768-70
Mathematical tracts, 36, 79, 163, 167, 1978
on reform of British mathematics, 60, 151
and telegraphs, 455-6
Thomson’s opinion of, 768-70, 787-8
on wave theory of light, 163, 164, 197-8
and Whewell, 37, 176n
Aitken, John, 417
Albany, USS, 796
d’Alembert, J.L., 18
d’Alembert’s principle, 80, 165, 201, 372-7
passim, 383, 389, 391
Alexander, 756
Alexandra, HMS, 794
algebra, symbolic, 1714
see also calculus of operations
alternator, Thomson-Ferranti, 716
aluminium industry, 684, 721-2
Amazon, 729
American Civil War, 680
American War of Independence, 6, 669
Ampére, A.-M.,, 157, 179, 199
on kinematics, 360, 3656
on magnetism, 266-7, 270, 408, 411
ampere, 695
analogy
Fourier’s use of, 149-50, 157, 161, 174, 183
mathematical, 150, 183, 187, 341-2, 345
meta-mathematical, 182-3, 185, 187
of nature, 155-6
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Thomson’s: elastic solid, 256-60, 342; heat
flow, 174, 183, 203-12, 214, 21718,
223-8, 229-31, 239, 240, 243, 252-5,
258, 264, 266, 269, 304, 314, 317, 341,
447-58 passinr; hydrodynamic, 263-75,
341; hydrokinetic, 424

waterfall, 2434, 289-90, 3014, 318, 325

analysis, see mathematics (reform of British)

Analytical Society, 151-2, 154, 168

Anderson, Arthur, 728, 783

Anderson, Sir jJames, 740, 751

Andersonian Museum, 593n

Andrews, Thomas, 18, 111, 113, 138, 349,
351-5 passim, 712-13, 737

Anglicans, at Cambridge, 57, 60-1

Anglo American Telegraph Co., 703-5, 710

Aquinas, St Thomas, 85

Arago, D.F]., 157, 216

Argyll, 8th Duke of, 737, 739, 793, 801,
804n, 803, 807

Ariel, 728

Aristotelian logic, 178

Arizona, 779

Armstrong, W.G. (Lord Armstrong), 686n,
744, 796, 801

Arran, 50, 51, 348

Asahi, 796

Astronomical Society, of London, 151, 175

astronomy, physical, 1524, 195, 553, 556,
579, 582-6, 600

Athenaeum, 662, 670, 766, 769

Atlantic Telegraph Co., 662, 664, 667, 668,
670, 672-3, 674, 677, 680, 703, 709-10

atoms

chemical, 380, 607

continuum theory of in Treatise, 349, 354,
379-80

creation of, 419, 426, 437-8, 534, 631n

of Dalton, 607

fortuitous concourse of, 612, 644-3

Le Sage cages of, 425-6

of Lucretius, 418-19, 430

Newton's hard, 155-6, 379, 407, 419, 440

point, 1546, 159-60, 162, 164, 215, 255,
379-80, 407, 428n

Rankine’s vortex, 321-2, 340, 400-2, 408,
414, 470

Thomson on size of, 379, 419-20, 441-3

Thomson’s vortex, 270, 368, 380, 409-12,
41744, 489-90, 515, 518, 628, 629-32

Aurania, 776, 777

Babbage, Charles, 277
and calculating engines, 152
and political economy, 64, 1745
and reform of British mathematics, 17,
151, 152, 176

Babinet, Jacques, 522
Bacon, Francis, 88, 152, 174, 178n, 189, 425n,
649
Balfour, Arthur, 804, 809
Ballynahinch, 4-5. 7, 19, 801
Bartle of, 3, 7-8
Balmoral Castle, 754, 784
Baltie, 777
Baltimore Lectures, 445, 458-9, 461-3, 482,
491, 507, 776
mechanical models in, 464-70, 4724
methodology of, 463-71
molecular dynamics in, 4714
Bancalari, Prof., 699
Barclay, Thomas, 134
Barus, Carl, 606
Beaufort, Francis, 760
Beaver Line, 776
Becquerel, Henri, 549
Belfase, 9, 14, 135-6, 138-9, 803
Belfast Academical Institution, 9-12, 14-19,
28, 39, 103, 111, 132, 349, 783
Belfast Literary Society, 349
Belfast Magazine, 7, 17-18, 34-7
Bell, Henry, 24, 53, 285
Benthamite utilitarianism, 59
Bernoulli, Jean, 374
Bertrand, J.L.F., 392
Betancourt, Augustin de, 365
Bidder, G.P., 674
biogenesis, 638-9, 644
Biot, J.B., 17, 105, 107
Bischof, C.G.C., 561
Black, Joseph, 25
Black Ball Line, 728
Black Prince, HMS, 786
black-body problem, 398
Blackburn, Hugh, 78, 738
Blandy, F.A. (second wife), 747, 812, 813,
814
Board of Trade, 674, 702
Boltzmann, Ludwig, 428, 430
Boole, George, 113, 177-8, 179-89 passim,
234
and calculus of operations, 182-3, 189
and the laws of thought, 177-8
as whig mathematician, 177
Boscovich, Roger, 156, 339, 380
Bottomley, ).T., 714, 715, 734, 736, 738, 797
Bottomley, William (brother-in-law), 18,
135, 138, 139, 673, 734, 738
Botromley, William (nephew), 734, 738, 754,
779, 780, 782, 788
Boussinesq, Joseph, 632
Boyle, Robert, 85
Boyle’s law, 399
Brandon, 730
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Breadalbane, Marquis of, 43, 100 Caird & Co., 780
Brewster, David, 37, 46-7, 55, 103, 107, Caird, Edward, 134
234 Caird, John, 134, 807
Bright, Charles, 668-9, 687 Cairns, William, 12, 13
Bright, john, 803 calculus
Brisbane, Sir Thomas, 43 foundations for, 35, 154-5, 169-71
Britannic, 777 of De Morgan, 35, 151, 169-70
British Aluminium Co., 721 of Lagrange, 35, 151, 154, 169
British Association for the Advancement of of Leibniz, 151-2
Science, 64, 138, 151, 166, 173, 216, 256, of Newton, 35, 151-2, 154, 184
276, 380, 801, 807 of Dr Thomson, 35, 151, 154, 170
and Atlantic telegraph, 452, 698 of variations, 164n
committee on electrical standards, of Whewell, 169
687-95, 698 calculus of operations, 150, 173, 179, 180-92,
committees for measurement, 636, 686, 210-11
687-93, 698 as mathematics of generation, 183-5, 191-5
and Empire, 698 as meta-mathematical analogy, 182-3, 185

meetings at: Bath (1888), 475-81; Belfast
(1874), 617, 632-3; Birmingham (1886),
598-602 passim; Brighton (1872), 743;
Cheltenham (1856), 661, 681; Dundee
(1867), 590; Edinburgh (1892), 602;
Glasgow (1840), 30, 52-5, 285, 290,
Glasgow (1853), 559, 564, 659-61;
Glasgow (1876}, 577, 776, Hull (1853),
501x, 509, 521, 557-8; Liverpool (1854),
518, 523, 634, 765; Manchester (1861).
524, 528-9, 561, 565, 636, 687; Oxford
(1847), 231, 234-5, 267, 272, 276, 302-5;
Oxford (1860). 525, 528; Oxford (1894),
603; Toronto (1897), 776; York (1881),
658, 714-15

on patents, 708n

Phillips and, 558, 562, 565, 596n

and Professionalization, 654

and promotion of National Physical
Laboratory, 686

William Thomson's presidential address to,
119-20, 638—41, 736

tidal committee, 370, 583, 757

and problem of interpretation, 1724,
185-92
caloric, see heat
Cambridge Mathematical Journal, 65, 69, 80,
102, 108, 150, 168, 173-92, 211
foundation of, 175-6
as organ of whig mathematics, 168, 174
Thomson’s contributions to, 69, 167-8,
179-80, 203-12, 213, 215, 23840
under Thomson’s editorship, 177, 185,
188-90, 213, 216
Cambridge Philosophical Society, 151, 179,
195, 300
Cambridge University
chemistry at, 58, 168
classics tripos, 59
college fellowships, 57, 1034
college lectures, 59, 68-9
costs of undergraduate education, 76
engineering and, 63-5, 199
latitudinarianism at, 60—1
liberal education at, 58-68, 99, 169
‘littlego’ examination, 77

British Croun, 786 mathematics in, 34, 36, 55, 62-8, 151-5,
British Empire, 7856 168-92, 203
British India Steam Navigation Co., 781-3, mathematics tripos of, 56, 57-8, 66-7, 69,
785 79-80, 169
Brown, John, & Co., 796 Music Society, 78
Brunel, LK., 680 and Peterhouse, 56~7, 61, 66, 68-82,
Brunel, M.1., 291 717
Buchanan, President james, 669 pensioners at, 57, 68
Buchanan, Robert, 21, 28, 41, 49, 75, 100, poll men ar, 57, 68, 71
109, 134, 613 professional men in, 119
Buffalo, 776 reform of, 59, 119
Burke, Edmund, 805 religious tests in, 60-1, 151
Burns, G. & J., 776 rowing at, 71-3, 77-8
Burns, John (Lord Inverclyde), 776 sizars at, 56—7
Burns, John (professor of surgery), 44 Smith’s prize examination, 80, 211
Bunsen, R.W.E., 398, 530 Thomson as an undergraduate in, 56-9,
Bute, Marquis of, 135 68-82, 2034, 215, 292
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and Trinity College, 37, 57, 58, 59, 65,
69-70
undergraduate social origins, 58, 99
Campania, 776, 777
Campbell, Sir Archibald, 434
Campbell, James, 804
Campbell, Lewis, 618
canals, 286, 330, 657
Captain, HMS, 735, 791
Carnot, Lazare, 156-7, 199, 291, 365
Carnot, Sadi
and absolute temperature scale, 249,
299-301
‘coefficient’ of, 324, 326-7
‘criterion’ of, 321, 324-7, 329, 413, 498-9,
644
debates over theory of, 282, 302-16
and Stirling air engine, 296-8
and James Thomson's freezing point
predicdon, 126, 282, 298-9, 301, 316
Thomson's admiration of, 294
Thomson's reformulation of theory of|
323-33, 343, 498-9
waterwheel analogy of, 243, 249, 283,
289-90, 301
Carpenter, W.B., 743
Castle Line, 785
catastrophist geology, 554, 563, 566-8, 572,
581, 587600 passim, 635, 637
Cauchy, A.L., 351, 155, 162, 164-5, 169,
170n
on prismatic colours, 420
on refractive dispersion, 442--3
Cavendish, Lord Frederick, 807
Cavendish, Henry, 203, 235
Cavendish chair of experimental physics,
Thomson and, 20, 117
Cavendish Laboratory, 58, 65, 653, 698, 807
Cayley, Arthur, 113, 176, 178n, 180, 185,
187-90 passim, 216
on kinematics, 199, 366
Cayzer, Irvine & Co., 785
Central London Railway, 720-1
Challenger, HMS, 742-3
Challis, James, 69, 105, 114, 598n
on sun’s heat, 535-6
Chalmers, Rev Thomas, 13-14, 28, 43, 45,
107
on laws of nature, 85, 93-5, 98
on political economy, 94-5
on progression, 93-5, 98, 307, 317, 331n,
537, 5351
Chamberlain, Joseph, 799, 803, 805, 810
Chambers, Robert, 634, 635
Chanda, 781-2
Chartism, 46, 75, 652
Chaslés, Philaréte, 157, 204, 205, 216, 231

chemical industries, 652
chemistry
at Cambridge, 58
atomic theory of, 380
Joule and electro-, 305, 311
in Scottish Universicies, 89
solar, 397-8, 505, 530, 541, 542
Thomas Thomson's laboratory of, 30-1,
105
Thomson's view of, 335
Chiyoda, 796
cholena, 4, 137, 652
Christie, S.H., 760
Churchill, Winston, 793
City of Glasgow, 729
Clairaut, Alexis, 18
Clan Line, 785
Clapeyron, Emile, 201, 243, 249, 289-90,
294, 299, 301, 306—7, 312, 316n, 321
Clark, Edwin, 674
Clark, Latimer, 674, 687
Clausius, Rudolf, 281
on kinetic theory of gases, 419, 423, 426,
428-9
priority claims of, 3434
on thermodynamics, 320, 325-7, 333, 338
cohesion, Thomson's theory of, 380, 425
Coles, Cowper, 735
Collége de France, 37, 105, 107
Collings, Jesse, 799
Collins Line, 729
Comet, 24, 53, 285
Common Sense philosophy, 85, 86-7
compass, 7267, 754-98
adjustment of, 757, 759, 7734
Admiralcy standard, 760, 762-3, 768, 770,
773, 789, 795
Airy’s correction of, 757, 761, 763, 765-6,
768-70, 772, 7734, 791
Chetwynd's liquid, 797
and economy, 771, 774
Flinders’ bar and, 771
harmonic reduction of observadons for,
756~7
heeling error in, 761-2, 765, 768,
771-2
kinetic error in, 768, 771-2
magnetic moment of, 767-8, 771-2
mathematical theory of, 757-61, 768-9
J.R. Napier on, 760, 761, 766-8, 771
needles in, 7623, 767-8, 772-3
Poisson on, 278, 370, 756, 757-8, 760, 762,
769, 770
quadrantal deviation, 7634, 771, 772, 789,
791
and Scoresby’s criticism of Airy, 765-7
semicircular deviation, 763, 769
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Compass (cont,)
Smith’s investigations of, 755-63, 766, 767,
769-70, 771, 7734
Thomson's: 278, 727, 754-5, 770-4, 775,
Admiralty adoption of, 788-98;
commercial, 776-86; corrections of, 759,
761, 763, 768-74; cost of, 782, 783;
criticism of, 781-2, 784, 790-1; dcflector
for, 774; production figures for, 754,
795, 797-8
unsteadiness of, 767, 768, 770~2
conduction, of heat, 158-62, 1834, 403-5
Confesston of Faith, see religion (university
tests)
Conrad, Joseph, 723, 733, 753
consilience, 553-4
consistentior status, 562, 563, 567, 569, 584,
589, 605
contiguous action
electrical attraction as, 203, 205-6, 210-13,
218-19, 223, 225-8, 23940, 448
in geology, 197-8
gravity as, 203, 425-7
in heat conduction, 158-9, 205, 210,
337-41
see also action, analogy (Thomson’s elastic
solid, heat flow, hydrodynamic),
continuum theory, dynamical theory,
hydrodynamics (of matter)
continuity, principle of, 630-1, 640
continuity equation, 159, 206, 271-3 passim,
341, 345, 371
continuum theory
of atoms, see atoms (Thomson's vortex)
of atoms and forces in Treatise, 349, 354,
379-80, 389-90
and energy dissipation, 411, 42840, 627,
629-32
of ether and matter, 200-2, 396444,
5334
Conway Castle, 784
Cooke, Rev Henry, 11-12, 112, 805
Cooke, W.F., 649
Cookson, H.W., 68-9, 72-3, 77, 113, 116,
137, 181
Coriolis, G.G. de, 157, 291
Coromandel, 781
corpuscles, Le Sage’s ultra-mundane, 425-7
see also atoms
cosmology
and engineering, 329-32, 497-9, 501-6,
509, 515-16, 523, 53941
steady-state, 89-92, 537-8, 542, 545, 547-8
see also creation, Encke’s comet, nebular
hypothesis, progression, sun's heat,
secular cooling of the earth, tidal
retardation, zodjacal light

Coulomb, C.A.
on law of electrical attraction, 212, 217,
227, 229, 235, 279, 690
non-hypothetical theory of, 212, 215, 227,
230, 234, 279
and quantité d'action, 291
torsion electrometer of, 222, 250
coulomb, 695
Couper, James, 37, 83
Couper, john, 43
Cournot, A.A., 35, 170
creation, 85-6, 3067
of atoms, 419, 426, 437-8, 534, 631n
of earth, 355
of energy, 307, 505, 519-20, 533, 535, 551,
609, 615, 634, 643,
of life, 497, 612, 6347, 638-9, 642, 643-5
of marter, 307, 336-7, 505, 519, 533-5,
6311, 634, 643
of sun, 332
see also progression, religion and science,
voluntarism
Crimean War, 509, 661, 668, 786
Croll, James, 591n, 5935
on climate, 5931, 599
on figure of earth, 586, 600
on geological time, 593~7, 600
on sun’s heat, 542-3, 547, 593
Crum, Alexander, 8034, 812
Crum, Margaret (first wife), 22-3, 118,
144-6, 358, 727, 733
Crum, Walter, 20, 22-3, 25, 129, 130n, 140,
293, 368, 593n
Crystal Palace, 649
Cullen, William, 25
Cumming, James, 103
Cunard Line, 21, 651, 667, 716, 728-30,
749-50, 7767, 785, 798n
Curie, Pierre, 549
Currie, Donald, 754, 783-5, 807

Dakota, 778
Dalton, John, 607
Daniell, J.F., 213
Daniell’s battery, 456, 677
Darwin, Charles, 598, 643, 645
on figure of carth, 577
on geological time, 524, 531-2, 536, 552,
362, 563, 564, 579, 581, 593u, 597, 637
Origin of species, 423, 524-5, 536-7, 561-2,
567, 593n, 597, 602, 636, 640-1
Salisbury’s criticism of, 603—4
Darwin, G.H., 57, 597-8
on figure of earth, 600-1
on geological time, 579, 598-602
on natural selection, 579, 642
Thomson's support for, 558
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on tides, 583, 598601
on sun's heat, 542-3, 544, 549-50, 608
Davis, Thomas, 802-3
Davy, Humphry
and dynamical theory of heat, 320, 325,
336, 339
ice melting experiment of, 325, 336, 342-3,
344
on repulsive motion, 339, 340, 400, 402,
409
Day, St J.V.. 706-8
De Morgan, Augustus
Calenlus of, 151, 169-71
and Diffusion Society, 151
as gentleman, 175
on symbolic algebra, 171, 172, 173, 178,
180, 186, 216
testimonial from, 113, 176n
definite integrals, 181n
Delaunay, C.E., 3667, 378, 392, 576-7,
584-5
democratic ideals, see diffusion of knowledge
demeon, Maxwell's, 429, 609, 617, 620,
621-8
Denny, Peter, 807
Denny. William, 24, 730, 781-2
Dent (chronometer maker), 761, 762
denudation
Croll on, 594, 600
Geikie on, 594-6
geological time and, 5624, 581, 594-5,
598-9
of Weald, 524, 531-2, 536, 562
depth gauges, 750-1, 785
Derby, 14th Earl of (Lord Stanley), 30, 33,
134
Derby, 15th Earl of, 801, 806, 812
Descartes, René, 85, 4251
and kinematics, 360-1
vortices of, 400, 515, 518
design argument, 40, 60, 84, 87-99 passim,
524, 641, 643, 645
determinism, 422, 429-30, 535, 61318, 626,
632-3
Deutschland, 7912
Devastation, HMS, 787
Devonshire, 7th Duke of, 807
Devonshire, 8th Duke of (Lord Hartington),
799, 801, 805, 807-10
diamagnetism, 260-3, 265, 269, 274-5, 277,
404
dielectrics, 219-28, 256, 260, 448, 4501, 477,
484, 700n
diffusion of knowledge
via experimental natural philosophy, 101-8
passim, 114, 125-8, 348-9
via laboratory practice, 131-2

via textbooks, 14-15, 33, 35, 119, 348-52,
355
Dr Thomson and, 10, 1415, 32-3, 35, 99,
100-1, 151
Treatise and, 349, 352, 355
as whig ideal. 174
Diffusion of Useful Knowledge, Society for,
58, 151, 153, 170, 802
digicalis, 137, 387
Dirichlet, G.P.L., 351
discases, 135~7
dispersion
anomalous, 468, 469, 470, 472
refractive, 442-3, 473
displacement current, see electricity
(displacement current), Maxwell
Disracli, Benjamin, 803
Disruption, the 1843, 45, 100
dissipation, see energy (dissipation of), work
(waste of uscful)
Dominion Line, 776, 785
Donaldson Line, 776
Douglas, George, see Argyll, 8th Duke of
Dove, HW., 351
Dreadnought, HMS, 787
Dreadnought era, 793, 797
Drennan, William, 7, 9-10, 12-13
dualism, Scottish, 87-8, 612-13, 625, 631, 644
Dublin Castle, 784
Dufferin, Lord, 735, 736, 737-8, 739, 801
Dufour, G.-H., 585-6
Duhamel, ].M.C., 35, 170, 366-7
Duhem, Pierre, 355
Dulong, P.L., 157, 351
Dumas, J.B.A., 106-7, 351
Duncan, Thomas, 34
Dunfermline, Lord, 434
Dunkeld, 784
Duns Scotus, 85
Dupin, P.-C.-F., 157
Durban, 784-5
dygograms, 370, 756
dynamical theory
of elasticity, 33940, 400-3, 410n, 427
Green and, 165
of heat: Clausius’s, 326, 338; Davy and
320, 325, 336, 339; joule’s, 304-5, 308,
314, 316, 320, 338; Rankine’s, 319-21,
326, 338, 414; Thomson’s acceptance of,
272, 278, 320, 325-8 passim, 33341,
344-7, 349, 402--3, 408, 410, 427; see also
energy physics (Thomson’s molecular),
hydrodynamics (of matter)
as hydrodynamics, 396-444
Hopkins and, 195-9, 201
MacCullagh and, 164-5
Stokes and, 200-2
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dynamics and work, 2434, 285-93, 41417, 498,
abstract, 353—4, 380-1, 429, 626-7, 630, 5034, 657-8
644 economy of nature, 89-99, 659

as cause of motion, 89, 122-4, 150, 195,
198, 200-1, 203, 237
of extremum conditions, 237, 240-75,
390-5
of field theory, 203, 230, 237-81
of forces, 372-9
versus kinematics, 3602
natural philosophy and, 89, 122-4, 150
particle, and energy dissipation, 61415,
622, 624, 625~7
physical, 380-1, 626-7, 644
in Treatise, 353-4, 372-95
dynamometers, 130, 291-2, 293, 387-8
dyne, 6931

Earnshaw, Samuel, 164, 215, 242
and dynamics, 375-7
carth
as an abode for life, 513, 516, 533, 535,
537, 548-9, 551, 552, 561-5, 569, 589,
602, 612, 634, 639, 641, 644
age of, 150, 192, 194-5, 317, 500, 523,
561-73, 579-611
age of rocks on surface of, 55960
application of Fourier to heat of, 193-5,
310-11, 560, 566-7, 56972, 757
causes of heat in, 53545, 559, 567-9, 380,
587, 589, 607-11
interior state of, 299, 553-9, 572-8, 597,
600-1
measurement of conductivities in, 558-60,
569, 589, 6056
measurement of temperatures in, 332,
559-60, 5645, 568-9, 579, 757
origins of, 560, 572-3
radioactivity and, 607-11
rigidity of, 573-8, 584, 600-1
secular cooling of, 150, 192-5, 206n, 238,
317, 524, 543, 544, 55273, 579-84,
587-92, 595n, 600-1, 612
as time-keeper, 583-6
East India Co., 276, 780
Eastern Telegraph Co., 705, 711, 808
Ecole polytechnique, 155, 157, 291, 365-6
economy
and electricity, 684-5, 712-22
and Empire, 7234, 732
and engineering, 65561
and laboratory, 677, 685-6, 698
and measurement, 2489, 2556, 292,
387-8, 685, 698
and telegraphs, 660-2, 666—7, 670-1, 677,
698. 709, 711
and Thomson’s compass, 771, 774

see also carth, progression, sun's heat
Edgar, Samuel, 8, 111
Edinburgh Academy, 699
Edinburgh Review, 17, 27
Edinburgh University, 22, 27, 34, 36-7. 43,
318
elastic solid ether, see ether (elastic solid)
clasticity
dynamical theory of, 33940, 400-3, 410x,
427
Poisson on, 200-2, 33940, 399, 400-3,
410n, 427, 467
thermo-, 407
Elder, John, 25, 135, 290, 730-1, 777, 794
Electric & International Telegraph Co.; 701
Electric Telegraph Co., 446
electrical industries, 632, 684, 697, 713,
716-22
electricity
absolute measurement of, se¢ measurement
(absolute electrical)
atmospheric, 575
and Admiralty, 794
as a compressible fluid: 456-68, 471, 477,
479-80, 482-8; see also ether (air-)
and dielectrics, 219-28, 256, 260, 448,
450-1, 477, 484
and displacement current, 228, 448, 450-1,
454-5, 459, 4601, 469-70, 477-8, 480,
482, 493
economy and, 684-5, 712-22
Faraday on, 195, 198, 213, 218-23, 254,
4467
Gauss on, 204, 205, 208, 213, 231, 240-1,
243-5, 246n, 248, 253-5
generation of, 712-14, 715-22
Green on, 165, 204, 208, 213, 215-16,
231-2, 254, 255
and hydrodynamic analogy, 263-75
lighting by, 684, 712-15
method of images for, 231-6, 240, 243,
246~7, 276, 457
for motive power, 684, 712, 713, 715,
720-1
Poisson on, 165-6, 203, 205-9 passim, 215,
216, 225-8 passim, 232, 235, 238, 245-6,
402
for railways, 684, 720~1
and specific inductive capacity, 213,
219-28, 240
storage of, 714-15
thermo-, 4036, 410n
Thomas Thomson on the nature of, 238-9
Thomson'’s heat flow analogy for, 20312,
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214, 217-18, 223-8, 229-31, 239, 240,
243, 252-5, 258, 264, 266, 269, 403-4,
447-33, 666
Thomson and the mathemarcal theory of,
203-36, 237-75
Thomson on the nature of, 208-12,
213-15, 226-8, 23840, 256, 281, 402-3,
4501, 45668, 471, 477, 479-80, 482-8
Thomson's preference for d.c., 719
and two spheres problem, 2316, 237, 240,
244-8, 250
and units of measurement, 4547
velocity of, 457-9
electromagnetic engines, 311, 332, 403,
712-13
electromagnetic theory of light, 445, 450,
454-8, 458--63, 469, 474-8
electromagnetism, see ficld theory
electrometers, 222, 245, 248-50, 251, 252,
456, 694, 700, 701
Thomson’s divided ring, 695
Thomson’s quadrant, 696, 705
electrostatics, see electricity
Ellis, R.L.
and Cam. Math_j., 80, 108, 176-7, 179
and geomerry of generation, 1845, 200
as interpreter of Bacon, 174n, 178n
and kinematics, 199-200, 366
opinion of Thomson, 80, 234
as whig mathematician, 65, 174
Empire
and Admiraley, 787, 791, 792-3, 794, 796
BAAS and, 698
and economy, 7234, 732
and geometry, 723-7
and Glasgow, 20, 21-5, 656, 708, 722, 732,
799
and Greenwich Observatory, 723—4
and industrialization, 20, 21-5, 491, 708
Ireland and the, 4, 7-8, 737-8, 802-10
the Magnetic Crusade and, 276-7, 756
and merchant marine, 7234, 732, 776-86
and patents, 708, 791
political economy and, 810
and ships’ magnetism, 276-8, 759, 764
and shipbuilding, 727-32
and telegraphs, 454, 649-52, 653, 668-70,
701, 711-12, 805-6, 808n
Thomson and the, 3—4, 799, 801, 803-10,
812, 814
Thomson and politics of, 799, 801-11, 814
and tides, 583
universality and, 356—7, 687, 8056
see also navigation
Encke, J.F., 351
Encke’s comet, 914, 97-8, 285, 523
Encyclopaedia Britannica, 88, 622

Eneyclopaedia Mertrapolitana, 153, 163, 166
cnergeticism, 336, 490-1
energetics, 633
cnergy
conservation of: and abstract dynamics,
3801, 626; as principle of mechanical
effect, 250n, 262-3, 283, 305-10 passim,
344, 346~7, 384-5; in Unseen universe,
631n
cosmology of, 497-523, 533-8, 5434
creation of, 307, 505, 519-20, 533, 535,
551, 609, 615, 634, 643
dissipation of: continuum theory and, 411,
428-40, 627, 629-32; and directing
power of life, 351, 612, 615-21, 622-5,
627-33. 643-5; by carth, 554-5, 565-9,
579, 581, 5834, 591, 612; emergence of
universal, 308-16, 317-18, 328-32, 333,
497-502; and free will, 551, 612-13,
615-17, 618-21, 622-5, 627-33, 643-5;
and instability of mechanical systems,
42840, 618, 625, 629, 631-2; particle
dynamics and, 614-15, 622, 624, 625-7;
by sun. 497, 498, 502, 504-5, 531, 332,
534, 336-8, 563, 612; Thomson's and
Maxwell’s interpretation of, 613, 617,
620, 621-33: see also demon (Maxwell’s),
progression, work (waste of useful)
as foundation of Treatise, 349, 351, 353,
380-95
and units of measurement, see
measurement (work-based)
kinetic: 347, 3556, 378, 499, 505; see also
vis viva
Larmor on Thomson's doctrines of, 684-5
potential: 347, 498-9; of solar system, 499,
500, 505, 520, 526, 529, 533, 535, 5434,
591-2, 634
sources of, 497, 502-5, 518-19, 525, 561
sun's, 397-400, 403, 414, 438, 497, 498,
502-51, 565-6, 590
Thomson's introduction of term, 315,
32933 passim, 346~7
see also work
energy physics, Thomson's molecular, 341-7,
40012, 41744, 471-94
Engineer, The, 650—1
engineering
birth of British academic, 6534
Cambridge University and, 63-5, 199
chair at Glasgow University, 30, 654
and cosmology, 329-32, 497-9, 5016, 509,
515-16, 523, 539-41
economy and, 655-61
in France, 135, 156-7, 199, 2434, 412
and Glasgow Philosophical Society, 51-2,
283, 285, 291-3, 318, 654-8, 660, 739
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engineering (cont,)
marine, 234, 130, 283, 285, 288-90, 292,
318, 330, 505-6, 657-8, 699, 729-32
and measurement, 656
professionalization of, 653—4
Rankine and academic, 65460
James Thomson and, 531-5, 130, 137-9,
243-4, 282-3, 285-6, 288-90, 292-3,
318, 387-8, 412-17
Thomson and academic, 660-1, 662-7,
677-8
and work, see work
engines, mathematics and, 152, 180, 188
Enlightenment, the 152
cpiscopalians, 44, 48, 68n, 99, 101-3
equipartition theorem, 428-30
Erebus, HMS (polar expedition ship), 756
Erebus, HMS (Napier-built), 786
erg, 695n
Ericsson, John, 296n
Ericsson's lead, 751
Erman, G.A., 351
ether
of Challis, 535-6
continuum theory of matter and, 396444
density of, 399, 403, 516, 518
elastic solid, 162-3, 256-60, 264, 272, 411,
445, 450-1, 460-3, 464, 467, 471, 481,
484-8, 4915
clectricity, and ponderable matter, 482-8
luminiferous, 162-5, 197, 198, 200, 397,
401, 404, 409, 411, 438, 461-2, 464, 469,
501-2, 514, 515-16, 518, 523, 534, 544
macroscopic analysis of, 471-2, 482-8
Maxwell's, 460, 481, 488, 492
Thomson's air-, 226—7, 240, 253, 258, 265,
277-8, 397402, 420, 443, 450-1, 462,
512, 534
Thomson's labile, 4868
and Thomson's telegraph theory, 45663,
4824, 491—4
see also hydrodynamics
Etruria, 777
Euler, Leonhard, 17-18, 34, 391-2, 4234,
425
Evans, FJ., 763, 789-91, 795
Everett, ].D., 564, 6951
evolution, inorganic, see progression, encrgy
(dissipation of)
evolution, organic, see life (evolution of)
experiment
as criterion for Glasgow natural
philosophy chair, 101-8
and diffusion of knowledge, 101-8 passim,
114, 125-8, 348-9
see also laboratory, measurement,
practicality

extremum principles
Thomson and, 237, 240-75, 317-18, 411,
414-17, 431-8
in Treatise, 390-5

failure, Thomson’s 1896 confession of, 489
Fairbairn, William, 283, 285-6, 288-90, 292,
553, 557-8, 674, 678, 699, 801
farad, 687, 6951
Faraday, 745
Faraday, Michael, 128, 129, 302, 306
on diamagnetism, 260-3, 265, 274-5, 277
on electricity, 195, 198, 213, 218-23, 254,
446-52, 477
introduction of the term ‘field’, 261
lines of force, 205, 212-13, 217-19, 220-1,
226, 259, 274-5, 450
on magnetism, 195, 198
on magneto-optic rotation, 256-61, 274,
341-2, 354, 403, 406-11 passim, 439, 473
natural philosophy of, 335
and objection to action at a distance, 213,
219
on quantity of electricity, 689-90
on quantity—intensity distinction, 220-3,
225-6, 281, 446, 450-1
on specific inductive capacity, 213, 219-28,
240, 700
and telegraphy, 446-52, 455
Thomson’s acquaintance with the work of,
203, 212-13, 216-18, 219, 223-8, 447
Thomson's early opinion of, 213, 216-17,
219
Faure, Camille, 714-15, 794
Ferranti, Sebastian de, 716-19
Ferrers, N.M., 190
Field, C.W., 668, 674, 678, 680
field theory
dynamics of, 203, 230, 237-81
energy (or work) in, 262-3, 273-5
kinematics of, 203-36, 237-8, 253, 25660,
279
Maxwell’s, 220, 341, 445, 448, 450, 454-5,
457-63, 474-82, 488-92 passim
ponderomotive force in, 237, 254-5, 260,
262-3, 270-5, 276, 487-8
propagation and, see ether
figure of the earth
Croll on, 586, 600
Charles Darwin on, 577
G.H. Darwin on, 600-1
Thomson and, 573-8, 584, 599-600
Thomson's prize essay on, 167, 206n
Fischer, W.F.L., 79, 351
Fisher, J.A., 72, 774, 788, 793-6
FitzGerald, G.F., 445, 487, 488, 490, 545, 604
on Hertz’s researches, 475
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on Maxwell's theory, 45962, 481-2,
4924
and mechanical models, 461
Fleming, William, 28, 41, 44-5, 49, 83, 109,
113-14, 116, 132, 134, 307, 613n
Flinders' bar, 771, 785
fluorescence, 398, 468, 470, 472
Fontenelle’s roses, 524, 545
Forbes, j.D.
on conductivities of rocks, 559-60
as cpiscopalian, 36, 43
geology of, 579, 589
and Glasgow chair, 101—4 passim, 108, 112
and Paris savants, 106
and reform of Scottish universities, 367,
55, 103
students of, 36-7, 64, 318, 731
on sun'’s heat, 542
Tait’s replacement of, 348
testimonial for Thomson, 113
as Thomson's colleague, 36, 127n, 1445,
235, 294, 298, 301, 302, 308, 312
as tory, 36, 276
on underground temperatures, 55960,
568-9, 757
and Whewell, 36, 103
force, 122—4
continuum theory in Treatise, 349, 354,
379-80
as energy gradient, 382-3, 388, 488
Faraday’s lines of, 205, 212-13, 217-19,
220-1, 226, 259, 274-5, 450
as matter in motion, 379, 423-5
ponderomotive: 237-40, 241, 244-8, 252,
254, 255, 260-3, 264-5, 2704, 276, 317,
487-8; versus point, 385-7
pressure versus moving force, 3756
in Treatise, 356, 37980, 382-3, 385-6, 388
see also action at a distance, Laplace
(programme of), point atoms, work
Foucault, J.B.L., 398n
Fourier, Joscph
analogies of, 149-50, 157, 161, 174, 183
British reception of, 36, 55, 149-50, 162,
165-8, 183, 190-1
and earth’s secular cooling, 150, 192-5,
317, 552, 560, 566~7, 569-72
versus Kelland, 166-7, 285
versus Laplace and Poisson, 15562, 166,
168
and macroscopic law, 13661, 197, 725

as mathemacical poet, 127-8, 149, 159, 183,

366
series of, 137-8, 166, 167-8, 369-72, 7567
as symbol of Victorian style, 149
and theory of heat conduction, 158-9
Thomson’s first reading of, 167

Thomson's and Gregory's interpretations
of, 183-5, 190-1
Thomson’s heat low analogy and, 205-12
passim, 226, 448-52 passim, 725
and Thomson's telegraph theory, 448-9,
451-2, 682
Fourneyron's vortex turbine, 293
Franklin, Benjamin, 320
Fraunhofer, Joseph, 397
free will
cnergy dissipation and, 551, 61213,
615-17, 618-21, 622-5, 627-33,
643-5
Jenkin on, 617, 628, 630, 631n, 645
Maxwell on, 429, 617-18, 632, 645
Stewart on, 617, 628-9, 631-2
James Thomson on, 617, 618-21
Thomson on, 351, 612-17, 627-8, 631n,
641, 644-5
French Revolution, 6-7
Fresnel, Augustin, 155, 157, 162-4, 167, 179,
463
Froude, William, 735-6, 739, 772
Fuller, Frederick. 69, 116, 140, 234n

Galileo Galilei, 373
Gall, Agnes (aunt), 113, 135-6, 139-40
Galton, Douglas, 674, 678
Galton, Francis, 66, 68, 632 .
galvanometer, Thomson's marine mirror,
669, 670-2, 673, 678, 704, 705, 709-10,
711
Gardner, Margaret (mother), 12-13, 18
Garnier, J.G., 35
Gauss, C.F.
on electricity, 204, 205, 208, 213, 231,
240-1, 243-5, 246n, 248, 253-5
system of units, 357, 685, 688, 700
on terrestrial magnetism, 55, 257, 258n,
265-6, 2767, 685
Geikie, Archibald
on geological time, 546, 590, 5946, 602-3,
605
uniformitarian geology of, 590-3
Genoa, University of, 699
Geological Society
of Glasgow, 537, 578, 580, 581-2, 586, 595
of London, 554, 565, 635
Geological Survey of Scotland, 593n
geology
at Cambridge, 60, 63, 192-9
catastrophist, 554, 563, 566-8, 572, 581,
587-600 passim, 635, 637
Thomson’s alignments with, 564, 579~80
uniformitarian, 193, 513, 547, 554, 561—4
passim, 566-8, 572, 5801, 585, 587-9,
5904, 637
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geology (cont,)
see also earth, Fourier, Hopkins, Lyell,
Sedgwick, Whewell, geometry
and the calculus of operations, 1843,
190-2
and Empire, 723-7
as kinematics, 124, 199-201
and non-hypothetical theory, 150, 155, 194
and practicality, 150, 230-6
as process of generation, 154, 184-5, 190-5
Germanic, 777
glacial epoch, see ice age
Gladstone, W.E., 799, 801, 803, 804, 807,
809-10
Glasgow
BAAS meeting (1840), 30, 52-5
diseases in, 1367, 139
and Empire, 20, 21-5, 656, 708, 722, 732,
799
Geological Society, 537, 578, 580, 581-2,
586, 595
population growth of, 20
Port, 22, 28
River Clyde and, 224
trade and industry of, 20-5, 126, 283,
3567, 655-8 passim, 7067, 727-32
whigs of, 23, 25, 30, 707
Glasgow Argus, 467
Glasgow Herald, 674
Glasgow High School, 50, 318
Glasgow Philosophical Society
character of, 20-1, 24-5, 30, 53, 83
debate on patents, 706-8
and engineering: 512, 283, 285, 291-2,
318, 634, 660, 739; committee on
applicd mechanics, 293, 655-8
Thomson’s contributions to, 296~8, 300,
424, 528, 745
Glasgow Science Lectures Association, 724
Glasgow University
College of, 25-32, 121, 133, 134, 140
criteria for election to chairs, 38-9, 100-1,
190, 243
engineering chair, 30, 138, 284, 291, 318,
654, 658, 659-60, 732
foundation of, 22
natural philosophy in, 834, 89, 101,
117-35
new site of, 132, 134-3, 732, 814
professional men in, 118-20
reform of, 25, 27-32, 41-9, 100-1, 116,
117, 128, 132, 134-5
regius professors of, 25, 27, 30-2, 41, 43-5,
118-19, 134
religious tests in, 41-9, 100-3, 134
structure of, 26-30
Dr Thomson: a student-at, 8; as

mathematics professor at, 18~19, 32-7
Thomson: a student at, 49-50, 613, 649,
811; as natural philosophy professor at,
117-35, 489, 811, 812; as Chancellor of,
812
tories of, 21, 25, 28, 41-7, 100-1, 114, 116,
134, 195
and undergraduate social origins, 58, 99
whigs of, 21, 25, 30, 41-7, 100-3, 116, 132,
134, 195
Glass, Elliot & Co., 668, 678, 679
Glen Line, 785
Good Words, 353, 535, 536, 538, 754, 759, 770
Goodwin, Harvey, 80, 174n, 215
Gordon, Lewis
and Carnot’s theory, 249, 296, 299-300,
301, 308, 318
and Glasgow engineering chair, 27, 30, 44,
64, 654, 730
and Glasgow Philosophical Society, 25,
285, 292
on mechanical effect, 243, 291, 387
as student of Forbes, 36, 64
and telegraphs, 6647, 699
James Thomson and, 51, 138, 283, 285, 292
as whig, 30
Graham, Sir James, 30, 47, 111-12
Gramme, Z.-T., 713
gravitational theory, of sun’s heart, 305, 506,
508-18, 525-33, 535, 538, 53944, 550
gravity, Thomson on, 423, 425-7, 519-20,
643
Graves, John, 188
Gray (compass maker), 768
Gray, Andrew, 17
Gray, George, 28, 41, 11314
Creat Eastern, 657, 661, 671, 680-2, 680, 681,
682, 683, 7056, 730, 763, 778
Great Exhibition, 649, 652
Great Western Telegraph Co., 743
Greatheed, S.S., 179, 183
Green, George
on electricity and magnetism, 165, 197,
204, 208, 215-16, 223, 231-5, 254, 255,
262n, 267 .
on ether and wave theory of light, 165,
197, 442, 465, 467, 469
and reform of British mathematics, 176,
234-5
Greenwich Observatory, 7234
Gregory, D.F.
acquaintance with Thomson, 69-70, 72
as admirer of Fourier, 183
and calculus of operations, 173, 180-92,
211
and Chemical Society, 168
compared with Thomson, 190-1
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death of, 108
and Edinburgh mathematics chair, 37, 102,
103
as editor of Cam. Math. J., 69-70, 80,
167-8, 173, 175-6, 203-4
and Glasgow natural philosophy chair.
1014 passim
as model for Thomson, 181
as whig mathematician, 65, 174
Grosvenor Gallery, 717-19
Grove, W.R., 542, 640
Guion Line, 776, 778-9
Guthrie, Frederick, 424
gutta-percha, 436, 636
Gutta Percha Co., 679
gyroscopes, 417
gyrostats, 436n, 438-9, 473-5, 485-7

Hachetre, J.N.P., 157, 291
Haiti, 767
Hall effect, 404, 406
Halloran, Daniel, 117
Hamilton, Sir William
criticism of Glasgow College, 27-8
on mathematics, 178
on Reid’s philosophy, 87
Hamilton, Sir W.R.
acquaintance with Thomson, 113, 188, 302
on ether and wave theory of light, 164
and principle of least action, 390-5
and quaternions, 185, 188, 364
Hammond, Robert, 717
Hancock, Elizabeth, 139
Hancock, Neilson, 139
Hardy, W.B., 5501
Harland and Wolff, 777-8, 786, 803
Harris, W.S., 216-17, 227, 240, 246, 250,
252-3, 254, 302, 767-8
Hartington, Lord see Devonshire, 8th Duke
of
Haughton, Samuel, 596
Hayward, R.B., 188
heat
caloric theory of, 283, 304-5, 306, 315~16,
336~7, 338-9, 403n
conduction of, 158-62, 1834
motive power of, 282, 289-90, 293-316,
318-33
as a state function, 314, 316, 320, 3234,
334, 336
theory of central or primitive, see earth
{secular cooling of)
Thomas Thomson on the nature of, 238
Thomson on the nature of, 283, 314,
315-16, 334-5, 336-41, 344-7
see also dynamical theory (of heat),
Fourier, thermodynamics

849

heat death, 5001, 551
see also encrgy (dissipation of), progression
heat flow analogy, see analogy (Thomson’s
heat flow)
Heaviside, Oliver, 445, 481-2, 487, 495
and telegraphs, 482n
vector notation of, 490
Hegel, G.W.F., 335-6, 361
Helena, 728
Helmbholtz, H. von, 132, 146, 189, 283, 352,
527, 776, 812
aboard Lalla Rookh, 736~9
on anomalous dispersion, 469
determinism of, 617-18, 626
on carth's heat, 560-1
on ether and matter, 443n
firsc meeting with Thomson, 501, 560
on heat death, 500-1, 551
on earth’s nebular origins, 560
opinion of Thomson, 527
and Physikalisch- Technische Reichsanstalt,
686n
on standards of measurement, 690, 694
on sun's heat, 5201, 526~32, 5424,
545-9, passim, 561, 593, 617
*Ueber die Erhaltung der Kraft', 351, 360
visits to Glasgow, 132, 283, 417
on vortex modons, 380, 412, 417-22, 427,
431
Henry, Rev P.S,, 112
Herapath, john, 340, 402
Hercules, HMS, 793
Herschel, J.F.W.
and Analytical Society, 17, 151
and renewal of British mathematics, 60,
154-5, 1734, 176
on Encke’s comet, 91
as gentleman, 175
on Laplacian planetary system, 36n, 90,
1534, 583
and Magnetic Crusade, 276
on natural selection, 641
on sun’s heat, 503, 504, 530, 536, 542
on sun’s spots, 517
on symbolic algebra, 171, 1724, 181
on verae causae, 510
on wave theory of light, 163, 164
on zodiacal light, 511-12, 518
Hertz, Heinrich, 474-5, 490, 492-3
Hill, Alexander, 28, 41, 45, 109, 113-14, 134
Hind, John, 68
Hodgkinson, Eaton, 557
Holmes, F.H., 712
Holt, Alfred, 731
Home Rule, see Ireland
Hooker, ].D., 641-3, 645
Hooker, W .J., 44
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Hooper, 744-8 passim, 796
Hopkins, William, 57, 60, 103, 114, 116
on climatal changes, 556, 572
on conductvities of rocks, 558-9
on creation of earth, 555
as critic of Darwin, 524, 636
and dynamics, 376~7
experiments with Joule, 553, 555, 556-8
geological methodology of, 195-8, 553-6
on interior state of carth, 553-9, 573, 574,

575-8

as mathematical coach, 33, 59, 66-8, 181,
198-9, 200

physical geology of, 192, 193, 195-9, 299,
552-9

on precession and nutation, 575, 578
on progression, 552-6, 588, 634—6
Thomson as a pupil of, 69, 72, 76, 78-82,
215, 242
Thomson’s disagreements with, 5756
Thomson’s high opinion of, 552-3, 579,
589
as a tory, 66
on volcanoes and earthquakes, 353, 573
and Willis, 367
Horseley Iron Co., 285, 288, 387, 659
Hotspur, HMS, 787
Hughes, Henry, 798n
Hume, David, 86, 94
Hutton, James, 537-8, 587, 588, 635
Huxley, T.H., 525, 528, 546, 582, 584, 626,
633, 638, 645, 736, 807n
on evolutionism, 587-8
opinion of Thomson, 642
on origin of life, 638-9
on secular cooling of earth, 587-9
on sun’s heat, 538
tidal retardation, 585-6
Hunterian Museum, 117
hydrodynamics
of matter, 396444, 489
see also continuum theory, dynamical
theory, macroscopic analysis
hydrodynamic analogy, Thomson’s, 263-75,
304, 412-14, 4212
hydrokinetic analogy, 424
Hymers, john, 68
hypotheses
Fourier’s avoidance of, 161-2
J.P. Nichol and, 39-40, 167
Rankine and, 318-23
Scottish caution towards, 89, 101, 167, 210,
238
Thomson and, 178, 20912, 213-15,
228-31, 237, 253, 279-80, 334, 341-7,
348

hypothetico—deductive methodology, 155-6,
15861, 163

Iberia, 752
ice age, 556, 564, 585
Idaho, 779
images, Thomson's method of, 2316, 240,
243, 2467, 276, 457
Imperialism, sce Empire
ince, Francis, 716-18
inductive capacity, specific, see electricity
industrial revolution
and practical man, 652n
second, 652-3, 667, 683
industrialization, 9, 14, 20, 21-5, 727-32
industrics
aluminium, 684, 721-2
chemical, 632
electrical, 632, 684, 697, 713, 716-22
of Glasgow, 20-5, 126, 283, 3567, 655-8
passim, 706-7
iron, 20, 23, 655
shipbuilding, 20, 22-5, 654, 657, 727-32
telegraph, 455-6, 636, 637, 664, 666, 668
textile, 5, 9, 20, 22-3, 368, 673, 680, 803
Inflexible, HMS, 794
Inman Line, 729, 776, 785
Institut de France, 158
Institution of Electrical Enginecers, 483,
698
instrument(s)
experiment as an, 12{-3
French makers of, 129,
marine, 24, 293, 727, 730, 739, 740-7,
749-~53, 754-98
mathematics as an, 33, 39-40, 121-3
J.P. Nichol and astronomical, 37, 74, 105
Thomson and dclicate measuring, 127-8,
637, 670, 678, 695, 696, 711, 790
Thomson’s telegraph, 669, 670-2, 673, 678,
7006, 708-12
White as supplier of, 701, 714, 754, 775
Inverclyde, Lord. see Burns, John
Ireland
emigration from, 6
Empire and, 4, 7-8, 737-8, 802-10
famine in, 4, 135, 139, 803
Home Rule for, 4, 737-8, 799, 801-10
the Irish Church in, 5, 48, 111, 803
National Schools of, 334, 111, 802
nationalism in, 33, 801-10
and political economy, 802-3, 805
presbyterians in, 4, 6, 11-12, 13, 48,
111-13
Queen's Colleges of, 111-13, 138-9, 178,
737, 803
rebellion of 1798 in, 3-8, 9, 802, 809
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Roman Catholics in, 4, 5-6, 334, 48,
111-13, 806
Dr Thomson and, 7-19, 111-13
Thomson and, 34, 111-13
United lrishmen of, 7
Young Irelanders’ rebellion in, 802-3, 806
Irensides, 757, 765
irreversibility, see dissipation, progression,
work (waste of useful)
irrotational motion, 421-2
Isabella, 756

Jack, William, notes of Thomson’s lectures,
226-7, 401, 451, 616
Jacobi, C.GJ., 3934, 693
Jardine, George, 100
Jeffray, James, 28, 41, 132
Jenkin, Fleeming, 698-9
on Darwin's theory, 536-7, 580-1, 637-8
and electrical measurement, 687, 688, 694,
695n, 699-700
first meeting with Thomson, 699-700
on free will, 617, 628, 630, 631n, 645
liberal politics of, 699
on matter, 4251, 628
on rule of thumb, 536, 659
on sun's heat, 536~7, 580
Thomson’s partnerships with, 684,
698-706, 709~10, 714, 743, 744
Jenkins, D.1,, & Co., 785
Johnson, Edward, 759, 760, 763
Joly, John, 550n, 608
Joule, J.P., 303
on compass, 766
criticism of Carnot’s theory, 282, 306-7,
311-15
on Darwin's theory, 525, 528, 561
on dynamical theory of heat, 304-5, 308,
314, 316, 320, 338
and electrical measurement, 687, 690-3,
694n
on electromagnetic engines, 311, 332, 403,
712
and energy (vis viva) conservation, 306,
384, 626
experiments with Hopkins, 353, 555, 556-8
experiments with Thomson, 401n, 402, 553
on ‘falling stars’, 510
on fluid friction, 272, 293, 294, 302, 304,
308, 310, 312, 322-3, 539
on laws of nature, 85-6, 306
priority claims of, 285n, 335-6, 353n
on shipbuilding, 730
and telegraph theory, 456-7
Thomson's first acquaintance with, 278-9,
294, 302-5
on work-heat relation, 283, 294, 302-16,

318, 321, 324, 328, 332, 498, 524, 539,
626

Jaurnal de mathémathique, 204

Julius, W.H., 489

Kaiser-i-Hind, 780
kalcidoscope, 234
Kant, Immanuel, 335, 588-9
Keen (compass maker), 768
Kelland, Philip, 37, 43, 102-3, 114, 164,
166-8, 285
Kelvin, Bottomley and Baird, 798+
Kelvin, Lord, see Thomson, William
Kelvin, River, 134, 809, 814
Kelvin Hughes, 797-8
Kelvin and James White Lid, 775, 797-8
Kelvin Seamount, 7501
Kelvin's law, 715
‘Kelvite’, 798u
Kepler's laws, 195, 517
Ker, Eliza, 82, 140
Kerr, Lord Walcer, 788-9, 793, 797
kinematics
and Cambridge network. 64, 199-202
versus dynamics, 360-2
of ficld theory, 203-36, 237-8, 255,
25660, 279, 371-2
as geometry of motion, 199-201, 211, 360,
365-72
and progression, 150, 192-202
as pure mathematics, 360-2
in Treatise, 353—4, 360-72, 378
see also dynamics
kinetic theory of gases, 378, 419-20, 423, 628
Thomson's, 427-30
kinetico-statics, 423
kinetics, 378
King George V, 686
King, Clarence, 547, 606-7
King, D.T., 734, 748
King, David, 127, 137, 5334, 734
Kingsley, Charles, 3571, 651-2
Kipling, Rudyard, 650
Kirchhoff, G.R., 189, 398n, 530
on telegraphs, 458
Kirk, A.C., 730, 731
Knott, C.G., 359-60

La Plata, 748
laboratory
birth of British physics, 653
and economy, 677, 6856, 698
Lalla Rookh as, 738-9, 741-2, 751-2, 755,
776
Liebig’s chemical, 120, 129
need for a national physical, 685-6,
698
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laboratory (cont,)
Regnault’s, 107-8, 128, 129, 131, 243-5,
282, 300-1, 320, 343
Thomas Thomson’s chemical, 30-1, 105,
120, 129
Thomson'’s physical: 29, 120, 128-35, 187,
308-9, 404, 412, 417, 454, 544, 553, 656,
799; and electrical testing, 677, 684, 700,
714; funding of, 705
see also Cavendish Laboratory, matter
(properties of)
Laborde, Albert, 549
labouring force, see Whewell, work
Lacroix, S.F., 345
Lagrange, ]J.L.
abstract mathematics of, 181, 199
British reception of, 17-18, 346 passim,
63, 83, 162, 167
calculus of, 35, 151, 154, 169
no diagrams used by, 471
dynamics of, 165, 201, 241, 3734, 3834,
387n, 3924
opposition to Fourier of, 158
on planetary system, 18, 583
rejection of least action, 391
Lairds of Birkenhead (shipbuilders), 735
Lalla Rookh, 705, 714, 727, 732, 73340, 735,
741-2, 747-8, 799
Lamarck, J.B., 633
Lamé, Gabriel, 105, 201
Lampson, C.M., 672, 674
Lane, Homer, 547
Langley, S.P., 542-3, 549
Laplace, P.S. de
determinism of, 613-16 passim, 632
no diagrams used by, 471
on earth’s density, 583
on carth’s figure, 167
on earth’s secular cooling, 567
versus Fourier, 15460, 166-8 passim
versus Newton, 155-6
on planetary motion, 18, 336 passim, 55,
63, 83, 89-92, 152-3, 195, 206, 522-3,
543, 5834
on point atoms and forces, 154-6, 158,
160, 164
programme of, 150, 154~7, 160-2 passim,
166, 168, 197, 199, 203, 207, 337
rejection of least action, 391
on tides, 583
Laplace’s coefficients, see spherical harmonics
Larmor, Sir Joseph, 282, 336n, 436, 604,
6845
and Thomson’s ether, 487, 490, 493, 494
on Treatise, 355, 358
latitudinarianism
at Cambridge University, 60-1

Nichol's 3941

Dr Thomson’s 10, 12, 13-14, 21, 41-7,
195, 229-30, 342

Thomson’s: political, 799, 806, 810;
religious, 47-9, 50, 113, 138, 178, 195,
283; scientific, 177n, 229-30, 234, 237,
279-80, 342, 335, 357, 463, 518u

laws of nature, 53960, 84-99, 134, 156,

192-5, 609

Nichol and, 40, 84-5, 95-8, 2456, 307,
317

Thomson and, 84, 989, 121-3, 192-5,
237-8, 317-18, 329-32, 391-2, 497-8,
537

see also progression, voluntarism

Le Sage, G.-L., 425-6, 630
least action, principle of 270-3, 3504
Lecky, S.T.S., 725n, 750, 785-6
Legendre, A.-M., 167
Leibniz, G.W., 425n
calculus of, 151-2
consistentior status and, 562, 563, 567, 569,
584, 589
Leighton, Capt., 750~1
Leslie, John, 34, 36
Leverrier, U.J.J., 528
Leviathan, see Great Eastern
Leyden jar, telegraph as, 4467, 450-1
Leyland Line, 776
Liberal Unionisrn, Thomson and, 3, 113, 177,
357, 737, 738, 799, 801, 803-11, 814
Liddell and Gordon, 699
Liebig, Justus von, 117, 120, 129, 140
life
creation of, 612, 634-7, 638-9, 642, 643-5
earth as an abode for, 513, 516, 533, 535,
537, 548-9, 551, 552, 561-5, 569, 589,
602, 612, 634, 639, 641, 644
energy dissipation and directing power of,
351, 612, 615-21, 622-5, 627-33, 643-5
evolution of, 524-5, 551, 579, 580-1, 395,
597, 6034, 612, 63345
meteoric origins of, 63940, 642-3
natural selection and, 524, 551, 579, 381,
598, 634, 637-8, 641-2
light
electric: 684, 712—15; House of Commons
Select Committee on, 713-14, 715
electromagnetic theory of, 220, 445, 450,
454-8, 458-63, 469, 474-8
particle theory of, 1634, 461
velocity of, 450, 455, 457-9, 478, 480
wave theory of: 162-5, 179, 197-8,
25660, 318, 320, 463, 470; see also cther
zodiacal, 511-12, 514, 51718, 528, 640
lighthouses, 712-13, 724-5
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Lilley (compass agent), 768, 782
limits, method of, 35, 154, 169-71
Lindsay, Sir Coutts, 71718
lines of force, see force (lines of)
Liouville, Joseph, 204, 216, 234, 246, 278, 351
Lloyd, Humphrey, 276
Lockyer, J.N., 542, 628
Lodge, Oliver, 481-2, 686n, 720u
London
Astronomical Society of, 151, 175
Geological Society of, 554, 565, 635
King’s College, 617, 691, 692-3
University of, 151, 169-70, 175
London Electric Supply Co., 718-19
London Mathematical Society, 191, 439
Loschmidt, Joseph, 419-20
Love, A.E.H., 191
Lucania, 777
Lucretius, on atoms, 418-19, 430, 628
Lushington, Edmund, 28, 434, 80, 101, 116,
134, 7867
Lusitania, 727-8, 777
Lyell, Charles
and earth’s hear, 192-3, 554
and geological time, 524, 579
steady-state geology of, 166, 192-3, 542,
579, 588, 590
on species, 633
Thomson’s critique of, 5337, 562, 564,
567-8, 579, 589

Macaulay, T.B., 659, 662
McClean, J.R., 138
McClure, J.H., 782
MacCullagh, James, 164-5, 177, 197, 442
Macfarlan, Principal Duncan, 27-8, 43-7, 83,
100, 109, 113, 116, 134
MacGill, Stevenson, 28
MacGregor, Gow & Co., 785
MacHale, Archbishop, 112
Maclver, D. & C., 749, 783
Mclver, David, & Co., 785
MacKinnon, William, 781-3
Maclaurin, Colin, 36
Macleod, Norman, 7545
Macmillan (publisher), 351, 359
Macmillan’s Magazine, 530, 628, 636
McNeil, John, 51
Maconochie, Allan, 21, 28, 43, 45, 47, 116,
129, 134
MacQueen, James, 728
machines
Cambridge texts on, 199
French texts on, 1567, 161-2, 199
see also work
macroscopic analysis
of atoms, 403, 407-12, 427-38

by Cambridge mathematicians, 195-202
of ether, 471-2
and carly field theory, 256-75
of forces, 385-6
by Fourier, 157-61
and mathematical theory of electricity,
203-19, 228-36, 237-55
and mathematical theory of magnetism,
276-81, 341-2
of points, 3856
and thermodynamics, 327-33
see also atoms (Thomson's vortex),
Baltimore Lectures, dynamical theory,
energy physics (Thomson’s molecular),
hydrodynamics (of matter)
Magnetic Crusade, 2767, 756
magnetism
Airy on, 277, 278, 370
Ampére on, 266-7, 270, 408
Faraday on, 195, 198
Green on, 163, 223, 262n, 267
Poisson on, 165, 206—7, 223, 235-6, 370
rotations of, 402-12
ships’: 236, 278, 370, 404, 7547, see also
compass
terrestrial, 35, 265-70, 276-8
thermo-, 403, 407
Thomson and the mathematical theory of,
261-81, 341-2, 758-9
Thomson on the nature of, 259-60,
269-70, 281, 402-12, 424
magneto-optic rotation, 256~61, 274, 403,
406—11 passim, 439, 473, 483
Majestic, 778
Malebranche, Nicolas, 425n
Malthus, T.R., 94-5
Manchester Literary and Philosophical
Society, 654
Mansell, Robert, 298n
Marloye (instrument maker), 1291
Mascart, E.E.N., 605
mathematical analogies, Thomson's use of,
150, 174, 183, 186~7, 20312, 214,
217-18, 223-8, 229-31, 239, 253-5,
25660, 263-75, 3412, 345, 347
mathematical physics, reception in Britain of
French, 14968
mathematics
in Cambridge University, 34, 36, 35, 62-8,
151~5, 168-92
as a criterion for the Glasgow natural
philosophy chair, 101-4
and engines, 152, 180, 188
as a mill, 586, 603
reform of British, 33-7, 149-202
in Scotland, 32-7
see also calculus
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matter, laws of, see determinism, laws of
nature
matter, propertes of, 125, 156, 248-9, 3534,
527, 530-2, 551, 553, 554, 556-8, 580,
589, 605, 636, 685, 799
Matthiessen, Augustus, 687x, 694
Maule, Fox, 45-6
Maupertuis, P.L.M.de, 391-2, 423
Mauretania, 777
Maxwell, J.C.
and Cavendish Laboratory, 653
demon of, 429, 609, 617, 620, 621-8
displacement current of, 187, 228-9, 259,
448, 450-1, 4545, 4601, 469-70,
477-80, 493
education of, 36, 68, 699
on elastic solids, 2012
clectromagnetic theory of, 220, 341, 445,

448, 450, 454-5, 45763, 474-82, 488-92

passim
‘Equations’ of, 228, 474, 477-80
ether of, 460, 481, 488, 492
and Faraday, 220, 228, 259, 275, 448, 450
on free will, 429, 617-18, 632, 645
and kinematics, 365, 367-8
on kinetic theory of gases, 419, 423, 426n,
428-9, 628
macroscopic style of, 201-2, 348, 354
and measurement, 685, 694, 695u
on point atoms, 4281
on quantity—-intensity distinction, 220, 228
and quaternions, 188, 363-5 passim
Thomson’s early acquaintance with, 281
Thomson's annotations to Treatise of, 185,
475, 477-9, 491
use of analogies, 212
on viscosity of gases, 685
on vortex motion, 421n
Maxwell-Boltzmann distribution, 429-30
Mayer, J.R., 285n, 335-6, 343, 353n
hypothesis of, 401n, 402
on sun'’s heat, 503, 518
Meadowbank, Lord, 116
measurement
absolute electrical, 237, 244-5, 301, 4547,
656, 6768, 684, 687-95, 698, 700
absolute temperature, 249-50, 299-301,
3245
BAAS and, 656, 686, 687-95, 698
of conductivities of rocks, 558-60, 569,
589, 6056
and economy, 248-9, 255-6, 292, 387-8,
685, 698
engineering, 656, 700
Jenkin and electrical, 687, 688, 694, 695n,
699-700
Maxwell and absolute, 685

of terrestrial temperatures, 552, 559-60,
564-5, 568-9, 579, 757
and Thomson's methodology, 441, 445,
454-6, 470, 480-1, 684
Thomson and precision, 108, 122, 126-8,
2434, 246, 282, 299, 404, 4546, 685-6,
700, 711, 799
work-based, 244, 248-30, 255-6, 276, 283,
291-2, 300-1, 303, 355-7, 387-8, 684-5,
687-93
see also laboratory (Thomson’s physical),
matter (properties of), navigation
mechanical effect, see work
mechanical philosophy, see natural
philosophy
mechanics, see dynamics, energy, kinematics,
statics, work
mechanics insticutes, 177
Meikleham, Edward, 51
Meikleham, William
as natural philosophy professor, 834, 89,
117-18, 123, 167, 649
and Glasgow Philosophical Society, 24
and non-hypothetical theory, 210
on motion and force, 361, 377, 379
declining years of, 28, 43, 101, 1034, 109,
113, 755
Melbourne, Lord, 276
Mephistopheles, 488-90
metaphysics
kinematics as, 230, 361-2
versus measurement, 434
as pure mathematics, 361-2, 724
as rejected by Lagrange and Laplace, 391
as rejected by whig mathematicians, 177-8,
187-8
Dr Thomson’s dislike of, 10, 229-30
Thomson's dislike of, 144, 178, 336, 361-5,
441, 471, 491, 652
methodology
of consilience, 353—4
Darwin’s violation of inductive, 636
in Hopkins's geology, 195-8, 553-6
of non-hypothetical theory: Coulomb’s,
212, 215, 227, 230, 234, 279; and
electricity, 209-12, 21315, 228-34; and
geometry, 150, 153, 194; and
magnetism, 278-81; and metaphysics,
177-8, 187, 230; and practicality, 150,
155, 167; Scottish, 89, 101, 167, 210,
238; Thomson'’s rethinking of, 334,
341-7
Thomson’s: conceivability criterion in,
441, 445, 469, 551; consistency criterion
in, 573, 602, 605; criterion of
measurement in, 441, 445, 454-6, 470,
4801, 684; criterion of practicality in,
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441, 445, 454, 479-81, 489-94, 551; and
demand for interpretation, 1724,
185-92; of ‘look and see’, 463-71,
487-94, 613; of philosophical
uniformitarianism, 639, 643; unity of
theory and practice in, 2316, 240-56,
278, 360, 454, 483, 654-67, 6701,
675-8, 790-1
rule of thumb, 288, 536, 659
of trial and error, 659, 6607, 670-1, 6767
of verae causae, 510, 640
see also analogy, hypotheses,
latitudinarianism, macroscopic analysis,
models
Michelson, A.A., 463
Mill, James, 37
Mill, John Stuare, 37-8, 96-7, 2456, 248
Millar, Charles, 350-1
Millar, James, 32, 83
Miller, Hugh, 635
Miller, W.H., 397, 687n
mind
laws of, 613-15
Reid on, 87, 612-13
Robison on, 87-8, 612-13
Thomson on, 121, 334-5, 336, 613-14
see also free will
Minotaur, HMS, 788, 789
miracles, 85, 307, 334-5, 61315, 619, 644
Mitchell, Charles, 744, 796
Mitscherlich, Eilhard, 351
Mivart, St George, 597
models, mechanical
in Baltimore Lectures, 464-70, 4724
of ether, 162-5, 485-9
FitzGerald and, 461
molecular, 318-20
Thomson and, 53, 55, 173, 230, 285,
43840, 442-3, 445, 456-8, 485-7, 494,
53941, 5434, 551
Moigno, F.N.M,, 35, 170-1, 522-3
molar-molecular distinction, 4404, 471
molecular energy physics, Thomson’s, 3417,
400-12, 41744
molecules
as discrete objects, 159-60
as volume clements, 159
see also atoms
Monarch, HMS, 735
Monge, Gaspard, 157, 199, 291, 365
Monitor, 568, 591-2
Montana, 778-9
Moriarty, Capt., 670, 725, 740, 751, 787
Morin's dynamometer, 291-2, 387-8
Morley, E-W., 463
Moseley, Henry, 291
Mossotti, O.F., 320

Murchison, R.1., 579, 589, 590-2 passim
Murphy, Robert, 2061, 254n

Murray, David, 1234, 127, 357
Mylne, James, 28, 100

Napier, David, 24, 288, 729
Napier, J.R., 20, 24, 654, 655, 657, 730, 741,
786
on compass, 760, 761, 766-8, 770-1
pressure log of, 739
Napier, Robert, 23—4, 656, 729-30, 731, 748,
776, 7834, 7867, 792
Napier, Sir William, 174
National Line, 776
National Physical Laboratory, 685-6
natural history, 88-9, 934, 121-2, 335, 372,
384, 537, 588, 638
natural history stage, 121-2, 638
nacural law, see laws of nature
natural philosophy
aims of, 89, 649
and dynamics, 89, 537
of Faraday, 335
in Glasgow University, 834, 89, 101, 210
and the Glasgow campaign, 100-16
and political economy, 90, 150, 1534
professionalization of, 117-20, 126-8, 190
in Scottish universities, 88-9, 101, 210,
334-5, 349
of Thomson, 88-9, 111-12, 120-8, 210,
334-5, 372, 378-9
Thomson as professor of, 117-35
natural philosophy stage, 121-2, 638-9
natural selection, evolution by, 524, 551, 579,
581, 598, 634, 637-8, 641-2, 751
natural theology
Paley on, 641
Thomson on, 641, 643, 645
nacuralism, of Tyndall, 535, 617, 626
Naturphilosophie, 336
Nautical Almanac, 726
Navier, C.L.M.H., 157, 161, 162n, 242, 291
navigation
Admiralty charts for, 724
astronomical, 723-6, 740, 785
‘dead reckoning’, 724, 726-7, 786
deep-sea sounding, 724, 727, 740, 749-53
hazards of, 733, 748-9, 777, 778-9, 782,
784
and Massey fly, 740
pilotage, 724-5
Sumner’s method of, 725-6, 741
Thomson’s depth gauges and, 750-1, 786
Thomson's practicality in, 724-7, 740
see also compass
nebular hypothesis, 96~8, 192, 285, 311, 409,
511a, 520-3, 526, 543, 560, 572, 588
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Neil Amnott Demonstratorship, 705
Neilson, J.B., hot-blast process and, 23
Neilson, Walter, 655, 657
Nelson, HMS, 797
Neptune, HMS, 792
Netherhall, 705, 714, 727, 799, 809
Neumann, Franz, 310, 364
New York, Newfoundiand, and London
Telegraph Co., 668
Newall, R.S., & Co., 664, 6667, 663, 699,
700
Newcomb, Simon
on earth’s rigidity and rotation, 577, 599
on sun’s heat, 541-2, 545-7 passim
Newton, Isaac
analogy of nature, 1556
disciples of, 36, 5960, 88, 154
first rule of reasoning, 510
fluxional caleulus of, 35, 1512, 154, 184
geomerry of, 63, 79
law of gravitation, 152-3, 166, 195
laws of motion, 201, 362~3, 372-3, 3751
on mechanical arts, 659
on nature of light, 461
philosophy of, 155-6, 197-8, 337
planetary system of, 18, 33, 62, 92, 97, 377,
522
re-reading by T & T, 352-3, 361, 363,
372, 380-9, 524
theology of, 85, 92, 97
Niagara, electricity from, 713, 714, 719
Niagara, USS, 651, 667, 668-9, 674
Nichol, J.P.
and astronomical instruments, 37, 74, 105
bankruptcy of, 746
Cyclopaedia, 75, 350
death of, 75, 190
on design, 40, 84, 534-5
dislike of hypotheses, 39-40
on evolution of life, 633—4
and Fourier, 167, 682
on geometry, 210
and Glasgow Philosophical Society, 20, 25
and Glasgow University reform, 21, 28,
32, 37-9
on instrumental role of analysis, 33, 123,
152
latitudinarian views of, 3941, 43
on laws of nature, 40, 84~5, 95-8, 245-6,
307, 317
on motion and force, 362, 377, 379
and natural philosophy campaign, 104-5,
109, 116
nebular hypothesis of, 96-8, 192, 285, 311,
409, 511n, 520, 522-3, 334, 633
popular lectures and books of, 38-9, 53,
75, 100-1, 119

Index

on progression, 95-8, 192, 245-6, 248, 537,
551, 6334
reform of education, 334, 3941
as John Thomson's teacher, 55
as Thomson’s teacher, 38, 49, 50, 108, 167,
361n, 682
on unity of creation, 534-5
on zodiacal light, 511in
Nichol, John, 49, 124n, 804
Nicholson, William, 17
Noillet, F., 712
non-hypothetical theory, see methodology
Norge, 796
Northampton, HMS, 792-3, 794

O’Brien, Matthew, 79, 164
O'Connell, Daniel, 802, 803
Oceanic, 778

Ockham, William of, 85
ohm, 687, 693, 694-5
Ohm’s law, 689-91
Olympic, 778

Orr, James, 550, 610
Ostwald, Wilhelm, 336, 490
Overland Route, 711, 780
Oxford University, 60, 68n

P & O, 728, 730, 731, 779-81, 785
Pacific Steam Navigation Co., 731
Page, David, 582n
Paisley, Rev Robert, 144
Paley, William
Evidences, 68, 77
on laws of nature, 871
Natural theolagy, 641
Palni, 750-1
Pambour, Count de, 64
Parkinson, Stephen, 80
Pamnell, C.S., 799, 803
Patent Law Amendment Act, 706
patents
BAAS on, 708n
and Empire, 708, 791
Glasgow Philosophical Society debate on,
706—8
and political economy, 706-8
and progress, 706-8
Rankine’s telegraph, 453
system of, 706-8
James Thomson’s vortex turbine, 130,
292-3, 301, 412-17
Thomson on reform of, 708
Thomson's: compass, 754-5, 770-5;
compass deflector, 774; and parterships,
684, 698706, 708-10; profits from, 684,
701, 702-5, 710, 716, 717, 733, 764;
sounding machine, 744, 777, 780-6
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passimi, 787-9, 7915 passim; telegraph,
453, 667, 7006, 708-12
Peacock, George, 17, 151, 171-2, 176, 180-1,
186
Pearce, Sir William, 730, 731
Peel, Sir Robert, 11, 28, 30, 47, 65, 111-12,
802
peerage, Thomson's, 3, 799, 801, 803, 807-9
Peltier effect, 332
Pender, John, 680, 711, 801, 808
Penn & Co, 699
Perry, John
on earth’s age, 6037
on sun's heat, 544-9
Persia, 729, 730
Peterhouse, see Cambridge (and Peterhouse)
Petit, A.T., 157
Philadelphia Exhibition (1876}, 713
Phillips, John, 558, 579, 589
and BAAS, 558, 562, 565, 596n
as critic of Darwin, 524, 562, 636
on geological time, 5624, 590, 595, 596n,
5989
on underground temperatures, 564-5
*philosophic radicals’, 37-8
phosphorescence, 468, 470, 472
physics
solar, 540-1
see natural philosophy, matter (properties

o
Physikalisch- Technische Reichsanstalt, 686n
physigue, la, 103, 106
Pixii (instrument maker), 1291
Plana, Giovanni, 277
Playfair, John
on Laplacian planetary system, 89-90, 153,
537-8, 582, 583, 586
on motion and force, 89, 378
and reform of British science, 17, 90, 153,
167
Playfair, Lyon, 804, 810
Poinsot, Louis, 366n
Poisson, S.D.
no diagrams used by, 471
as disciple of Laplace, 155, 158, 164
and dynamics, 241, 374-5, 376, 377
on earth’s heat, 192, 555, 568-9
on elasticity, 200-2, 33940, 400-3, 410n,
427, 467
on mathematical theory of electricity,
165-6, 2039 passim, 215, 216, 225-38
passim, 2456
on mathematical theory of heat
conduction, 159-61, 166, 184, 205
on mathematical theory of magnetism,
165, 206~7, 223, 235-6, 278, 370,
75662 passim, 769, 770

857

Stokes's cridcism of, 200-2, 339
Thomson's criticisms of, 235, 339-40, 467,
469
Whewell and, 36, 166
and work, 242n
political economy, 651
Babbage on, 64, 174-5
Thomas Chalmers's, 94-5
and Empire, 810
and Ireland, 802-3, 805
labour value and, see work
natural philosophy and, 90, 150, 153—4
J-P. Nichol and, 37
and patents, 7068
of Adam Smith, 90, 287
and telegraphs, 6734
Dr Thomson and, 1418, 68, 70-1, 74-6
James Thomson and, 139, 290, 416
Thomson and, 71-2, 117-20, 129-30, 287,
684, 707-8, 7212
in Treatise, 358, 388, 393
Whewell and, 94-5, 286-7
work and, 287, 358, 388, 658, 684
Poncelet, J.V., 64, 157, 161, 242n, 291, 293,
412-13
ponderomotive force, see force
(ponderomotive)
popularization, see diffusion of knowledge
Poonah, 779
Porcupine, HMS, 743
Porter, James, 56
Porter, W.A., 56-7, 69, 83
potential theory, 207-8, 213-16, 240-56,
261-2, 263-75, 276, 279-81, 341, 364
Pouillet, C.-S.-M., 105-7, 351
on the solar constant, 502, 505-6, 513, 518,
529, 530, 542-3
Poulton, E.B., 642-3
Powell, Baden, 164
practicality
and engineering, 2434, 248-50, 2556
in experimental demonstration, 101, 104-8
and geometry, 150, 230-6
and mathematics, 150, 155-62, 1745,
178-80, 188-92
versus metaphysics, 10, 178, 229, 230, 469,
471, 652
and ‘positive’ theory, 276-81
and precision measurement, 108, 244-5,
248-9, 255-6, 441, 693
of simplifying techniques, 1256, 230-6,
467-71, 689
of Archibald Smith, 756
versus symbols, 187-9, 191-2
in Dr Thomson’s mathematics, 14-15
as Thomson’s feel for magnitudes, 245,
251-2, 386, 452, 464-5, 470
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practicality (cont,)
and Thomson’s methodology, 441, 445,
454, 479-81, 489-94, 551
in Thomson’s navigation, 724-7, 740
in Treatise, 349, 355-8, 360, 365-72, 386-9
see also latitudinarianism, measurement,
models (mechanical)
Prate, J.H., 167, 375, 576, 582
presbyterians, in freland, 4, 6, 11-12, 13,
111-13
professionalism, 25, 27, 118-19
Dr Thomson and, 10-11, 21, 324, 100-1
professionalization, 118
of engincering, 6334
of mathematics, 65, 168, 170, 174-9, 190
of natural philosophy, 117-20, 126-8, 190,
654
progress, see progression, reform, whigs
progression, 89-99
versus 'conservation. 89-99, 317-18, 330-2
and dynamics, 237-8, 242~9, 255-6,
31718
in geology, see earth (secular cooling of)
Hopkins on, 5526
and kinematics, 150, 192-202
patents and, 708
telegraphs and, 650-2, 657, 66970, 683
and thermodynamics, 310-11, 31718,
329-32
Thomson and organic, 636—7, 638—1
Thomson's commitment to cosmic, 194,
310-11, 317, 329, 391-2, 497-502,
519-24, 535, 5434, 551, 5834, 589,
634, 636
in Treatise, 391-5
see also energy (dissipation of), nebular
hypothesis, sun's heat, tidal retardation
Prony’s friction dynamometer, 293
propagation, mechanism of, see contiguous
action, cther
Propontis, 731
providence, see laws of nature, voluntarism

Quarterly Journal of Mathematics, 190

Quarterly Review, 153

quaternions, 185, 187-8, 363-5

Quteen Mary, 798n

Queen Victoria, 669, 682, 737, 762, 812

Queen's Colleges, Ireland, 111-13, 138-9,
178, 349

radioactivity
and earth’s heat, 607-11
and sun’s heat, 54931
railways, 23, 318, 651, 654, 657
electric, 684, 720~1
Rainbow, 757

Ramsay, Andrew, 590
Ramsay, William, 25, 28, 37, 43, 47, 49, 69,
1001, 109, 114, 116, 129, 134
Randolph, Charles, 25, 133, 730
Rankine, W.J.M., 24-5, 36, 138, 284, 296n.
318, 319, 336n, 735
and academic engineering, 654-60, 732
on double refraction, 469-70
on energy, 347, 378
on hypotheses, 318-23
inaugural dissertation, 65960
on molecular vortices, 319-21, 323, 340,
400-2, 408, 414, 470
and Philosophical Society committee on
applied mechanics, 293, 655-8, 680
and telegraph patent, 453
reversible cosuios of, 497, 500-1
taxonomy of, 470-1
on thermodynamics, 319-27, 333, 338, 343,
731
Thomson’s criticism of, 469-70
on unity of theory and practice, 65960,
662, 664
Raper, Henry, 727
Ravenna, 781
Rayleigh, Lord (J. W. Strucr), 784, 809
and BA ohm, 698
and Baltimore Lecrures, 463
on light, 473, 481, 490, 491
Reade, T.M., 596

reform

of British mathematics: 33-7, 65, 149-202;
first generation, 150-5, 162-75; second
generation, 150, 168-92

of Cambridge University, 59

of education and government, 3741

in France, 157

of Glasgow university, 25, 27-32, 41-9,
100-1, 116, 117, 128, 132, 1345

of mathematical notation, 151-2

Dr James Thomson and, 10-11, 14-18, 21,
34-7, 41-7, 151

see also progression, whigs

Regnault, Victor, 107-8, 113, 128, 129, 131,
232, 243-3, 278, 282, 300-1, 318, 320,
343

Reid, J.S., 28, 43, 116, 134
Reid, Thomas, 25

on laws of nature, 86~7
on mind, 87, 612-13

religion

Anglicans, 41, 48, 57, 60-1, 357n

biblical literalism, 60

Church of Ireland, 5

Church of Scotland, see presbyterianism
the 1843 Disruption, 45, 100

and education, 9-10, 11-12, 16, 18, 3941
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episcopalians, 44, 48, 68n, 99, 101-3

presbyterianism, 4, 6, 11-12, 13, 41, 43-8,
99-101

Roman Catholicism, 4, 5-6, 334, 99,
356-7, 651-2, 687

and science, see creation, design argument,
laws of nature, progression, voluntarism

tractarianism, 60, 357n

unitarianism, 11-12, 13, 138, 151

university tests, 41-9, 60-1, 100-3, 134,

151
resistance, see measurement (electrical units
of), ohm

Ricardo, David, 95
Richards, Admiral, 743
rifle corps, 356
rigidity, of matter, 417
Roberts-Austen, W.C., 606
Robison, John, 25, 36, 93, 123, 167
on design, 87-8
on laws of nature, 85, 87-9
on mind, 87-8, 612-13
on motion and force, 378
practical concerns of, 88, 649, 659
Rogers, H.D., 525
Roget, P.M., 306
on living systems, 6201
Roman Catholicism, 356-7, 651-2, 687
in Ireland, 4, 5-6, 33—, 111-13, 806
Rontgen, Conrad, 491
Ross, J.C., 276, 756, 760
Rowland, H.A., 463, 481-2
Royal Astronomical Society of Canada, 610
Royal Institution, 128, 441, 525, 529, 538,
550n, 608, 617
Royal Irish Academy, 164
Royal Mail Steam Packet Co., 728-9, 748
Royal Mining Academy, Freiburg, 291
Royal Society
Circumnavigation Committee, 743
Grant Committee, 131, 557
Hopkins and the, 196
Joule and, 304, 312
and Magnertic Crusade, 276
and promotion of National Physical
Laboratory, 685, 6861
Stokes as president of, 799, 807
Stokes as secretary to, 453, 574-6, 685,
726, 743, 755
Thomson and, 657
Thomson'’s election to the, 277, 756
Thomson as president of, 799, 800, 807
Royal Society of Edinburgh, 298, 301, 327,
380, 406, 435, 437, 439
Royal United Service Insticution, 789
Riicker, A.W., 606
Ruskin, John, 142

Russell, J.S., 288, 657, 661, 680, 735
Russell, Lord John, 21, 28, 30, 37, 47, 802
Russia, 749, 776

Rutherford, Ernest, 549-51, 608, 610
Rutherfurd, Andrew, 47, 109, 116

Sabine, Col. Edward, 276-8, 756, 759, 760,
762, 774
St Andrews University, 22, 34, 46, 351
St Peter's College, see Cambridge (and
Peterhouse)
Salisbury, Lord
on geological time, 603—4
as prime minister, 799, 8034, 806-8
Sandford, D.K., 28, 37, 100, 136, 809
Sandford, Francis (Lord Sandford), 809, 812
Saturn’s rings, 438
Savart, Felix, 351
Saward, George, 668, 674, 710
Schiller, 748, 777
scientism, 723
Scoresby, William, 765, 768, 769-70
Scotland
Church of, 25, 41, 43-9, 99-101
Geological Survey of, 593n
Universities of: 22, 27-8, 35-6, 40, 55,
99-100, 114, 118, 127; chemistry in, 89;
natural philosophy in, 88-9, 101
Scott’s of Greenock (shipbuilders), 731
Scottish Amicable Insurance Company, 139
Scottish University Commission (1826), 32,
103
Scottish University Commission (1858), 132,
134
Scythia, 749
secular cooling of the earth, see earth (secular
cooling of)
Sedgwick, Adam
Discourse 59-61
geology of, 192, 193, 524, 552, 553, 579,
589
on organic progression, 634-5, 636
as a whig, 61
Serica, 728
Servia, 776, 777
Shedden, Thomas, 736
shipbuilding
American, 728
Clyde, 20, 234, 727-32, 7545, 780-1,
7867
and Empire, 727-32, 781
English, 288-9, 730, 732, 780, 786
iron, 234, 288-9, 655, 657-8, 727-32,
754-5, 760, 7667, 786
marine engines and, 288-90, 729-32
naval, 735-6, 754, 7867, 796
wooden, 728-9, 748, 786
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Shire Line, 785
Siemens, Alexander, 720
Siemens, Werner, 664—6, 686n, 693, 694
unit of resistance, 693, 694
Siemens, William (C.W.), 542, 654, 713, 716,
718, 720, 745, 748
Simms, Robert, 11n, 111
Simson, Robert, 36, 68
siphon recorder, 705, 708-12, 709, 741
Smeaton, John, 291
Smith, Adam, 25, 90, 287
Smith, Archibald, 110, 764
Cambridge mathematics and, 56, 60, 65,
755
and Cam. Math. J., 102, 174-6, 179
family of, 22-3, 1404, 812, 814
as gentleman, 24
and Glasgow chairs, 37-9, 100, 101, 103,
109, 114, 141, 755
practicality of, 110, 179, 756
as Glasgow student, 32
and ships’ magnetism, 276-8, 370, 727,
755-63, 766, 76970, 771, 774, 787, 790
and telegraph patents, 703, 704n 710
Thomson’s first meeting with, 69-70
Thomson and, 142, 144, 733
as whig, 61, 100, 174, 755, 804n
Smith, james, 114, 140-1, 175
Smith, Sabina, 39, 141-4, 143, 146
Smith, W.H,, 791-2
Smith, William, notes of Thomson’s lectures,
123-8, 282, 297, 315, 324-3, 383, 385-6,
389, 498
Smiths Industries, 7981
Snell Exhibitions, 68n
Snowball, J.C., 68
Society for the Diffusion of Useful
Knowledge, 58, 151, 153, 170, 802
Society of Telegraph Engineers, 483, 654,
741, 746
Soddy, Frederick, 5501, 607, 608-9, 610
Sotlas, W ]J., 596
Somerville, Mary, 90, 153—4
sounding
deep-sea, 724, 727, 740-53
Thomson’s machines for, 7417, 745,
749-53, 777, 7806 passim, 787-9, 791-5
passim
spectral lines, 397-8, 419, 420, 505, 530
Spencer, Herbert, 645
spherical harmonics, 371-2
spontaneous generation, 638-9
Stair, Earl of, 807
Stanley, Lord, see Derby, 14th Earl of
state function, heat as a, 314, 316, 320, 3234,
334, 336
statics, 124-6

see also dynamics, Treatise on natural
philosophy
statistical interpretation, of Second Law of
Thermodynamics, 429-30, 436
statistics, Thomson’s views on, 436
steam-cngine, 654, 657-8
Cornish, 712
marine, 234, 283, 288-90, 729-32
mathematics and, 152, 249n
role in Treatise, 3578, 360, 3867
thermodynamics and improvement of
marine, 283, 289-90, 730-2
Thomson and, 64, 238, 243-5, 248-50,
255-6, 278, 283, 322-33
steamships, iron, 20, 23-5, 655, 6578,
727-32, 786
Steele, Robert, 728, 734
Steele, W.J., 81, 300
Stevelly, john, 103~
Stevenson, Joscph, 9
Stewart, Balfour
on electrical measurement, 688
on free will, 617, 628-9, 631-2
and Tait, P.G., Unseen universe, 630-2,
6391
Stirling, Robert, 296n
Sturling air engine, 294, 295, 296-9
Stokes, G.G., 20, 48, 113, 507, 802, 806, 812
and Cam. Math. J., 189-90, 200
dislike of yachting, 736
on dynamical theory, 200-2, 273, 348
on ether, 258, 399400
on heat conduction in crystals, 4036
and Hopkins, 66, 68, 299
on hydrodynamics, 263-73 passim, 293,
294, 305, 379, 421
and light, 473
objections to Thomson's 1858 ether,
411-12, 418
as Royal Society president, 799, 807
as Royal Society secretary, 453, 574-6, 685,
726, 743, 755
on spectral lines, 397-8, 505, 530
on stability of vortex motion, 431-7
on sun’s heat, 502, 504-6, 508-10, 513~16,
526, 530
and telegraphy, 447-9, 452-3
Stokes’s theorem, 281
Strutt, ].W., see Rayleigh, Lord
Strutr, RJ., 550n
Sturm, C.F., 216
Suez Canal, 712, 731, 732, 780, 794
Sumner’s method, 725-6, 741
sun
age of the, 508, 509, 514, 517-18, 523,
524-51, 590, 593
creation of, 532
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sun’s heat, 397—400, 405, 414, 438, 497, 498,
502-51, 5656, 590, 612
Challis on, 535-6
as chemical, 504, 503, 506, 508-10, 518,
530, 538
as contraction (gravitational), 525-33,
538—44, 545, 547
Croll on, 542-3, 547
G.H. Darwin on, 5423, 544, 549-50, 608
dissipation of, 497, 498, 502, 504-5, 531,
532, 534, 536-8, 565, 612
as frictional, 504, 536
Helmholiz on, 520-1, 526-32, 5424,
545-9 passim, 593, 617
Herschel on, 503, 504, 536, 542
Jenkin on, 536-7
as latent, 498
as marine furnace; 5056, 509, 532
in relation to sun’s mass, 506, 509, 513,
514-15, 528
Mayer on, 503, 518
mechanical value of, 497, 502, 505-6, 539
mechanical models of, 53941, 5434, 551
as meteoric (gravitational), 505, 506,
50818, 525-6, 528-30, 532, 536, 538,
539, 541, 545, 547
meteoric origin of, 532-3
Newcomb on, 541-2, 545-7 passim
as nuclear fusion, 551
Perry on, 544-9, 607
as.primitive, 505, 506, 508, 525-6, 530,
532, 535
and radioactivity, 549-51
and spectral lines, 305, 530
Tait on, 543, 548, 5951
as ‘vitality’, 536 .
vortex theory of, 399400, 405, 414, 438,
512, 515-17, 518, 519-20, 530
Waterston on, 509, 510-11, 513, 518, 521
Whewell on, 503—4
sun’s spots, 514, 517, 541
Swan, Joseph, 714
Swan lamp, 714, 716
Swan, P.M., 780, 782, 784, 788
Sylvester, ].J., 152, 177, 178n, 180, 184a, 190
symbolic algebra, 1714
symmetrical method, 179-80, 231n
Symonds, Thomas, 793

T & T', see Treatise on natural philosophy
Taeping, 728

Tait, P.G., 36, 57u, 68, 81, 128, 138, 149, 343,

350, 699, 812

on air—ether, 397

collaboration with Thomson: 34860,
3634, 535, 574, 584-5; see also Treatise
on natural philosophy

861

on earth’s age, 602, 603, 605
on free will, 617, 631
frustrations with Treatise, 348, 358-9,
3634
and golf, 736-7
and Maxwell's demon, 617, 621-2
and quaternions, 363-5
on Second Law of Thermodynamics, 430n
on sun’s heat, 543, 548, 5951
on vortex motion, 379-80, 417-19
Tatlock, john, 734
Tayleur, 7657, 770
Taylor series expansion, 154, 169-70
Taymouth Castle, 784
tectonics, 655
Telegraph Construction and Maintenance
Co., 680, 702, 705
Telegraph Engineers, Society of, 483, 654,
741, 746
elegraphs, 44663, 649-52, 657, 660-83
Airy and, 4556
Atlantic, 452-3, 454-5, 649-52, 651, 657,
661-83, 671, 679, 680, 681, 682, 683,
799
Black Sea, 661
BAAS and Atlantic, 452, 698
Committee on Submarine, 6748, 740
and economy, 660-2, 666—7, 670-1, 677,
698, 709, 711
and Empire, 454, 649-52, 653, 668-70,
701, 711-12, 805-6, 808n
failures of, 668-9, 670-82
Faraday and, 446-52, 455, 666
French Atlantic, 705
French—North African, 453
Gordon and, 6647, 699
harmony of theory and practice in, 654,
661-7, 670-1, 675-8, 6823
Heaviside and, 482n
industries for, 455-6, 656, 657, 664, 666,
668, 699
Kirchhoff on, 458
as Leyden jar, 446-7, 450-1
Morse’s method, 711
origins of, 649
and peristaltic induction, 456-8,
665
and political economy, 6734
and progress, 650-2, 657, 669-70, 683
Red Sea and India, 675, 700-1
retardation effects in, 446-53, 455-6, 657
return metallic circuit and, 664—6
siphon recorder for, 705, 708-12, 709, 741
sounding apparatus and laying of, 740-7,
745
Steinheil method and, 711
Stokes and, 447-9, 452-3
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telegraphs (cont,)
Thomson on failure of Atlantic, 674-5,
677-8
Thomson’s involvement with laying
Atlantic, 668-9, 682-3, 725
Thomson’s ‘law of the squares’, 452-3,
456, 660-3
Thomson’s patents for, 453, 667, 700-6,
708-12
Thomson’s theory and ether, 45663,
4824, 4914
Thomson's theory of submarine, 44658,
458-63 passim, 6601, 6656
Whitehouse and, 657, 661—4
temperature, absolute scale of, 249-50,
299-301, 324-5
temporality, see progression
Tennyson, Alfred, 628n
terrestrial temperatures, see measurement
Terror, 756
Teutonic, 778
Thames Ironworks, 796
theology of nature, see laws of nature,
voluntarism
theory, see methodology
thermodynamics, 282-347
and absolute temperature scale, 249, 299-301
and air engine, 2949
First Law oft 272, 281, 283, 302-16 passim,
318-27 passim, 328, 332-3, 498, 621; see
alse dynamical theory (of heat), energy
(conservation of), Joule
and freezing point prediction, 282, 298-9
Second Law of, 329-33, 392, 498, 535, 609,
615-16, 621, see also Carnot, earth’s heat,
energy (dissipation of}, progression,
sun’s heat, work (waste of useful)
statistical interpretation of Second Law,
429-30, 436, 6224, 625-8, 631n, 6434
and steam engines, 64, 243—4, 283, 286,
289-90, 301, 41314, 658
James Thomson’s role in, 2434, 282-3,
285-6, 288-90, 2924, 298-9, 301,
302-16 passim, 618-21
thermoelasticity, 407
thermoelectricity, 332~3, 403-6, 410n
thermomagnetism, 403, 407
Thompson, Alfred, 716
Thompson, S.P., 213, 361, 734, 754
Thomson, Allen, 132, 134
Thomson, Anna, 13, 45-6, 70, 75, 112, 116,
135, 1367, 138-9
Thomson, David, 108-9, 212-13
Thomson, Elizabeth, 13, 49, 50, 56, 70, 73,
83, 116, 137, 140, 146, 795-6, 800,
812
Thomson, J. & G., 730, 749, 796

Index

Thomson, Dr James, 42

birth, 5

and 1798 rebellion, 7-8

as 2 Glasgow student, 8, 83-5

and Belfast Academical Institution, 10-19

marriage of, 12-13, 18

and diffusion, 10, 14-15, 32-3, 35, 99,
100-1, 151

and family advancement, 34, 10-11,
18-19, 49-55, 167-8

as Glasgow College professor, 4, 18-19,
32-7

and Glasgow University reform, 21, 41-7

and natural philosophy campaign, 100-16,
140-1, 194-5

latitudinarian views of, 8, 10, 12, 41-7,
194-5, 229-30

on laws of nature, 84-5

liberal views of, 15-16

and mathematical reform, 10, 14~15,
16-18, 34-5, 36-7, 123, 151, 154

and political economy, 14-18, 68, 70-1, 74-6

and professionalism, 10-11, 21, 324, 100-1

on stability of solar system, 90-2, 153, 583

textbooks by, 14-17, 33-5, 119, 802

as a whig, 21, 41-7, 802, 810

impact of death of, 118, 137-8, 301

Thomson, James (brother), 52, 284

early life, 13, 49-55

and BAAS Glasgow meeting (1840), 53,
285

engineering career of, 51-2, 137, 138-9,
2823, 285-6, 292-3, 744

at Fairbairn’s works, 130, 283, 285-6,
288-90, 292

ill-health of, 51, 137-8, 292

and father, 138

unitarianism of, 138, 282-3, 342

and Glasgow Philosophical Society, 51-2,
283, 285, 654

and Gordon, 51, 138, 283, 285, 292

at Queen’s, 138-9, 349

and Lalla Rookh, 733, 738, 751

as Liberal Unionist, 807

death of, 812

centrifugal pump of, 415-17, 422, 433

critique of joule, 305-9

depression of freezing point prediction,
126, 282, 298-9, 301, 316

interpretation of thermodynamics, 618-21

on laws of nature, 86, 96n

on mind and matter, 617, 618-21

and political economy, 139, 292-3, 416

role in thermodynamics, 2434, 282-3,
285-6, 288-90, 2924, 298-9, 301,
30216 passim

on tidal retardation, 285, 582
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vortex of free mobility of, 415-17, 422,
433
vortex turbine, 130, 292-3, 412-17, 422,
515-16
on work and waste, 52, 242-3, 244, 283,
285-6, 289-90, 318
Thomson, John (brother), 13, 49-50, 55, 80,
136-7
Thomson, John (son of Dr William), 51, 660
Thomson, Robert, 13, 139
Thomson, R.D., 105
Thomson, Thomas, 25, 27, 30-2, 43, 105,
113-14, 120, 206n
on clectricity and heat, 238-9
Thomson, William (Lord Kelvin) 54, 115,
145, 476, 800, 811, 813
(References to Thomson's specific scientific
activities will be found under the
relevant headings)
as Glasgow student, 49-50, 613, 649, 811
European visits (1839—40), 50, 167
as Cambridge undergraduate, 56-9, 68-82
as Hopkins’s pupil, 69, 72, 76, 78-82
rowing at Cambridge, 71-3, 77-8
family circle, 49-55, 812-13
vacations on Arran, 50-1
as second wrangler, 79-80
elected College fellow, 82
Paris visit (1845), 105-8, 204, 206n,
215-16, 231, 232, 240, 243-5
and natural philosophy campaign, 100-16,
140-1, 1945
inaugural disscrration of, 194-5, 552
as natural philosophy professor, 117-35,
489, 811, 812
as a teacher, 123—4, 124xn, 127, 130-2
elected FRS, 277
marriage(s), 39, 118, 141-6, 747-8, 799
knighthood, 130, 453, 650, 682, 799, 807
and Lalla Rookh, 705, 714, 727, 732,
73340, 735, 741-2, 747-8, 751~2, 755,
776, 799
business activities, 187, 698-722, 776-98
as Royal Society president, 799-800, 807
peerage, 3, 799, 801, 803, 807-9
confession of failure (1896), 489
as Chancellor of Glasgow University, 812
last years of, 812-14
burial in Westminster Abbey of, 801, 814
competitiveness of, 77-8, 707, 710-11, 738
on human advancement, 189, 238, 248-9,
256, 652, 683, 721-2
latitudinarianism of: in politics, 799, 806,
810; in religion, 47-9, 50, 113, 138, 178,
195, 283; in science, 177n, 229-30, 234,
237, 279-80, 342, 355, 357, 463, 518n
on laws of nature, 84, 98-9, 121-3, 192-5,

237-8, 317-18, 329-32, 391-2, 497-8,
537
as Liberal Unionist, 3, 113, 117, 357, 737,
738, 799, 801, 803-11
and personal religious belief, 330, 471,
644-5
voluntarism of, 306-7, 317, 329-32, 336-7,
533-5, 537, 555, 634, 637, 641-2
as whig, 65, 119-20, 174, 355, 707, 714,
801, 8034
Thomson, William, and Tait, P.G., see
Treatise on natural philosophy
Thomson, Dr William (professor of
medicine), 21, 28, 41, 55, 100, 1047,
109, 113, 134, 136
Thomson Experimental Scholarships, 705
Thomson—Ferranti alternator, 716
Thornliebank, 22-3
Thunderer, HMS, 787, 789
tidal retardation, 285, 437, 543, 582-6,
599-601, 607
tide predicter, 370-1
tides
and ecarth’s rigidity, 573-8
and Empire, 583
harmonic analysis of, 370-1, 757
in Treatise, 574, 582, 599
Tiffany & Co., 674
time, geological and cosmological, see earth
(secular cooling of, age of), sun (age of),
progression
Titanic, 778
Tod & MacGregor, 729
Tone, Theobald Wolfe, 7
tortuosity, of curves, 368
tory, meaning of, 118
tories, of Glasgow University, 21, 25, 28,
41-7, 134
Tovey, John, 164
Townsend, Richard, 177, 188
Tractarianism, 60
Trafalgar, HMS, 797
Traill, W.A., 720
Treatise on natral philosophy, 348-95
collaboration with Tait in, 34860,
3634
concept of force in, 356, 37980, 382-3,
385-6, 388
continuum theory of atoms and forces in,
349, 354, 379-80, 389-90
dynamics in, 124, 353—4, 372-95
energy as foundation of, 262, 349, 351,
353, 380-95
extremum dynamics in, 390-5
kinematics in, 124, 185, 3534, 360-72
political economy in, 358, 388, 393
as popular text, 132, 349, 352, 355
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Treatise on natural philosophy (cont,)
practical mechanics in, 349, 355-8, 360,
365-72, 386-9
and progression, 391-5
why no quaternions in, 363-5
as re-reading of Newton, 352-3, 363, 372,
380-9
lack of rigour in, 355, 383-5, 390
small versus large print in, 352, 355, 357,
359
steam engine’s role in, 357-8, 360, 3867
Tait’s frustrations with, 348, 358-9, 3634
Thomson as source of ideas in, 348n,
359-60
tides and, 574, 582, 599
work in, 355-7, 380-90, 687
Tresca, H., 600
Trinity College, Cambridge, see Cambridge
University (and Trinity College)
Trinity College, Dublin, 103, 111
mathematics in, 34, 177
Tyndall, John, 285n, 353n, 327, 535, 560, 645,
736
Belfast address (1874), 617, 632-3, 645

Usnbria, 777
uniformitarian cosmology, 89-92, 537-8,
542, 545, 547-8
uniformitarian geology, 193, 513, 547, 554,
561—4 passim, 5668, 572, 5801, 585,
587-9, 5904, 637
of Croll, 5934
Union Steamship Co., 783-5
United Irishmen, Society of, 7, 803, 809n
United States Geological Survey, 606
United States Navy, 742, 744
units
absolute: electrical, 237, 244-5, 301, 454-7,
656, 676-8, 684, 687-95, 698, 700;
temperature, 249-50, 299-301, 324-5
British Association, 693-5, 698
electromagnetic system of, 6904
electrostatic system of, 689-90
first International Congress on, 694-5
1882 Paris Congress on, 698n
ratio of electrostatic and electromagnetic,
452, 454-6, 459, 478, 694
see also measurement
unity
of mathematical language, 149-50
of nature, 149-50, 345
of theory and practice, see methodology
(Thomson's)
universal plenum, see ether, hydrodynamics
universality
of absolute units, 355-7, 687
and Empire, 356-7, 687, 805-6

of mathematics, 149-50, 177

and Roman Catholicism, 356-7, 687

see also latitudinarianism, religion
universities, see separate entries
Unseen universe, 6302, 6391
utilitarianism, 59, 802

value, mechanical, 247, 255-6, 302, 304-5,
312, 344
Varley, C.F., 674, 677, 678, 684, 701-5, 710
vectors, Thomson’s dislike of, 185-8, 490
Veinticino de Mayo, 796
virtual velocities, principle of, 241-2, 253,
365-6, 372-7 passim, 3834, 386, 387n,
389, 391, 394
vis viva, 156, 270-3, 287, 302, 306, 330,
345-7, 353
conservation of, in nature, 497-8, 582
heat as, 304-5, 308, 31416, 320, 33740,
414
minimization condition for, 270-3, 411,
412
principle of, 241-2, 254, 235, 306, 317,
321, 325, 338, 374n, 376n, 3834, 391
see also dynamical theory (of heat), energy
(kinetic)
volt, 687, 6951
voltmeter
Thomson’s electrostatic, 697
Thomson's marine, 753
voluntarism, 85-6
Thomson's, 3067, 317, 329-32, 336-7,
533-5, 537, 555, 634, 637, 641-2
see also creation, progression
vortex atoms
Rankine’s, 3212, 340, 400-2, 408, 414, 470
Thomson’s, 270, 368, 380, 409-12, 41744,
489-90, 515, 518, 628, 629-32
vortex filaments, 420-2
vortex, of free mobility, 414-17, 422, 433
vortex motions
extremum conditions for, 431-8
Helmholtz on, 380, 412, 417-22, 427, 431
Maxwell on, 421n
Thomson and, 403—44
vortex theory
of ether and matter, 487, 489, 493
of sun’s heat, 399400, 405, 414, 438, 512,
515-17, 518, 519-20
vortex turbines
Fourneyron’s, 293
Thomson brothers and, 130, 292-31, 301,
412-17, 422, 515-16

Wailace, A.R., 542, 397
Walsall, 285-6
Walter, J.J., 752
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Walton, William, 174, 179

War Office, 276

Warleigh, Capt., 784-5

Warrior, HMS, 786

waste, see economy (and engineering), work
(waste of useful), energy (dissipation of)

Waterston, J.J., on sun’s heat, 509, 510-11,
513, 518, 521

waterwheels, 293

see also vortex turbine

Watt, James, 53, 285, 2901, 357-8

Weald of Kent, denudation of, 524, 531-2,
536, 562

Weber, Robert, 605-7

Weber, Wilhelm, system of units, 685, 687,
690-3, 700

Weir, Duncan, 134

Weisbach, Julius, 291

Wheatstone, Charles, 649, 674, 677, 678, 687n

Wheatstone Bridge, 677
Whetham, W.C.D., 550
Whewell, William
on algebra, 1712
on analysis, 62-3
as conservative reformer, 65, 169
disapproval of undergraduate publications,
69, 176
on engineering, 63-5, 199, 242u, 286-8,
291, 654, 658
on geological dynamics, 586
on geometry, 62-5, 169-70
and idealist metaphysics, 171-3, 179n,
361-2, 377
on kinematics, 199, 361-2
on labouring force, 64, 242n, 249, 286-8,
291, 292n, 5034 .
on laws of motion, 362, 375-7, 382n, 387n
on laws of nature, 85-6, 91-3, 95, 555
on liberal education, 61-5, 169
on limits, 169
and Magnetic Crusade, 276
and non-~conservation, 91-3, 382n, 391
opinion of Thomson, 80
and palaetiological sciences, 63, 192-3, 553
and political economy, 94-5, 2867, 658
on progression, 91-5, 192-3, 537, 552
and reform of British mathematics, 17, 60,
65, 151
rejection of variational principles, 391
on sun’s heat, 503—4
and support for Forbes, 36, 103
and support for Sedgwick’s Discourse, 59
and support for Archibald Smith, 37
as supporter of Fourier, 166, 192
on symbolic algebra, 1712
on uniformitarian versus catastrophist
geology, 554, 587

whig(s), 118
in Cambridge mathematics, 65, 102, 150-5,
168-92
of Glasgow, 23, 25, 30
of Glasgow University, 21, 25, 30, 41-7,
132, 134-5
Jenkin as 2, 699
and Magnetic Crusade, 276
Archibald Smith as a, 755, 804n
Dr Thomson as a, 21, 41-7, 61
Thomson as a, 65, 119-20, 174, 355, 707,
714, 801, 8034
see also progression, reform
‘White, James, 701, 714
White Star Line, 749, 776, 777-8, 785
Whitehouse, Wildman, 657, 6614, 666, 668,
670-3, 675-7, 681
Whitworth, Joseph, 678
Wiener, M.J., 491
Wilberforce, Samuel, 525, 528
Williams, W.M., 542
Williamson, A.W., 687n
Willis, Robert, 64, 199, 557, 654
Principles of mechanism, 367-8
Wilson, W.E., 549
windmills, Thomson on, 715
Windsor Castle, 784
Wirbelbewegungen, see Helmholtz (on vortex
motions)
Wood, James, 3751, 376n
work (mechanical effect)
and Carnot’s theory, 2434, 249, 289-90,
294-301, 302-16 passim, 322-33
passim
contained in fields, 262-3, 2735
and economy, 2434, 285-93, 41417, 498,
5034, 657-8
and engineering context, 2434, 276,
285-94
and extremum conditions, 242-8, 255,
262-3, 273-5
and field theory, 130, 203, 231, 236, 237,
240-56, 262-3, 270-81 passim, 304,
309-10, 317-18
French concept of, 157, 242, 249, 286-7,
291
as labour value, 287, 358, 388, 658,
684
and measurement, 244-5, 248-50, 255-6,
276, 283, 2912, 3001, 303, 355-7,
387-8, 684-5, 687-93
and ponderomotive force, 244-8, 255,
262-3, 273-5
sources of, 497, 502-5, 518-19
terminology of, 291
in Treatise, 355-7, 380-90, 687
waste of useful, 71-2, 130, 285-96 passim,
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work (cont,)
308-16 passim 317-18, 328-32, 414,
497-8, 501, 684, 711, 811
Whewell's labouring force as, 64, 2424,
249, 286-8, 291, 292n, 503
see also energy
Wrinkles, Lecky’s, 785—6
Wyse, Thomas, 33

Index

X Club, 633, 645
X-rays, 491, 493

Yoshino, 796
Young, Thomas, 17, 114

Zeeman, Pieter, 490

zodiacal light, 511-12, 514, 517-18, 528, 640
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