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Absolute strength: see Cohesion
Adherence: see Cohesion
Adhesion, lateral: see Slide
Aether. Maziére, 29; Descartes, 34;
Bernoulli, 35; Euler, 94; Sanden, p.
78; Mossotti, 841; Kelland and Earn-
shaw, 1230
After.strain: see Strain
Aimé. Compression of liquids, 691
Airy. Flexure of a bar supported at
several points and application to stan-
dards of length, 1247
Alloys. Elasticity of, Wertheim, 1302—3,
Bevan, 751 d
Ampére. Molecules, atoms, 738
Annealing. Effect on strength wires,
692, 830, 856—8; on extension of
wires, 692; on stretch-modulus of
metals, 1295, 1301, of glass, 1311
Arcs. Circular, resistance of, 278, 937,
1457—60, 1573—4
Arches. Expansion by heat, Rennie,
838; wooden circular, experiments on,
Ardant, 937; Poncelet, review of
theories of, 996
Ardant. Experiments, beams, arches,
937; Poncelet on experimentsof, 983—5
Arosenius on columns, 819
Atoms. Sexual characteristies, Petty,
6; attraction of, Newton, 26, John
Bernoulli, 35, Euler, 94; polar pro-
perties, Desaguiliers, 29 v, Ritchie, 408 ;
Frankenheim, Kirwan, 829 ; definition
of, Ampere, 738
Attraction. Elective, query on, New-
ton, 26; to explain cohesion,
s’ Gravesande, 42; is gravity ap-
plicable to cohesion or another law
varying with distance, 164, 165,

T. E.

Jtn, = footnote.

Belli, 361, 752—8, Mossotti, 842,
Faraday, 843; of drop of water to
earth, 166; of two thin plates, 168;
of two spheres, 169; capillary, 171;
law for single particles, 172, 439,
543, 977; history of theories of, Belli,
165—6, 211, 308; Nobili, 211, Voute,
212—4, Eisenbach, p. 876; and re-
pulsion of spheres, Laplace, 307;
laws of, Laplace, 308, 312—5; theory
of, Laplace, 313; Kelland, Ellis,
Earnshaw, controversy on law of,
1230—32; Briinnow, 12357
See also Molecule, Atom
Avogadro. Fisica de’ corpi ponderabili,
value as a text-book, 847; influence
of caloric on molecular force, 844—5 ;
molecular forces and experimental re-
sults, 845 ; vibrations of bodies, 846
Axis. Of equilibrium (=neutral axis),
J. Bernoulli, 21 ; of elasticity, bodies
with three axes, Savart, 340—35,
Cauchy, 615; of gypsum and other
crystals, elastic, optie, thermal, 788
-—93, 919
See also Crystal
Axles. Solid and hollow, strength of,
1463 b; fracture of, 1463 d; effect of
vibrations on, 1463 g, 1464; form of,
1464

Bacon. Experiments on compression of
. water in lead spheres, p. 78, ftn.
Balance. Flexural, Weber, 718 ; inertial,
Willis, 1418, 1421 ; torsion, Coulomb,
119, Biot, 183, Hill, 398, Ritchie, 408,
Mainardi, 1214
Ballistic Machine.
* Mossotti, 251

Bernoulli,
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Banks. Experiments on wood and iron
beams, 147
Bar. Non.central tractive loads, effect
on, Tredgold, 832—3 ; Brix, 1249
Cylindrical, movement of points of,
temperature varying, Dubhamel, 898;
equation for, sp. heats equal, 899;
initial temp. uniform and allowed
to cool, 900 ; initial temp. varying
allowed to cool under traction, 901;
cooling, ends fixed to moveable
masses, 902—3; made to stretch
another bar, 904
Resilience of, Poncelet, 988—993.
Uniform, flexure of, Airy, 1247
Long cast-iron experiments, on flexure
and strength of, 1413
Deflections of, by travelling loads, 1417
—22
Sounds produced in metal, by electric
currents, 1333 and ftn.
See also Beam, Rod
Barbé. Experiments on traction and
strain in iron, 817
Barlow. Strength of Timber, 188; re-
view of beam theories, 189; position
of neutral axis, 189—90, 192—4; on
Girard’s results, 190—1; deflection of
beams, 191; Hodgkinson on, 233;
report on strength of materials, 945
Base of fracture. Definition and resist-
ance of, Galilei, 3; Varignon’s for-
mulae for resistance of, 14
Baudrimont. Experiments on annealing
wires, 830; effect of worked state on
elastic constants, 831; effect of tem-
perature on cohesion of metals, 1524
Beams. Continuous, Navier, 281; theory
of, Clark, 1472; experiments and
theory, do., 1488; Saint-Venant,

1572
Tractive loads. (See Struts and
Columns.) Rupture of Bulfinger,

29 B; curvature of fixed, Euler, 67;
of varying density and section, Euler,
68 ; of uniform section weight con-
sidered, do., 68; strength of, Young,
134; stiffness of, do., 138 ; buckling
and flexure of, Tredgold, 196, Heim,
907—10; Saint-Venant’s problem,
what value are we to take for load ?
911; Euler's theory, Lamarle, 1255
—62; core and whorl of section,
815, pp. 879—81; experiments on,
Musschenbroek, 28; iron, Duleau,
229 ; neutral line for, p. 44 ftn.,
Young, 138, Robison, 146, Duleau,
229, Whewell, 737, Heim, 907—10,
Lamarle, 12556—62

Transverse loads. Theory. Hypothesis

INDEX.

of inextensibility, Galilei, 2; base
of fracture, do., 3; forms for equal
resistance, do., 4; absolute and re-
lative resistance, Varignon, 14;
points of rupture, Parent, 17; lem-
mas on strained fibres, Bernoulli,
20—21; rupture of, Biilfinger, 29 8,
Euler, 76; tlexure of, Coulomb, 117;
compressibility in, Eytelwein, 150 ;
deflection of,Barlow, 191—2; general
formulae for, Hodgkinson, 231;
stress-strain, laws for, do., 234,
240; theories and extensions of,
Navier, 279; built-in one end, do.,
281; flexure of uniform section,
816; equilibrium of built-in, Heim,
914 ; Emerson's Paradox, 187, p. 74
ftn., 952 (ii); tendency to break
under, A. Smith, 1181 ; Moseley on,
1233 ; Lamarle on theories, 1253—
4; deflection and imperfect elasticity
of, Hodgkinson, 1438—9; hyperbolic
law for cast-iron, Cox, 1440—2;
comparison of flexure by theory and
experiments, Chevallier, 1461 ; gene-
ral principles and formulae for,
Clark, 1469—71; formulaefor various
sections, Tate, 1490—3; equilibrium
of elastic beam of square section
uniformly loaded, Maxwell, 1547;
introduction of slide into theory of,
St Venant, 1571, 1582—3, Maxwell,
1554; problem for any systenr of
loads, St Venant, 1572; criticism
of old theory, do., 1580
Transverse loads. Ezperiments on

Iron. Buffon, Musschenbroek, 28,
Banks, 147, Rennie, 187, Barlow,
190; best form of, Hodgkinson, 237,
243—4; neutral axis, &c., Hodgkin-
son, 238—40; T shape, Hodgkinson,
241; malleable, Hodgkinson, 242;
non-fibrous, Vicat, 732—3 ; wrought
and cast, Gerstner, 809; cast, Bra-
mah, 837; cast, fracture of, set in,
Hodgkinson, 952—3; effect of skin,
952 ; effect of long-continued load,
Hodgkinson, 967; on temperature-
effect, Fairbairn, 953, 968; flexure
andrupture,Giulio,1216; cast,Cubitt,
970; neutral axis, &c., Colthurst,
998; long cast, Hodgkinson, 1413;
wrought, change of section of, Clark,
1485; cast tubes, Stephenson, 1483;
increase of strength by initial strain,
Clark, 1486; cast, weaker at core,
James, 1484

Wood. Rupture of, Mariotte, 10, 28,
Euler, 76, Girard, 131, Banks, 147;
flexure of, Dupin, 162, Hodgkinson,
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233; flexure and set in, Gerstner,
807—8; neutral axis, &ec., Colt-
hurst, 998; flexure of (to determine
stretch-modulus), Hagen, 1229, Paci-
notti and Peri, 1250—2, Wertheim,
1312—13; Lamarle, 1253—4

Neutral axis. Galilei, 3, Varignon, 14;
Bernoulli, 20—21; Coulomb, 117;
Riceati, 121; Young,139; Eytelwein,
149; Barlow, 190—4; Duleau, 227;
228; Hodgkinson, 231, 232, 233,
238, 239, 240, 279, 971; Hill, 403;
Persy, 811; Colthurst, 998; Giulio,
1216; Schafhaeutl, 1463; Clark,
1469—T71

Resilience of. Hodgkinson, 939—43,
1409—10; comparison of Hodgkin-
son’s experiments with theory, pp.
894—96; Young, p. 875, H. Cox,
1434—37; Clark, 1487; Poncelet,
988—94

Theory of. Higher Approximations.
Poisson, 570 and ftn., Heim, 907,
Lamarle, 1253, Saint-Venant, 1615

Vibrations of. D. Bernoulli, 46, 49;
Euler, 64 ; Riccati, 121; Strehlke,
356 ; Poisson, 466—471 ; Heim, 916 ;
Bell, 1372 ; Lissajous, 1525 ; Savart,
347—351 ; Cauchy, 660. See also
Vibrations, Rods, Nodes

Travelling Load etc. see Bridges

Beatson, electro-elastic properties, p. 674,
ftn., 1333, p. 720, ftn.

Becker. Experiments on deflections of
cast-iron bridges, 1373; method of
measuring do., 1374, results, 1375,
empirical formula 1376, p. 876

Belgrado. Position of neutral line, on
s'Gravesande’s theory, scale of elastic
strengths, 29 &

Bélidor, de. Experiments on rupture of
beams, 28 8

Bellavitis. Equilibrium of elastic rods,
Poisson’s error, 935

Belli, G. Molecular forces, 163—4 ;
Newton and Laplace’s theories, 164 ;
solid of greatest attraction, 165;
problem of hanging drop of water,
166 ; law of molecular force unknown,
167; attraction of thin plates, 168,
of spheres, 169; refraction of light,
170 ; capillary attraction, 171; law of
attraction between particles, 172, 361;
of molecular attraction, 752—3; of
cohesion, 754 ; ordinary hypotheses of
molecular attraction, 755; is gravita-
tional attraction applicable? 756;
hypothesis of attraction, 757—8

Bells. Tones of, Euler, 96 8; his theory
applied,p. 55, ftn. ; to Harmonicum, 93y

899

Bell. Stretch-modulus from musical
notes, 1372

Bergeron. Resistance of elastic solids,
1238

Bernoulli, Daniel. Letters to Euler on
vibrations of elastic laminae, 44—8;
equation for transverse vibrations of
20 bar, 45, 49; modes of vibration,

Bernoulli, Jas. (the older). Papers on
elastic lamina, 18; as originator of
stress-strain curve, p. 871; notices of
Galilei, Leibniz, and Mariotte's work,
19; lemmas on fibres of strained
bodies, 20 ; idea as to position of axis
of equilibrium, 21; rejects Hooke'’s
law, 22; Girard on this, 127; curva-
ture of elastic line, and equation to
it, 24; Poisson on his methods, 25;
Riccati on do., 32

Bernoulli, Jas. (the younger). Vibra-
tions of elastic plates, 122; on Chladni’s
experiments, 122; on Euler’s hypo-
thesis, 122 ; spiral springs, 246

Bernoulli, John. On elasticity, 35; his
Discours, 42; hardness and elasticity,
42; letters to Euler, 43

Be;noullis. Genealogy of family, p. 72,
tn.

Bevan. Experiments on elasticity of
ice, 372; adliesion of glue, 374;
strength of bones, 375; cohesion of
wood, 376, of cast-iron, 377; modulus
of torsional elasticity, 378—9; im-
portance of time element, 751 a;
stretch-modulus of gold and alloys,
751 d; ring of a gold coin, 751 d

Bresse. Strength of circular arcs, 1457
—60

Binet. Elastic curve of double curva-
ture, 173; radius of torsion in do., 174;
equilibrium of forces on polygon of
rigid rods, 174—5; on Lagrange’s
treatment of rods of double curvature,
175 ; spiral springs acting by torsion,
175; Thomson and Tait and Saint-
Venant on, 175; integral of equation
for elastic curve of doutle curvature,
1240

Biot. His Traité. 181 ; theory of mo-
lecular forces, 182 ; limit of elasticity,
182; set, 182; elasticity of crystals,
182, of threads, 183; torsions of do.,
183 ; elastic laminae, 183; torsion
balance, 183; vibrations of elastic
bodies, 184; Galilei as discoverer of
nodal figures, 358; Pictet on his expts.
876

Blanchet. Propagation and polarisation
of motion in crystallised media, 1166

57—2
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—8; Poisson, report on, 1166—7;
nature of vibrations when initial dis-
turbance small, 1169; summary of
results for velocities of propagation,
1170; delimitation of wave in propa-
gation of vibratory motion, 1172—4 ;
surface of wave, 1175 a, b; limits of
wave, 1175; discussion with Cauchy
on, 1175—6 ; result of his investiga-
tion of waves in a 36-constant me-
dium, 1177 ; continuous disturbance
of a crystallised medium, 1178

Blondel. Controversy on solids of equal
resistance, 5

Boilers. Calculation of thickness of
shell of, 694; cause of explosions of,
Lamé, 1035; thickness and form of
shell, 1038 ; Piobert on, 1039

Bone. Strength of mutton, Bevan, 3753
stretch-modulus of beef, Bevan, 375

Bonnet. Elastic-equations in curvilinear
coordinates, 1241—6

Bornet. Experiments on iron, 817

Bourget. Vibrations of flexible cords,
576

Boussinesq. Isostatic surfaces, 1152;
Thomson and Tait’s reconciliation of
Poisson and Kirchhoff, attributed to,
p. 252, ftn.

Bordoni. Equilibrium of elastic rods of
doubie curvature, 215 ; includes effect
of traction, 216; angle of torsion,
217; equation to elastic line, 218—
222 ; on Poisson’s results, 223—224

Borrellus. Resilience, p. 874

Bramah. Experiments on cast-iron
beams, 837

Brass. Stretch-traction curve, Poncelet,
985

Braun. Experiments on elastic after-
strain, 717

Brewster. Teinometer, 698, p. 640, ftn, ;
researches on polarising effect of strain
in glass, strain produced by heat;
application to glass models of arches,
laws of tints, superposition of small
strains, p. 640, ftn.

Bricks. Adhesion of, to mortar, Morin,
905 ; crushing strength of brick-work
and, 1478

Bridge. Impulsive effect of travelling

load on, Stokes, 1276—1277, Willis,
1419 ; solution of problem, inertia
neglected, 1277—84; do., inertia
considered, 1288—91; experiments
on effect of travelling load, Willis,
1417—22; proportion of dead and
travelling to breaking load, 1427;
dynamical deflection in girders of,
Cox, 1433; cast.iron, deflections of,

INDEX.

Becker's experiments, 1373—76, p.
878
Tubular. Experiment on tubes,
Hodgkinson, 1416; description of,
Torksey, 1463 f. ; Britannia and Con-
way, description of, 1489; deflection
of do., 1489; Tate, 1490
Suspension. Navier, 272; Dufour,
692; Von Mitis, use of steel for,
693; Vicat, 721, experiments on
wire and bar-iron for, 723; Brix,
do., 849; Leblane, do., 936; ap-
plication of theory of resilience to,
992; experiments on iron for,
Lamé, 1001—3; use of cables in,
1454 ; effect of time on elasticity of
cables, 1455; at Lorient, Leclerc,
1462
over Creuse. Calculations for, Saint-
Venant, 1611
Briz. Elasticity and strength of iron
wires used in suspension bridges, 848;
comparison of French and German
wire, 849; description of testing ma-
chine, 849; Hooke’s law true till. set
begins, 850; after-strain, and set, 852;
relation of set to elastic limit, 853;
set in wires, and effect of loads, 854;
yield-point, 855 ; set in annealed wires,
856; beginning of set, 857; elastic
properties of annealed wire, 858; effect
of skin on elasticity of wires, 858; non-
axial tractive loads, 1249
Briinnow. Molecular attraction, 1235;
disputes inverse power as law of cohe-
sion, 1236; problemsonattraction, 1237
Buffon. Experiments on rupture of iron
and wooden beams, 28 ¢
Biilfinger. De solidorum resistentid,
reference to previous authors, break-
ing loads of beams, consideration of
Galilei and Mariotte-Leibniz theories,
compression of fibres of beams,
Hooke's law, position of neutral line,
29

B
Burg. Strength of materials, 866—7
Byrne. New theory of strength of ma-
terials, 1352

Caignard Latour. Experiments on com-
pressicn of liquids, 318; on longi-
tudinal vibrations of cords, 465; on
strength of boiler plates, 694; on
notes of metal wires, 802

Caloric, 3183, 543, 844, 976, 1230

Camber of bridges, effect on dynami-
cal deflections, 1433

Caoutchouc. Properties of, C. G. Page,
1370, Gough, p. 386, ftn.: see also
India Rubber
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Capillary attraction, Belli, 171; La-
place, 311; Poisson, 567

Carbonate of lime. Nodal systems in
plates of, Savart, 344

Catenary. Euler, 71

Cauchy., On Navier’s theory of elastic
solids, 271; Poisson on his theorem,
553; Saint-Venant on do., 554, 5553
equilibrivm and motion in interior of
solids and fluids, 602; theory of six
stress-components, principal tractiouns,
603—6; his theorem, stress across a
plane at a point, 606, 639 ; stressin a
fluid, 609; elastic stresses, stress-
quadric and ellipsoid, 610—11; stretch
and dilatation, stretch-quadric, 612;
body-stress-equations, 613; equation
of egnilibrium and motion of a solid
or fluid, 614; of a motion of a system
of material points, initial stress and
bi-constant isotropy, 615-16; theorems
relating to dilatation, strain-ellipsoid,
617 ; elastic laminae, bi-constant equa-
tions for, 618; definitions of lamina
and plate, 619; plave lamina of con-
stant thickness, 620—4, of variable
thickness, 625; curved lamina, constant
thickness, 626—7: elastic plate, 628;
plane and constant thickness,Poisson’s
problem, 629-—37; isotropic, 638—49;
non-elastic, variable thickness, 650 ;
contour-conditions of Poisson, 651—2 ;
elastic plate, aeolotropic, 656; elastic
rod, of rectangular cross section,
sound-vibrations, 633-—5; aeolotropic
rod, 657; relation between stresses for
two sets of rectangular axes of a body,
653; longitudinal vibrations of a
cylindrical or rectangular rod, 660;
torsionaldo., 661,066y; Saint-Venanton
results, 601; equation of equilibrium
and motion of system of particles
under attraction, 662; general expres-
sion for stretch, 663—5; general ex-
pressions for stress in terms of strain
for an aeolotropic body, 666—7; on
Savart’s law of vibrations, 668; elastic
equations deduced from consideration
of bodies as molecular or continuous
structures, 670-—1; stress in a double
system of particles under attraction,
672—38; analysis of stress, 674—677;
stresses within a solid and near sur-
face, 676; definition of stress at a
point, 678—9; report on Wertheim’s
experiments, 682—3; torsion of
prisms, Saint-Venant on Cauchy’s
view, 684 ; report on Blanchet’s paper
on waves in crystalline media, 1172;
controversy with Blanchet on wave

901

surfaces, 1175—0; Maxwellon Cauchy’s
researches, 1538

Chevallier. Flezure and after-strain of
beams subjected to transverse load,
1461

Chevandier. Elasticity of glass, 1310—
11, of wood, 1812—14. Ses Wer-
theim

Chladni. His experiments on sound, Jas.
Bernoulli, 122, Biot, 184; his. books,
p. 411, ftn.; his experiments on vibra-
tions of cylinders, 470; his figures
in crystals and wood, Savart, 337;
Savart on, 352 ; Strehlke on, 354—360;
Faraday on, 745; Wheatstone on, 746

Circular. Ring, vibrations of, Euler, 93,
Lexzell and Hoppe, 95 8; Germain,
290—99 ; fixed vertically, depression
of, St Venant, 1575—06, 1593; arc,
flexure of, Navier, 278, Ardant, 937,
Bresse, 1457—60

Clapeyron. Equilibrium of elastic solids
277, 1001, etc. See Lamé. His
theorem, Lamé on, 1067—8; example
of triangular frame loaded vertically,
1069 ; modification of his theorem by
introduction of body forces, 1070;
example of, heavy elastic prism hung
up and loaded, 1070

Clark. The Britannia and Conway
Tubular bridges, ete., 1465; experi-
ments on cylindrical and elliptical
tubes, 1466; on rectangular tubes, &ec.,
1467 ; on very large model tube, 1468 ;
on cellular tubes of wrought iron,
1477; calculations for the two tubes,
1489; beams, continuous, 1472, 1488 ;
wrought iron, state of ease and set of,
1473; transverse strength of cast-iron,
1483—4; wrought iron, change of shape
under flexure, 1485 ; increase of strength
from initial stress, 1486 ; cylinders sub-
jected to internal loads (large), 1474;
set and plastic stage in wrought iron,
1475 ; extension and ultimate strength
of cast-iron, 1476; experiments on
crushing of brickwork, 1478; on
shearing strength of rivets, 1480; on
frictlon set up by cooling of rivets,
1481; on strain in rivet, 1482; re-
silience, 1487

Clausius. On Weber’s experiments on
temperature-effect, 706; relation of
uni-constant theory to experiment,
1398; number of elastic constants,
1399; concludes there is only one
constant, 1400; failure of experiment
to agree with theory due to after-
strain, 1401—2; application to Wer-
theim's results, 1402—3; effect of
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after-strain on stretch-modulus, 1404

Clebsch. Theoryof Elastic Bodies (trans-
lationby Saint-Venant),8; onvibration
of elastic plate, Germain, 291 ; vibra-
tion of elastic sphere, 463; strain-
ellipsoid, 605
Coefficient, see under Elastic
Cohesion. Newton, 26, 27; Musschen-
broek, 28 «; Coulomb, 120, pp. 873—
74, p. 876; Young, 134, 142; Voute,
212—3; Rondelet, of mortar, 696; due
_ to Newtonian attraction? 164—5, 361,
764—1757; Frankenheim, 821; of
gases and fluids, 822; of solids, 823;
surface of, p. 886; relation to mag-
netism, 829 and ftn.; attractive force
necessary to cause, Mossotti, 842;
Faraday on his ideas, 843; molecular
force of, 976; bricks and mortar,
Morin, 905; Lamé, 1034; Poncelet,
976—77; and heat, Wilhelmy, 1356;
affected by temperature, 334, 1353:
see Temperature Effect; Eisenbach,
theory of, p. 876; see also Attraction,
Atom, Molecule, Strength, Rupture
Cohesive Limit, 365, 852, 986, 1301 (99),
p. 874 ftn., p. 891
Colladon. Experiments on compression
of liquids, effect on vessel, 688
Collision of elastic bodies, history of, p.
26, ftn.; experiments on, Hodgkinson,
941, Morin, 1183, Haughton, 1523
Colour-fringes. Use of to measure
strains, Brewster, p. 640, ftn.; Neu-
mann, 1185—1213; Maxwell, 1556

Homogeneousstrains, Strained 6-face,
1191; rectangular glass rod trans-
versely loaded, 1191; use of to
measure elastic constants, 1193

Heterogeneous strains. Plate with
parallel faces, 1195; varied distri-
bution of temperature, 1196; case of
sphere, 1197 ;; thinplate, temperature
constant only in direction of thick-
ness, 1198—1202; long thin rect-
angular plates cemented at edges,
1203; hot plate edge on cold surface,
1204; comparison of theory with
experiment, 1205

Colthurst. Experiments to find neutral
axis and stress-strain relation in

wooden and cast-iron beawms, 998

Column, Euler, Curvature of, 65;
moment of stiffness of, 65; load
partially transverse, 66; buckling
and rupture of, under vertical load,
74; moment of stiffness in terms
of cross-section, 75; position of

INDEX.

neutral line for, 75 and ftn.;
equations for buckling under its
own weight, 77—85, 910; greatest
possible height of, underown weight,
80—85, 910

Fuss. Application to framework of
Euler’s formulae, 6 a

Lagrange. Form of {enlarged at cen-
tre), 106 ; on Vitruvius’ theory, 106;
reference to Euler, 107; equation
for bent eylindrieal, 108, 110; as a
surface of revolution, 111; generated
by conic, 112; cylindrical deter-
mined to be best form; 113

Robison on Euler’s results and on
neglect of compression, 145—86, 833

Tredgold. Strength of timber, 196;
double parabola as form for, 195—
6; theory of, 833; position of
neutral axis, 198, 834

Duleau. Euler's theory and experi-
ments, 226—229

Navier on Euler’s theory, 281

Pagani. Equilibrium of, 397

Thury. Ezperiments on hollow cast-
iron, 750

Arosenius. Theory of, 819

Heim. Theory of, 907—10; height
and stability, 910

Hodgkinson. Experiments on cast-
iron, 954; ratio of strength of built-
in to pivoted, 955—56; point of
fracture with different ends, 957;
load for flexure, 958; Euler’s for-
mulae, modification to include com-
pression, 959; effect of dimensions
in long, 960—62; breaking loads of
short, 962; hollow cylindrical
strength of, 963; time-element in
regard to, 964; stoume, strength in
regard to length, 1445—7; iron,
experiments on, 1449

Poncelet. Best form for, 987

See also Strut, Beam, Tractive Load,
Pillar

Commission, Royal, to enquire into use
of iron for railway purposes, 1406—
32
Compression. Mariotte’s idea of, in

beam, 10; Jas. Bernoulli, introduc-

tion of, in strained beam problem, 19;

of beam by longitudinal loads, Muss-

chenbroek, 28 §; laws of, Biilfinger,

29 B; strains of beams, Hodgkinson,

232—3; ratio of to pressure, Hodg-

kinson, 234; effect on position of

neutral axis, do., 235; modulus of for

cast-iron, do., 240; ratio to extension

for cast-iron, do., 239, for wrought

iron, do., 243; of liquids, p. 78 ftn.,
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318, 686—691, 1011, 1357—-8, 1359;
of a sphere, Poisson, 535; of water in
glass vessels, effect on vessel, Oersted,
687, Lamé, 1011; of rollers and
spheres by tangent planes, experi-
ments, Vicat, 729—30; heat liberated
in solids by sudden, Duhamel, 881—2;
sudden, of spheres, do., 888; for
different bodies, values of, Lamsé,
1034; of solids, Regnault, 1357—8;
of metals, defect of elasticity in, 1449;
see also Stretch (squeeze), Traction
(contraction)
Conical Refraction, 1105, 1514
Conservation of energy, first conception
of, 39; Euler, 54
Constants, see under Elastic
Cooling. Offreesphere, rate of, Duhamel,
895—6 ; of bars,endsfixed to moveable
masses, 902—3, to other bars, 904
Coordinates. Trilinear, 1076 ; spherical,
1092—5, 1112—48, 1154—63; cylin-
drical, 1022, 1087—9; -curvilinear,
1037, 1096, 1149—53, 12416
Copper. Stretch-modulus of, 751 d,1292,
1294, 1299, 1309, 1393
Cords, Flexible, equilibrium of, Euler,
71, Poisson, 568, De Schultén, 818;
flexible, vibrations of, Euler, 69—
70, Poisson, Bourget, 576; do.
history of, p. 42 ftn.; flexible or
elastie, equilibrium of, Euler, 72
Elastic, equilibrium and motion of,
Poisson, 464 ; explanation of tension
in, 464; longitudinal vibrations of,
46.5 ; experimentof Caignard-Latour,

Elastic and non-elastie, vibrations of,
Savart, Duhamel, 1228

See also Strings

Cores. Theory of applied to beams,
815, p. 879

Coriolis. Experiments on strength of
lead cylinders, after-strain, skin in-
fluence, 720

Coulomb. Saint-Venanton, 115; position
of neutral line, 117; Young and Saint-
Venant on, 117—118; torsion of metal
threads, 119, p. 69, ftn.; cohesion,
120; Girard on, 120; Duleau on,
227; Vicat on, 729; effect of worked
state on absolute strength, extension

- of elastic limit and sets, pp. 8783—874;
lateral adhesion, sliding strain, p. 876;
Coulomb-Gerstner Law, p. 441 ftn.,
p. 872, pp. 887891, 852, 1224, 1431

Cox. Dynamical deflections &e. in
railway girders, Stokes’ criticism,
1433 ; impact on elastic beams, 1434 ;
calculation of deflection, 1435—38, pp.

903

894—6; hyperbolic law of elasticity
for cast iron, 1439—42 and 1452

Crushing. Coulomb, 120; Rennie, 186;

Vicat, 729; experiments on  short
prisms, cast-iron, 948, 1414—5, 1476,
bone &e., 950; laws for, 948—50;
surface of rupture, 951; of brickwork
and stone, 1478

Crystals. Elasticity of, Biot, 182,

(regular) Savart, 335; analysed by
Chladni’s figures, Savart, 337, do.
(rock-crystal), 83413, do. (carbonate
of lime), 344; rock-erystal, nodal
lines of, Savart, 342; position of
axes of, 343; of three rectangular
axes, body-shift equation for, 615
Cohesion and elastic properties of,
Frankenheim, 825; Voute, 213"
Homoedric. Six elastic constants for,
794; stretch-moduli of, 795—6;
stretch-modulus quartic for, 797—
800; application to measure stretch-
modulus, 800—801
Inner structure of, cleavage &c., 336
Systems similar to gypsum. Neu-
man, 788; comparison of different
axes, 788—89; elastic and optic
axes, 790; thermal azes, 791;
identity of all these with erystalline,
792; application to case of gypsum,
793

Crystalline. Stress in bodies, Poisson,

582-—6; equilibrium and motionin,do.,
582-6, 594, 600, 615, 666; medium,
propagation of waves, Blanchet, 1166—
71; medium, vibratory motion in,
O’ Brien, 1360—65 ; state of iron after
vibration, 1463-—1464.

Curvilinear coordinates. Lamé’s theory

of, and-application to elasticity, 1037,
1096, 1149—1153; change of three
body stress-equations to, 1150; of
equation for homogeneous isotropic
solids, 1153; Bonnet, application to
elastic equations, 1241—86.

Cylinder. Rupture of hollow, Galilei,

2; best form for column, Lagrange,
112-113; equilibrinm of indehnite,
Lamsé, 1012, 1022, 1088; hollow cast
iron, strength of as columus, Thury,
750, Hodgkinson, 963; wrought and
cast iron, strength of, under great
internal pressure, 1474; of wires,
torsion of, Maxwell, 1549; wooden,
torsion of, Gerstner, 810. See Colunin,
Bar, Wire

Cylindrical coordinates. Change to,

from rectangular, 1087; application
to theory of elasticity, 1039, 1199,
1542, 1551.
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Defect of Hooke's Law, 969, 1411, pp.
891—93

Deflection. Of Bridges. Experiments

on, 1373; by travelling loads, experi-
ments, 1417—22; Britannia, 1489.
Of girders by travelling loads, ex-
periments, 1433. Of elastic beams
by impact, 1434—37; 1438—42. See
also Beam, Flexure

Delanges. Equilibrium of body supported
at more than three points, 155

Denison. Experiments on American
timber, 836

Density. Of earth, mean, 166 ; of water
compared with earth, 166; of solids
before and after deformation, 776,
1522 (iii)

Desaguliers.
29 y ;

Descartes. Theory of Elasticity (subtle
aether), 29 a, 34

Dilatation. Poisson, 586, Poncelet,
980, Cauchy, 612, 663—5; effect of
movement of body as a whole on,
Poisson, 587; Piezometer, Colladon,
688 (see under Compression); Poisson
on results of, 688; due to heat, coeffi-
cient of, for various metals, Kupffer,
1395; of glass, experiments on, Reg-
nault, 1227, 1357 ; definition of, p.
882, See also Compression

Dufour. Wire suspension bridges, 692;
experiments on wire of Geneva bridge,
692 ; elasticity and strength of cables of
suspension bridges after twenty years’
use, 1455

Duhamel. Specific heats of metals, 705;
effect of change in temperature on
elasticequations, 868—70 ; equilibrium
of a hollow sphere, variable tempera-
ture, 871; vibrations of sphere of
variable temperature, 872—5 ; thermal
variations in elastic constants, 878;
ratio of specific heats, 879—80; heat
liberated by sudden compression, 881
—2; general thermo-elastic body and
surface equations, 883—5; applied to
following five cases, wave motion in
an infinite solid, 8867, equilibrium
of a body suddenly compressed, 888,
wire suddenly loaded, 889--90, equi-
librium of & spherical shell, 891—4;
rate of cooling of a free sphere, 85—
6; sound problems, fiddle bow, 897;
vibrations of a cylindrical rod under
varying temperature, 898—901; cool-
ing of bars with ends fixed to move-
able masses, 902—3, and to another
bar, 904; on N. Savart’s experiments
on vibrating cords, 1228

Thoughts on KElasticity,

INDEX.

Duleau. Strength of forged iron, 226 ;
neutral line of beams, 227; beam
problems, various load systems, 228;
neutral line of columns, 228; torsion
experiments, 229, cited by Wertheim,
1340, by Saint-Venant, 1625; Hodg-
kinson on, 239

Dupin. Experiments on .flexure of
wooden beams, 162

Earnshaw. Nature of molecular forces,
1230, 1232
Eiselébach. New theory of cohesion, p.
87
Elastic coefficients, distinguished from
moduli, p. 884 ; dynamic, 941, 1523
Elastic constants. Thermal variations
in, Duhamel, 878; controversy oun,
multi- and rari-constancy,921-—33; as-
sumption as to, and relation between,
Lamé, 1034, 1040, 1065, 1163 ; optical
methods to measure, Neumann, 1193 ;
number of, Stokes, 1265 ; unaltered by
working, Coulomb, p. 874; ratio of
to one another, Wertheim, 682 ; six
for crystals with three rectangular
axes, Poisson, 794 ; relation between
for uni-constant isotropy, Wertheim,
1320—26, 1342—51 ; relation between
in crystalline medium, Fresnel and
O’'Brien, 1363—4; number of inde-
pendent, Clausius, 1400 ; values of by
vibrational and statical experiments
disagree, 931, 1404, p. 702 ftn., p. 814
ftn.; definition and terminology for,
pp. 884—885. See also Modulus
Elastic curve or line. Jas. Bernoulli, 18,
equation to, do., 24; variation of
elasticity along, Euler, 52—57 ; vis
potentialis of, do., 55 ; equation to,
fixed at one or two points, do.,
56, for single force, do., 58, for two
or more forces, do., 58, Saint-Venant
on, 58; nine species of, Euler,
59; the rectangular, do., 59; equa-
tion for elasticity variable, do.,
60—61, for forces at every point,
do., 62; in same plane with loads,
Plana, 151—4; of circular are, 278,
1458, 1573 ; memoir on, Piola, 362;
classification of, Hill, 399—401 ; for
a heavy rod, do., 401 ; Lagrange’s
error in, do., 402 ; equation to, do.,
403-—4 ; family of these curves, do.,
405; forms of equations for, do.,
406 ; characteristica of, do., 407
of double curvature. Lagrange, 159 ;
Binet, 173—175; Bordoni, 215—
222; difference between Poisson
and Bordoni, 223—4; moment of
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torsion, Poisson, 423; third mo-
ment, Bellavitis, 935; Mainardi,
1215; integration of equations to,
1239—1240; complete discussion
of problem and its history, Saint-
Venant, 1584—1609
Elastic fluids. See Fluids
Elastic life of a material, p. 885—
891
Elastic limits, 240, 854, p. 886, p. 874,
1381. See also Iron, Wood, ete.
Elastic solids, equilibrium of. Young,
136—41; Navier, 253, 265—71; Cla-
peyron, 277; Pagani, 395; Poisson,
431—3, 540—551; Cauchy, 602—3,
614—5; Haughton, 1505-—15, 1520—
21; Jellett, 1526—385 ; Maxwell, 1536
41

‘Elasticity. Birth of modern theory of,
Navier, 1; hypothesis of, Petty, 6;
law of, Hooke, 7, 34, Newton, 26,
Musschenbroek, 28 « ; hypothesis of
atoms being loadstones, Desagulier,
29 «v; clastica vis, Belgrado, 29 §;
Cartesian theories of, 34; due to
captive ether, John Bernoulli, 35;
attraction as cause of, s'Gravesande,
John Bernoulli, 42 ; theory of, Ric-
cati, 38, 38— 40, Euler, 94, Sanden,

Hannelius, Krafft, pp.77—79,Young,

134, 142,143, Biot, 182, Fresnel, 320,
of cast-iron, Hodgkinson, 2i0; of
bodies of three rectangular axes, Sa-
vart,340; glassthreads, Ritchie, 408 ;
theory of torsional, Ritchie, 408; his-
tory of, Girard, 125, Poisson, 435;
effects of temperature on, Duhamel,
868—70; defect of,in cast-iron,Hodg-
kinson, 969 ; laws of, Maxzwell, 1536
—39; theory of, distinct from co-
hesion, Coulomb, p. 874; surface of
perfect, pp. 885891 .
Greater and less, meaning of, 522
Elective attractions, Newton’s query
on, 26
Electric carrents in vibrating rods and
wires, 1248 ; influence on elastic pro-
perties, Wertheim, 1304—6, De la
Rive, 1332, 1336 ; effect on flexure of
bar, Guillemin, 1327—30, Wart-
mann,13381; sounds in bars produced
by, historyof, p. 719 ftn., experiments
on, Wertheim, 1833—5, Sullivan,
1248, Beatson, p. 720 ftn,
Ellipsoids of strain, stress, stretch. See
Strain, Stress, Stretch
Ellis, Criticism of Mossotti’s hypo-
thesis, 1231
Emerson, his Mechanics, p. 74, ftn.; his
paradox, 187, 952 (ii)

Energy. Conservation of, 89, 54: see

also Work

Ether. Theories of structure of, 930;

on refractive power of, 1187; fluid,laws
of equilibrium, Lamé, 1025—31;do. in
a diaphanous body, 1032—3; existence
of, 1108; constants of, Stokes, 1266.
Sfe also Adether, Crystalline Medium,
ete.

Explosion in boilers, cause of, Lamé,

1035

Euler. Letters of Bernoulli to, 43, 44

—47; small oscillations of rigid and
flexible bodies, 51; elastic curve, equa-
tion for, 53, 56—62; Calculus of Vari-
ations, 53; least action, 54—55; os-
cillations of elastic lamina, 63, 93;
of rods, four cases, 64; on columns, 65
—8,74—85 ; Lagrange on his methods,
107; vibrations of cords, 69, 70, of
laminae and elastic rods, 71-—-2, 86—
92; oscillations of elastic rings, 93;
nature of elasticity, 94 ; miscellaneous
memoirs, 95; pupils, 96 a—y; Gior-
dano Riceati on, 121; Jas. Bernoulli
on (vibration of membranes), 122,
p. 73 ftn.; Robison on his theory of
columns, 145—6; Barlow, do., 189;
Duleau do., 226—229; Hodgkinson,
do., 954—04; Yamarle, do., 1255

Extension of fibres of strained beam,

Mariotte, 10, Leibniz, 11, Varignon,
14, Bernoulli, 20, 24, Musschenbroek,
28 4§, Biilfinger, 29 B; relation of sum
of, to sum of compression on beams,
Hodgkinson, 232; laws of, do., 234;
effect on modulus and neutral axis,
do., 235; ratio to compression for
cast iron, do., 239 ; of wrought-iron,
do., 242; elastic, Navier, 273; by
longitudinal vibrations in rods, Savart,
851; of threads and elastic plates,
Poisson, 430; of annealed and un-
annealed wires, Dufour, 692 ; ratio to
compression in wrought-iron, cast-
iron and fir beams, Colthurst, 998

Eytelwein. On beam problem, 149-—

150

Fairbairn. Controversy with Hodgkin-

son and Stephenson, 1448, 1494

Experiments on cast-iron made by
hot and cold blast, 953 ; wrought-iron
pillars, strength of, 1354; iron plates
and riveting, 1444; do., for ships,
1495; do., strength of joints, 1496;
do., strength with and across tibre,
1497 ; iron wire, 1498; riveted joints,
1499—1500; plates under transverse
load, 1501; strength of frames and
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ribs of ships, 1502; absolute strength
of wrought-iron, 1503; hollow tubes,
1448; tubes of various shapes, 1494;
tubular bridges, 1463 f; 1494

Faraday. Acoustical figures, Savart’s
theory, 745; theory of attractive and
repulsive molecular forces, 843

Fiddle. Vibration of produced by bow,
Duhamel, 897

Flachat. Use of cables in snspension
bridges, 1454

Fluids, Elastic. Sound-waves in Euler,
95; motion and equilibrium of, La-
place, 807; laws of molecular action
in, Laplace, 309, 312—315; velocity
of sound in, Laplace, 316—317;
theory of, Pouillet, 319; motion and
equilibrium of, Poisson, 540-—558, 559
—63; pressure at a point in, Cauchy,
609 ; equilibrium of, do., 673; equa-
tion of continuity in, Piola, 776;
motion of, do., 778-—9; theory of,
do., 782—7; cohesion of, 822; in
motion, friction of, Stokes, 1264—06;
difference from solids, Haughton, 1508

Forbes. Compression of glass vessels,
p. 379 ftn.; instrument to measure
stretch-modulus, 1397

Fourier. Vibrations of elastic mem-
branes, 207 ; waves in do., 207 ; vibra-
tions of simple plates, 208, of a lamina,
209—10, of flexible and extensible
surfaces and plates, p. 876

Forza viva e morta. 29 8, 35, 38, 40

Frankenheim. Die Lehre von der Co-
hdsion, 821; cohesion of gases and
fluids, 822, of solids, 823; elasticity,
824 ; crystallography, 825; structure
of solids, 826; after-strain in glass,
lead, iron, 827; influence of tempe-
rature on elastic properties, 828;
absolute strength, 829; relation of
cohesion to magnetism, 829 and ftn.

Fresnel. Double refraction of light,
320; theories of molecular motion
and vibrations, 320; St Venant on
do., 320; Cauchy on do., 604, on
formulae of, 611; elastic axes of
crystals, 790; O’Brien on, 1363

Friction. Young, 143; effect on solids,
Morin, 905; in'riveted joints by cool-
ing of rivets, 1481

Funicular (or link) polygon,
381; Poisson, 568

Fusinieri, 396

Fuss. Application of Euler’s formulae
for struts to framework, 96 «

Galilei. Discorsi, 2; fracture of rods,
beas, hollow cylinders, 2; solids of

Pagani,

INDEX.

equal resistance, 4; motion of bristles
on sounding boards, 746

Galilei’s Problem. Statement of, 3;
application of Hooke's law to, 10;
Leibniz,11; dela Hire, 12 ; Varignon’s
treatment of, 13, 15; Jas. Bernoulli,
19; Biilfinger on his hypothesis, 29 8;
Euler on, 95; Banks,.147; Gregory,
148; Hodgkinson, 231

Galton. Exzperiments on effect of travel-
ling loads, 1417—22. (See Tillis

Gehler. Physikalisches Worterbuch (his-
torical notices), 695

Germain, Sophie. Theory of elastic
surfaces, 283; account of life, p. 147
ftn.; prize essay, account of, 284;
hypotheses for elastic plate, 285; on
Poisson’s results, 286-—7; general
equation for equilibrinm of surface,
288; thickness of surface, Poisson
and Clebsch, 289; vibrations of
cylinder and circular rings, 290, 294
—8, of lamina, 290—91, 292—3;
comparisons of theory with experi-
ment, 299; vibrating surfaces, 300—
305; general remarks on her own
work, 306

Gerstner. Handbuch der Mechanik, 803;
experiments on piano-wires, 804, on
ratio of traction to stretch, 805, on
flexure of wooden beams, 807—S8, on
flexure of cast and wrought-iron beams,
809, on tersion of wooden eylinders,
810

Gerstner’s Law, 806; Coulomb-Gerstner
Law, p. 441 ftn. 852, pp. 871—2,
pp. 887—91, 1224, 1431; Gerstner-
Hodgkinson Law, p. 441 ftn. 852,
969, Y84, 1217

Girard. On solids of equal resistance, 5,
123, 125, 131; experiments on beams
at Havre, oak and deal, 28 5, 123, 131;
on Coulomb, 120; history of elasticity,
125; experiments and formulae for
beams, 125 ; on resistance to slide, 126;
Galilei’sand Mariotte-Leibniz theories,
127—28; Bernoulli’sposition of neutral
axis, 128; on Varignon, 129; elastic
curves, beams and columns, 130; on
Euler and Lagrange, 130; Barlow on,
189—90; report on Vicat’s papers,
724—35

Giulio., Ezxperiments on iron used in
Italy, 1216, 1217; rupture, flexure
and elastic line of beams, 1216;
Gerstoer’s Law, 1217; torsion of iron
wire, 1218; spiral springs, 1219—
1223; set and elastic after-strain,
12246 ; fore-set and after-set, 1226,
Saint-Venant on, 1595, 1608
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Glass. Threads, torsion of, 408—9;
do., how to draw, 410 ; vessels, com-
pression of, 686—91; polarisation of
light by strained glass, 698, 1191—
1205, p. 640 ftn., 1543, 1553—1557;
compression of, experiments oun by
Parrot, 747; deflection of bar to
measure elastic constants, Neumann,
1193; set in spheres and cylinders of,
by rapid cooling, do., 1212; dilatation
of, experiments on, Regnault, 1227;
cohesion and elasticity of, experiments
on, Wertheim, 1310—11

Glue. Cobesion of, in a thin coat and
in mass, Bevan, 374

Glynn. Fracture of axles, 1463

Gold. Stretch-modulus of, note of coin,
751 d

Golovin., Notes of harmonicum, 96 y

Grandi, Guido. Controversy on solids
of equal resistance, 5

Grassi. Experiments on compression
of liquids, 1359; application of Wer-
theim’s formulae, 1359

s’Gravesande. Composition of elastic
bodies, Belgrado on, 29 §; stretch-trac-
tion relation, 37; laws of elasticity,
42; Forbes’ modification of s'G.s
apparatus, 1397

Green. Refraction &ec. of light at
common surface of two non-crystal-
lised media, 917; propagation of light
in crystallised media, Y17; body-shift
equations for free vibrations of elastic
solids, 918—19; values of strain-com-
ponents for large shift-fluxions, p. 865,
ftn.; McCullagh on his methods, 920;
controversy on elastic constants, 921—
33; Saint-Venant on his methods,
934, Jellett on do., 1529 and ftn.

Gregory. On Galilei’s results, 148

Gresy, Cisa de. Equilibrium of flexible
surfaces, 199; application of La-
grange’s metnod to Poisson’s theories,
200—-6.

Gritlin. Motion of a rigid body, 765

Grindstones. Effect of centrifugal force
on, 1551, p. 827 ftn.

Guillemin, Electric currents, effect on
elasticity, 1327; Wertheim on his
results, 1328; letter to Arago on
do., 1330

Gut. Experiments on, Karmarsch, 749

Gypsum crystals, Relation between
various axes of, 788—93

Hagen. Experiments on moduli of
wood, 1229

Hannelius. Cause of elasticity, p. 79

Harmonicum. Notes of, (tolovin, 96 y

907

Haughton. Equilibrium and motion of
solids and fluids, 1505—6 ; definition
of molecular structure, 1507 ; distine-
tion between solids and fluids, 1508;
general equations of equilibrium,
1509—11, 1519—1521; do., applica-
tion to wave-theory of light, 1512;
surface of wave-slowness in elastic
solids, 1513; application to various
elastic bodies, 1514; classification of
elastic media and laws of plane waves,
1516 ; body-stress-equations for solids,
1517; do., application to wave-theory
of light, 1518; propagation of plane
waves, 1510; normal and transverse
vibrations, 1522; dynamical coefficients
of elasticity of iron teak, &ec., 1523

Hausmann. Magueto-elastic properties
of stricture in bar-iron, 1179

Heim. Flexure of beams, 906—9 ; maxi-
mum height of conical and other
columns, 910; equilibrium of elastic
rods with curved central axis, 913;
solids of equal resistance, 915; vibra-
tions of elastic beams, 916, 1387 ; best
form of rails, 916; equation of curve
of double curvature, 1385

Hill, C. J. Torsion of metallic threads,
225, 398; elastic curves, 399—407;
on osculating parabola, 406

Hire, dela. Traité de Mécanique, 12

Hodgkinson. Beam, strained state of

fibres in, 230; position of neutral
axis for glass, etc. 231; calculation
of neutral axis for beam, 232; on
Barlow’s errors in do., 233; two
moduli used in do., 234; position
of neutral axis, 235, in wood, experi-
ments on, 235, in iron, experi-
ments on, 237 ; position of neutral
axis alters with moduli, 238; cast-
iron, experiments to determine
best form of beam, 243; do., of
equal top and bottom ribs, experi-
ments on, 244; effect of lateral
impact on, 939, 942, 943; experi-
ments on cast-iron, 952; on Cu-
bitt’s do., 970 ; cast-iron, position of
neutral axis, Y71; horizontal long-
continued impact, effect of, 1409, p.
895; vertical impact on loaded
cast-iron beams, 1410; deflection
andstrength of long cast-iron beams,
1413

Cast-iron, experiments on extension
and compression of, 239 ; on stretch-
moduli, 240 ; on limits of elasticity,
240; on absolute strength, 240; on
strength of T bar, 241; comparison
with elasticity of wrought iron, 242,
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245 ; tractive strength of, 940, 966,
1408 ; made by hot and cold blast,
strength of, 947 ; time element in
beam of, 967; temperature-effect
on, 968 ; defect of elasticity in, 969,
1449 ; torsional resistance of, 972—
3; contractive strength, 1408;
stress-strain relation for bars of,
141112

‘Wrought-iron, experiments on, stress-
strain relation for, 234; extension
and compression of, 242; strength
of, 1354

Columns. Cast-iron, experiments, 954 ;
ratio of strength of flat and round
ends, 955 ; form of round ends, 956;
points of fracture, 957 ; general re-
sults, 958 ; Euler’s formulae modi-
fied to include compression, 959 ;
effect of dimensions on strength of,
960—2; hollow, 963; time-effect,
964 ; physical constants of, 965
‘Wrought-iron, strength of, 1854
Stone, experiments on, 1445 ; varia-
tion of strength with length, 1445

Crushing. Experiments on iron short
prisms, 948—9, 1408, 1414, 1415 ; on
bone and marble, 950; on stone
and timber, 1451; on theory of sur-
faces of rupture, 951

Collision of imperfectly elastic bodies,
941

Experiments on tubes ete. for tubular
bridges, 1416, 1448, 1450, 1477,
1493, 1494

Hood. Internal changes in iron during

manufacture, 1463 a

Hooke. De Potentid restitutiva, 7;

theory of springs and springy bodies,
7; congruity etc. of bodies, 9, 34;
suggestion as to gravitation, p. 6 ftn.

Hooke’s law. Statement of, 7; gene-

ralised, 8, 928, p. 884, p. 888; Mariotte
on, 10; Leibniz on, 11; Bernoulli
on, 22; Biilfinger on, 29 B; Riceati
on, 31 ; near limit of elasticity, 367 ;
defect of, p. 891, curves showing
defect, pp. 892—893

Hooks, strength of, Brixz, 1249
Hoppe, 96 8
Hopkins, internal stresses in rock-mass-

es, 1366—9; his theorem as to
maximum shear, 1368

Hyperbolic law of elasticity for cast-iron,

1440—2, 1452

Ice. Stretch-modulus of, Bevan, 372,

compared with that of water by
Young, 372, Thomson on, 372 ftn.

INDEX.

Ignaz von Mitis. Experiments on rela-
tive strengths ete. of iron and steel,
693

Impact. Of elastic bodies, history of,
p. 26 ftn. ; Riccati on, 40; Poisson,
579; Hodgkinson (relation of dy-
namic coetlicient to stretch-modu-
lus), 941; Morin, 1183; Haugh-
ton, 1523

Transverse, on beams, Hodgkinson,
939, 1409—10; experiment and
theory, 942—43; Cox, 1434—387,
pPp- 893—896

Longitudinal, on beams, Poncelet,
988—993

Bee also Resilience, Beam (Travelling
Load)

India-Rubber. Experiments on, Gough,
p. 386 ftn.: Page, 1370; Wertheim,
1322; Saint-Venant, 1625. Is it an
‘elastic’ solid ? 924, p. 504 ftn,

Iron. Cast. Strength of, Tredgold,
197, 999, Hodgkinson, 237—44, 952,
940 and ftn., 955—70, 1408, James,
1484, Bramah, 837, Giulio, 1216,
Bevan, 377, Lagerhjelm, 363—4;
crushing strength of, Rennie, 186
—7, Hodgkinson, 948—51, 1414,
(of pillars) 954—65, (of struts)
1477; elastic limit in, 240, 1430;
set in, Hodgkinson, 969, 1411;
extension and compression in, 239
—41; effect of hot and cold blast
on, Hodgkinson, 946-—47, Fairbairn,
953; hollow cylinders as pillars,
Thury, 750; beams, Musschenbroek
and Buffon, 28 e; do. best form
for, Hodgkinson, 243—4, 1431;
general properiies of, 1423—1432

Ditference in properties of cast and
wrought, Hodgkinson, 245, Clark,
14731477

Wrought. Strength of, Duleau, 226,
229, Lagerhjelm, 363—4 ; (of plates)
1495—1502; (bars after repeated
fracture) 1502; (of bars) 1462;
(effect of heat, *thermo-tension ”)
1353; Giulio, 1216—7; (stricture of
round and square} 1003; set in,
crushing, 1473-—6; magnetisation
by stricture, 1179; extension and
compression of, 242; stretch-modu-
lus (from sound experiments), 370 ;
(same for all kinds) 366; (variation
in neighbourhood of elastic limit)
367; elastic limit, relation of to
cohesive limit, 365, 852, Y86, 1301 ;
set, 817; after-strain, 817

Wire. Strength of, 692—3; do., and
stretch at elastic limit, 693; time-
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effect, 736 ; effect of annealing, 858;
experiments on piano-wires, 803;
set, yield-point, effect of annealing
in, 850—858 (see also Wire); state
of ease in, want of isotropy, 1001—
3; kinds useful for ship-cables, 817;
cables of suspension bridges, 692,
723, 817, 936
use of in railway structures, 1406—
32; molecular changes in, due to
vibration, 1429, 1463, 1464
Isostatic Surfaces.  Discovered by
Lamé, 103637 ; definition of, 1152
Boussinesq on, 1152
Isotropy. First appearance of bi-con-
stant, formulae for, 614, 1267 ; initial
stress, as leading to bi-constant form-
ulae for, 615—6; controversy over
the uni- and bi-constant theories, 921
—33; number of constants of, Lamé’s
views, 1007, 1034, 1051, 1073, 1164,
Stokes’, 12606, Maxwell’s, 1537 and
ftn., Clausius’, 1399—1405, p. 893,
Wertheim’s, 1319—1326, 1338, 1339—
1351 ; of glass vessels, 691; of wires,
831, 858, 924, 1002; of bars and
plates, 858, 924

James. Experiments on travelling loads
on beams, 1417, 1423, on transverse
strength of cast-iron beams, 1424, on
reiterated stress on beams, 1425

Jellett. Hypothesis of intermolecular
action, 1526—7; attracting and re-
pelling molecules, number of con:
stants, 1530; remarks on Green,
1529; objection to usual surface-
equations, 1532—3 ; coefficients repre-
sented by integrals, 1534—5

Johuson. Effect of thermal treatment
on tenacity of iron, 1353

Jurin. On springs, p. 58, ftn.

Karmarsch. Experiments on metal
wires, 748, on gut, 749

Kelland. On molecular force, 1230; on
Mossotti’s hypothesis, 1230—32

Kenuedy, A. B. W. Experiments on
position of neutral line in columns,
p. 44 ftn.; stretch-modulus of steel,
p. 702 ftn.; strength of cast-iron,
p. 512 ftn.,; effect of temperature on
strength, p. 730 ftn.; stress-strain
curves different metals, pp. 889—
893

Kirchhoff. On Poisson’s contour con-
ditions for elastic plates, 487—8§, 652;
his results cited by Wertheim as sup-
pigiting the hypothesis A=2u, 1342,

8

909

Kirwan, Relation of magnetism and

cohesion, p. 452 ftn.

Krafft on elasticity, p. 79
Kupffer. Torsional vibrations of metal

wires, 1389—92; values of slide- and
stretch-moduli for metal wires, 1393
~—4; supposes wires to have uni-con-
stant isotropy, 1394; dilatation coeffi-
cients for change of temperature, 1395

Lagrange. Egquations for bent springs,

97—104; spiral springs, 1035 ; columns,
equation for, 106—110, as surface of
revolution, 111, various forms of, 112,
of greatest efficiency, 113 ; equilibrium
of flexible strings, 158, of membranes,
158, of elastic wire or lamina, 159;
error of, Plana on, 153; Bertrand,
Binet and Poisson on, 159, 174—5;
supposed error of, Schultén and Pois-
son on, 536—9, Ostrogradsky on,
744 ; Piola on his methods, 760—064

Lagerbjelm. Experiments on density

and elasticity of iron, cast and
wrought, 363; method of testing,
369; relation of limit of elasticity to
cohesive limit, 365 ; modulus of elas-
ticity same for all kinds of wrought-
iron and steel, 366; limit of elasticity
and breaking load vary with character,
367 ; raising of limit of elasticity,
867 ; specific weight of ruptured bar,
868—9; comparison of moduli deduced
from extensionand sound experiments,
370

Lama, Francesco de. Experiments on

beams, 28 &

Lamarle. Experiments on flexure of

woodenbeams, 1253 ; relation of stretch
and squeeze-moduli, 1254; on Euler-
Lagrangian theory of struts, 1255;
struts doubly pivoted, 1256—7; do.,
ratio of diameter to length for set or
ruptured preceding buckling, 1258—
9: comparison of theory with Duleau’s
experiments, 1260; report on, by
Liouville and Poncelet, 1261; general
results, 1262

Lamé. Navier's report on Lamé anl

Clapeyron’s memoir, 277, 1023—4;
experiments on iron for suspension
bridges, 1001, 1002--3; yield-point
and state of ease, aeolotropic character
of wires, 1002—3; and Clapeyron,
their memoir of 1828 on elastic homo-
geneous bodies, 1005—6; uni-constant
surface and body equations, 1007 ;
stress-ellipsoid, stress-director-quadric,
shear-cone, 1008, 1059; uniform sur-
face traction, 1010; compression of
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water, 1011; cylindrical shell with
surface tractions, 1012; cylinder under
torsional strain, 1014; gravitating
sphere, 1015; spherical shell under
surface tractions, 1016; solid bounded
by an infinite plane, 1018—19; by
two parallel planes, 1020—21; in-
definite cylinder, 1022; experimental
values of slide-modulus, 1034; on
boiler explosions, 1035; thickness and
form of boilers, 1038—9; isostatic
surfaces, 1036—7; the Legons, 1040
—4; definition of stress across a
plane, 1045 ; stress-equations of equili-
brium, 1046—9; formulae for stresses,
86 ; coefficients, 1050—51 ; bi-constant
formulae for isotropic body and
general solution of equations, 1052—
63; for special body-forces, 1064
—66; Clapeyron’s theorem, 1067—
8; application to triangular frame,
1069, modification of by introducing
body-forces, 1070, case of heavy elastic
wire, 1070; equilibrium and motion
of elastic strings, 1071, of lamina,
1072—38; vibrations and nodal lines
of plane membrane, 1074 ; application
of trilinear coordinates, 1076—7;
analysis of plane waves, 1078; equili-
brium of a right siz-face, 1079—81;
vibration of a rectangular prism, 1082 ;
application to Savart’s Experiments,
1083—6 ; equations in eylindrical co-
ordinates, 1087—8; vibrations of a
cylindrical body, 1089—91, ‘equations
in spherical co-ordinates, 1092—3;
elastic equilibrium of a spherical shell,
1094—5 ; spherical envelope subjected
1o any surface-loads, 1110-—48, 1154—
61; application of eurvilinear coordi-
nates, 1096, 1149; transformation of
body stress-equations to do., 1150—
1153; isostatic surfaces, 1152; on bi-
constant isotropy, 1151; general prin-
ciplegsand fundamental lemmas, 1163
—11
Light. Egquilibrium and vibrations of
ether,1025—33 ; refraction of,inhomo-
geneous aeolotropic medium, 1097;
number of elastic coefficients and rela-
tions between, 1098, 1100; equation to
wave-surface, 1101—2; explanation of
refraction &e.onwave theory; 1103—4;
conical refraction, 1105; conditions
for propagation of wave in elastic
medium, 1106—7; general remarks
on undulatory theory, 1108—9
Death of, 1165

Lamé’s Problem (seealso Shell, spherical).
1154—62

INDEX.

Lamina, Elastic. Equilibrium of, Jas.
Bernoulli, 18, Plana, 151—3, Lind-
quist, 114, Lagrange, 159, Navier,
262, Duleau, 228, Poisson, 570, Cauchy,
618—27, Lamé, 1072; vibrations of,
D, Bernoulli, 44—50; nodes of, 50,
121, 856, 1525; Euler, 63, 64, 86 and
ftn., 93; Biot, 184, Plana, 176—80;
Fourier, 207—10, Germain, 290—9,
Lamé, 1072; flexure of, used in
balances, Weber, 718; see also Bar,
Rod, and Plate

Laplace. Law of attraction of particles,
Belli on, 164; Mécanique Céleste,
807—19; attractions of shells and
spheres, 308, 312; molecular attrac-
tion in fluids, 309, 311; velocity of
sound in air, 310, 316, 317; maiter
and caloric, 313——5; Belli on his
molecular hypothesis, 755

Latent heat of fusion.
stretch-modulus, 1388

Lateral Adhesion. Girard,126; Young,
143, 1565, p. 877

Lead. Compressionof, 689,1326,1546and
fin.; erushing strength of, 720; effect
of skin, 720; stretch-modulus of,
1292; (effect of heat on) 1307; time-
effect on, 978; velocity of sound in,
1184 (89)

Least Action, Principle of, Euler, 54

Least Constraint, Euler, 54

Leblenc. Experiments for suspension
bridges, 936

Leclerc. Experiments on strength and
stretch of bar- and wire-iron, 1462

Leibniz, 11: see Mariotte-Leibniz theory

Leslie. Gerstner’s law attributed to,
p. 441 fin., 984

Lexell. Notes of bells, 96 8

Light. Propagation of in crystallised
and non-crystallised media, Green,
917—20 ; theory of double refraction
in aeolotropic homogeneous media,
Lamé, 1097—1109 ; differential equa-
tion for equilibrium and motion of
ether, 1025—33. See also O'Brien,
Haughton, Stokes, ete.

Limestone. Crushing strength, 186,
1478

Limit of elasticity. Definition of, p.
886 (3); Biot, 182; of iron and
steel, 692—3; cast-iron in tension
and compression, Hodgkinson, 240—
241; definitions of, Lagerhjelm, 365;
relation to cohesive limit, 365 ; altera-
tion of with character of iron, do.,
867 ; raising of, do., 867; beginning
of set called, Brix, 853; determina-
tion of by colour fringes, 1192 ; deter-

Relation to
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mination for the metals, Wertheim,
1293—0 ; relation to rupture-stretch,
do., 1296; of alloys, relation to that

- of constituents, 1308 ; possibilify of
varying, 1379—81, p. 874 and fin.;
evidence on, before Royal Commission
on Iron, 1430; general remarks on,
p. 886, p. 889

Lindquist. Flexure of elastic lamina, 114

Liouville. Integration of differential
equation for dilatation, 524, p. 299
ftn. ; report on Blanchet’s papers on
wave motion, 1172

Liquids. Compression of, 318, 686—
91, 1227, 1357, 1359

Lissajous. Nodes for vibrating rods,
1525
Liebherr. Testing machine, 697

M<Connel. Molecular change of iron
due to vibration, 1464

MacCullagh on Green's method, 920—21

Magnetism. Relation to cohesion, 829
and ftn.; produced by stricturein iron,
1179 ; effect on stretch of a bar, 1301,
1329—13385 ; De la Rive, 1336

Mainardi. Vibrations of an elasticsphere,
860—4 ; torsion balance, 1214 ; elastic
rod, equilibrium of, 1215

Manfredi. On impact, 29 €

Marchetti. Controversy on solids of
equal resistance, 5

Mariotte. Application of Hooke’s law
to Galilei’s problem, 10

Mariotte-Leibniz theory. Statement of,
11; De la Hire on, 12; Varignon on,
13 ; Jas. Bernoulli on, 19—22; Mus-
schenbroek on, 28 § ; Biilfinger on, 29
B; Belgrado on, 29 &; Girard on,
127—30; Hodgkinson on, 231

Martin. Set and time-effect in iron
bars, 817

Masson. Experiments on metal rods,
1184

Maxwell, Memoir on elastic solids,
1536—1556 ; uses bi-constant equa-
tions, 1537 ; analysis of strain, 1539,
of stress, 1540—41; application to
simple cases of eylindrical coordinates,
1542 ; optical effect of siress at any
point, 1548—4 ; equilibrium of hollow
sphere, 1545 ; on Oersted, 1546 ; rect-
angular beam uniformly bent, 1547 ;
approximate treatment of plate, 1548;
torsion of a cylinder formed of wires,
1549, of grindstones and fly-wheels,
1550-—51, p. 827 ftn.; influence of
change of temperature on elastic equa-
tions, 1552 ; optical effects of strain
produced by heating, 1553; slide in
beam-problem, 1554; analysis (pho-

911

tography) of strain by colour fringes,

15556—

Mazidre. Theory of * subtile matter,”
application of Cartesian doctrine
to aether, 29 a

Membrane. Elastic. Equilibrium of
Lagrange, 158, Cisa de Gresy, 199—
206, Pagani, 382—4, Poisson, 472—
3 ; vibrations of, Euler, 122, p. 73 ftn.,
Fourier,: 207, Savart (nodal systems)
329, Pagani (circular) 385—394, Lamé,
1074—75, Lamé (triangular) 1076

Mersenne. Experiments on beams, 28 §

M%tsa.ls. Crystalline structure of, Savart,

2

Mobius, Egquilibrium of flexible and
elastic strings and elastic rods, 865

Modulus, Stretch-. (Modulus of elas-
ticity). Definition of, Young, 137,
Frankenheim, 824, p. 883, Euler, 75,
Lamé, 1066. Of the metals, Wertheim,
1292—4, 1299, 1301, Knpfier, 1389—
95, Napiersky, 1396, Masson, 1184,
Bevan, 751 d; iron, cast, Hodgkin-
son, 234, 240; iron, Giulio, 12186,
Leclere, 1462, Lagerhjelm, 366—7,
Brix; 849; steel, 986; cast-iron at
surface, 821; gold, copper, 751 d;
alloys, 751 d, 1303; relation of
slide- to stretch-moduli for metals,
379,972—3; wood, Hagen, 1229, 1456,
Pacinotti and Peri, 1250—52, Wer-
theim, 1313—4; ice, Bevan, 372;
glass, 1310—11; human tissues, 1315
—1318; determined by sound experi-
ments, 370, 1293, 1297, 1301, 1344—8,
1372; differs from traction-results and
why, 1404 ; determined from wire in
form of helix, 1221, by torsional ex-
periments, 1339-—1345, by flexure
experiments, 800, 1216, 1254; effect
of annealing on, 853, 1293, 1301, of
change in density on, 1293, 1301, of
heat on, 1295, 12989, 1307—10, of
electric current on, 1304—6; relation
of to molecular distances, 1299—
1300, to latent heat, 1388, to slide-
modulus, 972—3, 1319—26; instru-
ment to measure, 1397; in homoedric
crystals, Neumann, 794—7; quartic,
798—801; effect of set on, 852, p.
441 ftn,, p. 887, p. 839 ; proportional
to specific gravity in case of wood,
1252 (cf, 379)

Modulus, Slide-. For wood, 378 (pro-
portional to specific gravity), 379; re-
lation to stretch-modulus, 379, 972—
3,1319—1326,1339-—1343 ; for metals,
1034, 1393—6; unaltered by slide-set,
p. 874
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Molecular Force. Law of, Belli, 163—
72, 752—8; Biot, 182; Nobili, 211;
Mossotti, 840—3; Franklin, 841;
Avogadro, 844—5; Kelland, 1230;
Earnshaw, Ellis, 1231; Briinnow,
1235—7; Eisenbach, p. 876; Wer-
theim, 1325

Stress deduced from, Poisson, 436—
44, 616; use of integrals for, 436—
444, 527—32; Clausius, 1398—
1401; Haughton, 1507—9; Jellett,
1526—35; Saint-Venant, 1563; in-
fluence on number of elastic con-
stants, 555, 615, 922, 923, 931—2,
1007, 1163, p. 814 ftn.; various
assumptions as to law applied to
stress, Poisson, 543—544, 585, 592,
597; Poncelet, 975—6, (his graphical
method) 977, p. 873

Structure, change of, by vibration,
1429, 1464

Molecules. Ampere, 738; sphere of

activity of, Piola, 777, Jellett, 1533;

size of, Avogadro, 846; distances of,

related to stretch-modulus, 1299—

1300 ; Wilhelmy, 1356

Moment of stiffness. Euler, 65, 66,

74, 75, Lagrange, 108, Young, 138,

Poncelet, 979, Hodgkinson, 939

Monochord, Construction of, Weber,
700
Morin. Experiments on cohesion of

bricks and mortar, 905; effect of
friction on slide, 905; resistance to
bodies rolling on one another, 1183;
elastic impact, 1183

Mortar. Cohesion and adherence of,
Rondelet, 696 ; adhesion to bricks and
stones, Morin, 905

Moseley. Flexure of beams, 1233 ; im-
pact and resilience, 1233; Illustrations
of Mechanics, 1234

Mossotti. Spiral springs, 246—51, equa-
tions for motion of, 248, hypothesis
with regard to, 250, experiments on,
249; the Ballistic machine, 251;
forces which regulate ‘internal consti-
tution of bodies, 840; Franklin’s
hypothesis, 841; two systems of par-
ticles, ether and matter used to ex-
plain cohesion, 842—3; controversy
on his molecular theory, 12303

Mushet. Experiments on cast and malle-
able iron, 1463¢

Musschenbroek. Introductio ad cohe-
rentiam, 28 §; explanation of elasticity
by internae vires, experiments etc., on
extensions and flexures of beams of
wood, strength of struts, Euleron M.’s
experiments on struts, 2835, 76

INDEX.

Multi-constant. See Constant, Molecular
Force

Napiersky. Torsional vibration of
wires, 1396
Navier. Originator of modern theory

of elasticity, 1, 253; flexure of rods,
straight and curved, 254; equa-
tion for curvature of elastic rod built-
in at one end, 255; length of curve
for do., 256 ; eguation for curvature of
rods originally bent, 257; flexure of
elastic plate, 258 ; references to Pois-
son, Germain and Fourier, 259; equili-
brium of elastic plates, 260—61; of
elastic lamina, 262; rupture of plate,
263; influence of thickness of lamina
on equations, 264, 528 ; general equa-
tions for elastic solids, 265—8; Saint-
Venant on do., 269; report on Cauchy’s
memoir, 271 ; suspension bridges, 272;
longitudinal vibrations of rods termin-
ally loaded, 272—273; experiments
on tensile strength of various mate-
rials, 275, on rupture of shells, 275;
controversy with Poisson on equi-
librium of elastic solids, 276, 527—
34; contour-conditions of elastic plate,
529-—-32; molecular actions, 531—2,
922, 1400 ; report on Lamé and Cla-
peyron, 277; flexure of circular are,
278 ; beams, summary of experiments
and theories on, 279; torsion of rect-
angular prisms, 280; limits of safety,
281; continuous beam theory, "281;
columns, experiments on, 281; Poisson
on his results for equations of solids,
448; report on Lamé’s memoir on
equilibrium in interior solids, 1023—4

Neumann, F. E. Elastic, thermal, optic,
crystalline axzes identified in gypsum
and allied crystals, 788—93;. homo-
edric crystals, elastic properties of,
794, stretch-modulus for, 795, stretch-
modulus quartie, 799—801

Analysis of strain due to load, tem-
perature, set, by effect on light, 1185.¢t
seq.

Homogeneous strain, general treat-
ment and photo-elastic equations,
1185—90; glass bar transverselyloaded,
1191; elastic limit from colour-fringes,
1192; elastic constants from photo-
elastic measurements, 1193; relation
of refractive index to density, 1194

Heterogeneous strain, plate, 1195;
thermo-elastic equations, 1196; case of
sphere, 1197 ; thin plates, 1198—1200;
circular plates and annuli, 1201;
circular arc and ‘‘spokes,” 1202; two
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plates cemented at edges, 1203; hot
plateon cold surface, 1204 ; comparison
with experiment, 1205
Theory of set, 1206—T7, p. 889;
relation of set to elastic strain, 1208—
9; initial stress, 1210—11; application
to glass sphere and cylinder suddenly
cooled, 1212
Neutral axis, Beams transversely loaded,
Mariotte, 10; Varignon, 15; Biilfinger,
29 B; Bernoulli, 21; Coulomb, 117;
Riccati, 121; Young, 134, 138—9,
144; Eytelwein, 149; Barlow, 189—
194; Dulean, 227—9; Hodgkinson,
231—35, 238—242, 971; Giulio, 1216;
Colthurst, 998; Persy, 811
Struts, Euler, 75; Kennedy, 75 ftn.;
Robison, 145—6; Tredgold, 198;
Barlow, 189—194; Duleau, 227--9;
‘Whewell, 737; Navier, 255; Hodg-
kinson, 954, 965
Newton. Optics, 26; impact of elastic
bodies, 87; Musschenbroek on, 28;
Belli on, 164; Laplace on, 310; his
molecular theory, 755, 1230—2
Nobili. Molecular attraction, 211
Nodal Points, Lines and Surfaces
For rod, Euler, 50; Riccati, 121;
Strehlke, 856—7; Lissajous, 1525;
Savart, 322; Seebeck, 1180
For prismatic bars, Savart, 327, 347
—9; Peyré, 820
For Plates, Savart, 329, 337—40,
352; Strehlke, 353—5, 359; Poisson,
513-—20 ; Wertheim, Kirchhoff, 1344—
8; Faraday, 745; Wheatstone, 746
For sphere, Poisson, 460
For membrane, Lamé (rectangular)
1074—5, (triangular) 1076; Poisson,
472 (ii) ; Pagani (circular), 391—4
Systems, possible in a body, Savart,
329; rotation of system, 831
Used to determine aeolotropic struc-
ture, 332, 337—9, 340—344
Notes. Of a rod, 49, p. 33 ftn., 86 and
ftn., 88—91, 96, 429, 4701, 655, 699,
704; of circular plates, 5§10—20, 511
—21, 1342; of a gold coin when rung,
751 d; of hard-hammered wires and
tuning-forks, 366, 802; of a sphere,
459—60; of the harmonicum, 96 v;
of reed-pipes, 700; of a cord, 465,
1228, p. 42 ftn. See also Vibrations,
Sound, Nodal lines
Noyon, Experiments on iron, 1462

O’Brien. Symbolic forms for equations
of elasticity, 1360-—65

Oersted, Compression of water, experi-
ment on, 687; do., inlead vessels, 689;

T. E.

913

do., in glass vessels, effect on vessel,
690; on Poisson and Colladon’s results,
690; remarks on his results, 925, 1326,
1357, 1546 and ftn.

Optics. Newton’s treatise on, 26

Optical effects of stress. Brewstet, 698,
p. 640, fin.; Neumann, 1185—1212;
Mazxwell, 1543—4

Oscillations., See Vibrations, Note, No-
dal Line

Ostrogradsky. Shifts for vibration in
elastic medium expressed by definite
integrals, 739-—41; on Legendre’s co-
efficients, 742—3; on supposed error
of Lagrange, 744

Pacinofti and Peri. Experiments on
wood, 1250; stretch-modulus from
flexure, torsion and traction, 1250—2;
ratio of elastic strain to stress before
and after set, 1252; values of height
stretch-modulus for all wood constant,
1252

Pagani. On rods and membranes, 380;
funicular polygon, 381; flexible mem-
branes, 382—4; vibrations of circular
elastic membranes, 385—94; on Pois-
son’sand Navier’s treatment of elastici-
ty, 395; on bodies supported by more
than three struts, 396

Page. Elastic properties of Caoutchoue,
1370

Paoli. Molecular motion and life, 361;
Belli on, 361

Parabola. As generating curve of solids
of equal resistance, Galilei, 4; do. for
column, Lagrange, 112; osculating, of
a curve, Hill, 406

Parabolic law of elasticity in cast iron,
1411, 1438—39

Parent. Controversy on solids of equal
resistance, 5; rupture of beams, point
of, 17; do. experiments on, 28 a;
Biilfinger on, 29 8

Parrot. Compressibility of glass, 747;
effect on thermometer bulbs in deep
sea, 747

Parseval’s Theorem, 178

Particles, material under mutual atfrac-
tion and repulsion, Cauchy, 615, 662;
stress in a system of material, 616; of
a double system under mutual attrac-
tion, 672—3; stretch, dilatation ete.
under change of form, 674—5; de-
finition of, Ampére, 738. See Molecule,
Attraction

Peri. See Pacinotti

Perkins. Experiments to determine
compressibility of water, 691, 1011

Permanent load. Defin tion of, Vicat,
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726; importance of in structure, Vicat,
727
Perronet. Experiments on beams, 28 ¢
Person. Relation of stretch-modulus to
latent heat of fusion, 1388
Persy. Neutral surface of beam in uni-
planar flexure, 811
Petiet. Use of cables in suspension
bridges, 1454
Petty. Duplicate Proportion and Elas-
tigue Motions, 6
Peyré. Nodal surfaces of solid prisms
and tubes vibrating longitudinally,
820
Pfaff. Translator of Lagerhjelm’s work,
363
Phillips, Impulsive effect of travelling
loads on bridges, 1277; best form of
carriage springs, 1504
Photo-elasticity: see Polarisation, Brew-
ster, Neumann, Mazwell
Pictet. Permanent effect of temperature
on iron bars, 876
Piobert. Lamé’s rules for boiler thick-
nesses, 1039
Piola. Applies Lagrange’s method to
theory of elasticity, 362, 759—764; ap-
plies Poisson’s method and finite dif-
ferences, 767—75; equation of con-
tinuity of fluid motion, 776; analysis
of stress, 777; erroneous theory of
fluid motion, 777—87
Plane. Solid bounded by indefinite,
Lamé, 1018—19; by two indefinite
and parallel places, 1020--21
Plana. Treatment of elastic curves,
151—4 ; correction of Lagrange, 153—
4 elastic lamina, oscillation of, 176—
80; Fourier oun his equations, 208—9
Plaster. Cohesion and adhesion of, 636
Plastic Stage. Specific weight at, La-
gerhjelm, 369; Gerstner’s law not true
at, Giulio, 1217; in crushing wrought-
iron cubes, Clark. 1475; in elastic life,
p. 891. See Stricture
Plate, General discussion of élastic,
Navier, 258--261; Germain, 283—
306; Poisson, 474—493; Cauchy,
629—652
Contour.conditions, Free or loaded,
Navier, 260,527—34 ; Poisson, 486—
7; Cauchy, 641, 646—8, 651—2;
Kirchhoff, Clebsch, Thomson and
Tait, Saint- Venant, Boussinesg,
488; built-in, 491, 642, 652
Equilibrium of circular-, heavy and
normally loaded, free, supported, or
built-in contour, 494—500; centre
and contour supported, 501—504
Equilibrium of rectangular, Navier,

INDEX.

261—4; Cauchy, 636, 643—4, 647;
Maxwell, 1548
Vibrations of circular, notes and
nodes, Poisson, 505—21; Savart
on copper, 520; Wertheim, Kirch-
hoff, 1344—8; Savart, 326, (metal)
332, (wooden, crystalline, rock-
crystal) 337—342; Poisson and
Savart, 432; Strehlke, 359
Vibrations of rectangular, Jas. Ber-
noulli the younger, 122; Germain,
290, 298 ; Savart, 326, 329; Strehlke,
354—5, 359
Vibrations of, nodal lives for all kinds
of contours, Savart, 352 ; Strehlke,
353 —~5; Wheatstone, 746. Inte-
gration of equation for, Poisson,
424—5; Fourier, p. 876; Cauchy,
627, 645—6
Stretch in, when subject to uniform
contour-traction, 430, 483
of aeolotropic structure, Cauchy, 649
without elasticity, variable thickness,
Cauchy, 650
Velocity of sound in, Cauchy, 649
Rupture by steady pressure, Vicat,
734 ; Navier, 263
Iron, Fairbairn, Eszperiments on
strength of,1444 ; resistanceto crush.
ing, 1477; strength of,1496; with and
across fibre, 1497 ; riveted, strength
of, 1499—1502 ; normal load, 1501
Photo-elastic properties of, Neumanun,
when strained, 1195, when heated,
11981202 ; circular, and circular
annulus, 1201 ; rectangular, cement-
ed together, 1203; hot, on cold
surface, 1204
At{gséction of two thin circular, Belli,
Poisson. Equilibrium of elastic suvr-
faces, 412—15; on Jas. Bernoulli’s
work, 413; equilibrium of surface
flexible and non-elastic, 416; remarks
on Lagrange’s method, 417 ; vibrations
of elastic plate, 418; elastic stress
near boundary, 419 ; equation to sur-
face of constant area, 420; use of
integrals in questions of molecular
force, 421; elastic curve of double
curvature, 423; waves in water and
in infinite elastic plate, relation of,
424; vibrations of elastic plates, in-
tegral of equations for, 425; distri-
bution of heat in & solid body, Saint-
Venant on, 426; vibrations various, of
elastic rod, 427—8; frequencies of dif-
ferent kinds of, 429; stretch in wires,
430; first memoir on general theory
of elastic solids, 431—3, 434; history
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of theories of elasticity, 435; use of
definite integrals, 436, 441; stress in
terms of strain, 438, 442; laws of
molecular force, 439, 443—4, De-
finition of stress—Saint-Venant on,
440, 1563; objection to calculus of
variations, 446; equilibrium under
normal pressure,447—8; elasticsphere,
449—463, 535; elastic cords, 464—5;
elastic rods, 466—71; elastic mem-
brane, 472—3; elastic plate, 474—
493; application to circular plate,
494—521; greater and less elasticity,
522; integral of equations for vibra-
tions in indefinite medium, 523—6;
controversy with Navier, 527-—34; on
a supposed error of Lagrange, 536—
39; second memoir on general theory
of elastic bodies, 540—2; molecular
force and stress, 542—6; analysis of
stretch, 547, 549, 550; stress (initial),
548, (in crystalline body), 552—558;
propagation of motion in an elastic
medium, fluid and solid, 560—6; capil-
lary action, new theory of, 567; Traité
de mécanique, 568—81; third memoir,
elasticity of crystalline bodies, 582—
601; on his position as rari-constant
elastician, 615—6, 922—4, 925, 927,
980, 1026, 1034, 1050, 1073, 1264—6,
1267, 1320—4, 1346, 1400—2, 1520,
1534, 1537, 1563; compression of
vessel in compression of water ex-
periments, 688—90; Weber on his
theory of vibrations in rods, 699;
Bellavitis on his theory of equilibrium
of rods, 935 ; report on and relation to
Blanchet’s paper on wave motion,
1166-—67; death of, 601

Polarisation of light. Application of, to

investigate strains, Brewster, 698,
p. 640 ftn,, Neumann, 1185—1213,
Maxwell, 1543—4, 155357

of wave motion in an indefinite erys-
talline elastic medium, Blanchet,
1166—70

Polariscope. Use in analysing strain,

Neumann, 1190

Poncelet. Mécanique Industrielle, 974;

definition of elasticity, 975; cohesion
and molecular forces, 976--7; want
of isotropy in wires and bars, 978;
stress-strain curve, 979; condition of
rupture, 980; work, 981—2; resilience,
982; time-effect, 983; traction-stretch
curves, 985; moduli for iron and steel,
Lagerhjelm’s experiments, 986; best
form of column, 987. Resilience,sudden
loading with and without initial ve-
locity, 988—90, bar loaded, receiving

blow, 991, application to bridges, 992
—3; lectures at Sorbonne, 994; stretch
condition of rupture, 995; on theory
of arches, 996; report on Lamarle’s
strut-theory, 1261; on Saint-Venant’s
memoir on resistance of solids, 1578—9

Pouillet, elastic fluids, 319

Potentialis, Vis, Euler, 55—6

Pressure, See Stress

Prism, Flexure of, 21; torsion of rect-
angular, Navier, 280; vibrations of,
nodal surfaces of, Savart, 327; under
terminal tractive load, Lamé, 1011;
vibrations of rectangular, Lamé¢, 1082
—6; crushing of short, Hodgkinson,
948-—51, 1414; equilibrium of, sub-
ject to flexure, 1581—2; torsion of,
1625—7, See also Beam, Rod, Bar,
Wire

Prony. Report on Vicat’s papers, 724

5

Quartic. Stretch-modulus, Neumann,
799

Rails. Best form for, Heim, 906, 916

Rankine. Laws of Elasticity of Solids,
1452

Rari-constant theory, 921—31, p. 884.
See Constants, Elastic

Rayleigh, Lord. ZTheory of Sound, 96 8,
470

Réamur. Ezperiments on cords and
beams, 28 v

Reed-pipes. Experiments on notes of,
‘Weber, 700

Refraction of Light, On corpuscular
theory, 170; Fresnel, 320; formulae
for, Cauchy, 611; O’Brien, 1363—5;
in homogeneous aeolotropic medium,
Lamé, 1097—1108; caused by strain,
Neumannp, 1185—1203, Maxwell, 1543
—58

Refraction, Conical, of Light, Lamé, 1105;
of Sound, Haughton, 1514

Refractive Index, decreaseof with increase
of density, 1194

Regnault. Dilatation of, and want of
isotropy in glass, 1227; compression of
liquids and solids, 1357

Renaudot. Travelling loads on railway
bridges, 1277

Rennie. Experiments on strength of
materials, 185, on crushing of metal
blocks, 186, on tensile strength of
metal bars, 186, on crushing of wood
and stone, 186, on transverse strength
of cast iron, 187, on Emerson’s para-
dox, 187; exzpansion of arches by
heat, 838
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Resilience. Young’s definition and
theorem, p. 875; Tredgold, 195,
(modulus of) 999; Borellus, p. 874;
Poncelet, 981

Beams subject o longitudinal impaet,
with or without initial velocity, 988
—90; with permanent load, 991;
application to bridges, 992, to pile
driving, 1233; Dubamel, 813; Son-
uet, 938 (5)

Beams subject to transverse impact,
experiments on, Hodgkinson, 939—
942, 1409—10, 1487; theory of, 943,
1434—7, pp. 893—6

Beams subject toimpactfrom travelling
load, Stokes, 1276—1291; Willis,
1418—1422; experiments, 1417,
1423; Becker, 1376, pp. 878—9

of spiral springs, Thomson, 1384

Resistance, relative and absolute, Varig-
non, 14. See also Strength, Elastic

Limit
Solids of, See Solids

Riccati, Jacopo. Experiment on laws
of elastic bodies, 80; remarks on
Bernonlli, 30—32; use of acoustic
properties of bodies, 31; relation of
traction to stretch, 31, 32; general
explanation of elasticity, 83; review
of earlier theories and writers, 34—36;
ignorance of Hooke’s law, 37; ideas
of forza viva and morta, 38; non-
destructibility of forza viva, 39; value
of his work as replacing Metaphysic
by Dynamic, 41,

Riccati, Giordano. Vibrations of beams
and position of neutral axis, 121;
vibration of membranes, p. 73 ftn.

Rings. Elastic, oscillations of, Euler,
93 é Lexell, 96 B; Germain, 290, 294

Ritchie. Elasticity of glass threads,
408; atomic theory of torsion, 403;
torsion of glass threads and their
application to torsion balance, 409;
method of drawing glass threads, 410

Rive, De la. Vibrations in bar iron due
to elastic currents, 1329 ; Wartmann
on his experiments, 1331; Wertheim
on do., 1332; experiments on vibra-
tions caused by elasticity and mag-
netism, 1336

Rivets. Strength of, Clarke, 1480;
frictional effeot of, 1481; stress in
long, 1482; Fairbairn’s experiments
on, 1499—1500

Rizzetti. Experiments on impact of
elastic bodies, 37

Robison. Strength of materials, 145;
on Euler’s formulae for columns, 145,

INDEX.

198, 833, 954; position of neutral
axis in struts, 146; Barlow on, 190
Rock masses. Stress in and lamination
of, Hopkins, 1366—7
Rods, Equilibrium of, Azis of single
curvature, Jas. Bernoulli, 18—25;
Euler, 71—38; Girard, 125; Poisson,
466, 568—72, 574—5; Cauchy, 653,
(aeolotropic), 657; Heim, 907; Na-
vier, 2564—7, 278; Lagrange, 97—
105,159 ; Saint-Venant,1615; Young,
138—140; Hill, 399—407
Azis of double curvature, Lagrange,
159—61; Binet, 173—5; Bordoni,
215—24; Poisson, 423, 571; Bella-
vitis, 935; Mainardi, 1215; Binet
and Wantzel, 1240; Heim, 1385—6;
Saint-Venant, 1584—-1608
Vibrations of,  Longitudinal, Biot,
184; Navier, 274; Savart, (nodes)
322, 329, (thick) 347—9; Poisson,
427, 577; Cauchy, 660; Scnnet,
938; Lamé, 1089—91; Heim, 1387
Transverse, D. Bernoulli, 43—49,
50; Euler, 51—64, 86—92; G. Ric-
cati, 121; Biot, 184; Strehlke, 356
Poisson, 428, 467—9, 581; Cauchy,
657; Plana, 178—180; Fourier,
209—210; F. Savart, 323—5
Torsional, Coulomb, 119, p. 873; Du-
leau, 229; F. Savart, 323, 327, 333;
Cauchy, 661, 669; Wertheim, 1339
—43; Saint-Venant, 1628—30;
Lamé¢, 1085, 1091; Giulio, 1218
Ratio of transverse to longitudinal
Jrequencies,Poisson,429,471; Cauchy
and Savart, 655; Weber, 699
Of tersional to longitudinal, Poisson,
Savart, Chladni, Rayleigh, 470;
‘Wertheim, 13841; Saint-Venant,
1629—30
Torsion of, Bevan, 378—9, 972—3;
Hill, 398
Velocity of sound in, Cauchy, 654;
(stretch-modulus from), 370, 704,
1184, 1293, 1301, 1311, 1350—1,
1404, (of steel) p. 702 ftn., 1372.
See also Specific Heat
Electric currents set up by vibrations
in, 1248, p. 720 ftn. See also Elec-
tric currents
See also Bar, Beam, Wire
Rollers. Experiments on compression
of, Vicat, 729—30
Rolling of bodies on one another, Morin,
1183
Rondelet. Experiments on plaster, mor-
tar ete., 696

Saint-Venant. Remarks on Hooke’sLaw,
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8, on Jas. Bernoulli’s idea as to posi-
tion of “axis of equilibrium,” 21, on
case of elastic curve under a couple,
58, on Coulomb, 115, 117, 119, on
Young, 139, on Poisson’s definition of
pressure, 426, 440, on P.’s use of de-
finite integrals, 542, on P.’s treatment
of elastic lawina, 571, on Cauchy’s
theorem, and number of elastic con-
stants, 554—5, on Cauchy’s memoir
on torsion of prisms, 661, 683, 684,
on Vicat’s attack on theory of elas-
ticity, 722, 725, 1569, on Green's
methods, 934, on Stokes’ dynamical
deflection of bridges, 1277, on Reg-
nault’s experiments on compression,
1358; controversy with Wertheim,
1343 ; lithographed lectures, 1560—
77; on relation of theory to practice,
1562, definition of stress, 1563, 1612,
1614, 1616; of slide, 1564; on use
of word *traction,” 1566; stretch-
condition for strength, 1567; super-
position of small strains, 1568; dis-
cussion of glide, 1570—1572; circular
elastic arc and ring, 15738-—75, 1593 ;
struts, 1576 ; memoirs on elastic rods,
1578; Poncelet’s report on memoir,
1578 criticism of old theoryof flexure,
1580; equilibrium and rupture of a
prism subjected to flexure, 1581—2;
set of helicoidal springs, 1583; intro-
duction of shear for solids of equal re-
sistance, 1583 ; equationsfor elastic rod
of doublecurvature,1584—92; applica-
tion to helix and discussion of Guilio’s
results, 1593—5, 1608 ; history of pro-
blem of rods of double curvature,
1598, 1602—1607; torsion, distortion
of plain sections, 1596, 1623—25;
do., case of prism, rectangular base,
1626, of prism, elliptic section, 1627;
torsional vibrations of elastic rods,
1628—30; fluid motion, 1610; bridge
over the Creuse, 1611; is matier
continuous or not? 1613; flezure
of elastic rod, large displacements,
1615 ; form of expressions for strain-
components, where shift-fluxions are
large, 1617—22.

Sauden, H. von, Dissertation on Elasti-
city, pp. 77, 78.

Savart, F. Experiments on sound, 321;
nodes of rod vibrating longitudinally,
822; analysis of vibrations in rods,
plates, etc., 823—328; experiments on
nodal surfaces of plates, membranes
and flat rods, 329, on rotation of nodal
linesof plates,331; analysisof structure
of metals from nodal lines of circular

917

plates, 332; experiments on torsion
of rods of various cross-section, 333
—4, 398, 1218, 1340, 1628; relation
of heat to torsional resistance, 334;
analysis of crystalline bodies by the
nodal lines of plates, 335—338; struc-
ture of wood by same method, 339;
analysis of bodies with three rect-
angular axes of elasticity, 340, of
rock-crystal, 341—343, of carbonate
of lime, 344 ; nodal surfaces for longi-
tudinal vibrations of large rods and
bars, 347—50; comparison of extension
in a bar by load and vibration, 351;
experiments on nodal lines of plates
of different forms, 852 ; Poissonon S.'s
experiments on rods, 427—429, 470—
1; measurement of nodal circles in
copper plates, 520; Cauchy on S.'s
experiments, 626, 668; Lamé on S.’s
experiments on rectangular prisms,
1033—6
Savart, N. and Duhamel on effect of
elasticity in vibrating cords, 1228
Schafhaeutl. Neutral axis of beams, by
Brewster’s method, 1463 ¢
Schultén. Equilibrium of elastic wires,
536—9, of flexible cords, 818
Seebeck on vibrating rods, nodal lines
and loops, 1180
Séguin, on law of molecular force, 1371
Set. Fore- and after-set, 708, p. 8382;
1226, 1379, pp. 885—91
Slide-set, p. 874 (including effect of
set on slide-modulus)
Coulomb-Gerstner Law, p. 874, p.
441 ftn., 806—810, p. 889, p. 891,
852, 1224, 1252
Gerstner-Hodgkinson Law. Stretch
of piano-wires, 806; flexure of
wooden beams, 807—8; torsion of
wooden cylinders, 810; Giulio re-
jects, 1217, 1224; Hodgkinson, 969,
(qualified) 1411; Neumann’s hy-
pothesis does not agree with, 1208
Neumann’s theory of, 1206—12, p.
889; applied to glass sphere and
cylinder rapidly cooled, 1212
Biot on, 182; Poisson on effect on
density, 368
Cast-iron, Hodgkinson, 240, (pro-
duced by smallest load) 952, (time-
effect) 953, (bars) 1413, (hollow
cylinder) 1474
Wrought-iron, Hodgkinson, (bars)
1478, (hollow cylinder) 1474; Lamé,
1003
Iron-wire, Giulio (produced by very
small load), 1217; Brix, (relation to
stute of ease, elastic limit, yield-
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point) 850—5, (how affected by
annealing) 856, (beginning of) 857.

In helical springs, Guilio, 1224—6;
J. Thomson, 1383—4

Metal wires, Wertheim (begins at
smallest loads, and proceeds con-
tinuously?), 1296, 1301

Wood, Gerstner, 807, 810; Wertheim,
1314; Pacinotti and Peri, 1252

In Human tissues, 1318

Shear. Definition of, p. 883. History of,
p. 877, 1565. Vicat’s protest, 721,
725; word due to Stephenson, 1480

Hopkins’ theorem, on maximum, 1368

Omission of in old beam theories,
Vicat, 722, 725; effect in case of
short beams, 723, 1569

Experiments on shear of rivets, Clark,
1480

Experiments on ratio of shearing to
tractive strength, Coulomb, p. 877
See also Slide

Shear-cone, Lamé’s, 1008, 1059

Shells, Spherical. Experiments on rup-
ture of iron, Navier, 275; equi-
librium of, under sudden uniform
tractive load, Duhamel, §91—3, Max-
well, 1553; equilibrium of, Lamé,
1016, 1094, 1110—48, 1154—62;
condition of rupture, p. 552; vibra-
tion of, Lamé, 1093 ; application to
case of earth, Lamé¢, 1095 .
See also Spherical Envelope, Sphere
(hollow)

Cylindrical, equilibrium of, Lamé,
1012, 1022, 1088; condition of rup-
ture, 1013

Shift, Shift-fluxion, Body shift-equa-
tions, &c., definitions of, p. 881, p.
884

Silk threads, torsion of, Coulomb, p. 69

ftn.
Elastic after-strain in, Weber, 707—9,
711—19
Absolute strength of, do., 710
Silvabelle’s problem, 165
Skin changes, influence of, on lead cy-
linders, Coriolis, 720; on iron wires,
Brix, 858; on iron beams, Hodgkin.
son, 952; on iron (oxide effect),
Lamé, 1002; on wrought iron bars,
Giulio, 1216; on cast do., Hodg-
kinson, Clark, 1466, 1484
Slide. Definition of, 1564, p. 881; his-
tory of, 1565, pp. 876—7; value
of for large shift-luxions, 1618—22
Effect of friction on, Morin, 729, 905,
absence of in older beam theories,
1565
Geometrical proof that small slide

INDEX.

consists of two stretches, Saint-
Venant, 1570
Introduction into beam theory (sec-
tions still plane) 1571—2, Mazwell,
1554; example of circular arc in a
vertical plane, Saint-Venant, 1573
—4, of circular ring, do., 1575
Equilibrium of prism under flexure,
1581
Saint-Venant’s formula for rupture,
including effect of, 15682
Smith, A, Analytical expression for ten-
deney of continuous beams to break,
1181
Propagation of wave in an elastic me-
dium, 1181
Solids of equal resistance. How gene-
rated, 4; controversy on, 5; Varignon
on, 16; Parent on, 17; Girard on,
125—131; Heim on, 915; Saint-
Venant (shear considered), 1583
Bolids. General equations for elastic,
Navier, 253, 265—70; Poisson, 434—
48, 548—53, 589; Cauchy, 613—16,
666—7, 677; Piola, 761, 768—70,
777, 780; Duhamel (including tem-
perature-effect), 869, 883; Green,
917—9; Lamé and Clapeyron, 1007;
Lamé, 1054—60, (in curvilinear
co-ordinates), 1150—3 ; Neumann
(thermo-elastic equations), 1196;
Bonnet (in curvilinear co-ordinates),
1241—6; Stokes (including tempe-
rature-effect), 1266; O’Brien (in
symbolic form), 1360-5; Haugh-
ton, 1510—11, 1516—17, 1521;
Jellett, 1526—34; Maxwell, 1540—
1; Avogadro (first text-book, ap-
pearance of), 845
in l‘gléat differ from fluids, Haughton,
8
Sonnet. Longitudinal vibrations, nodes
ete. of rods, 938
Sound. Waves in elastic fluids, Euler,
95; velocity of in air, Laplace, 316,
316, 318; caused in a bar by electric
currents, memoirs on, p. 719 ftn.;
Wertheim, 1333—5; De la Rive,
1336
Specific weight. Near rupture-surface
of iron, Lagerhjelm, 368 ; Poisson,
368—9
heats of metals, Weber, 701—6;
Duhamel, 874, 877—880, 899; Wer-
theim, 1297, 1350; Clausius and
Seebeck, 1402-—4; Bell, 1372
Sphere. Attraction of two, Belli, 165,
169; attraction and repulsion, Laplace,
307, 308, 312, 815, 319; equilibrium of
elastic sphere of attractive matter,
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Lamé, 1015; vibrations of elastic,
Poisson (no load), 449—460; (con-
tractive load), 461—3; Mainardi, 860
—4; equilibrium of hollow sphere,
Maxwell, 1545; Poisson, 535; Lamé,
1358; do., temperature considered,
Duhamel, 871; vibrations of hollow,
temperature variable, Duhamel, 872—
4 ; colour fringes for, Neumann, 1197;
equilibrium of hollow, under sudden
uniform tractive load, 891; do., tem-
perature of each point a radial func-
tion, 894, 1197; rate of cooling of
free, heat liberated by contraction
considered, 895; do., surface at uni-
form and at varying temperature,
896 ; experiments on compression of,
Navier, 275; Vieat, 780; Wertheim,
1326 ; Regnault, 1358; set in, due to
rapid cooling, Neumann, 1212

Spherical envelope. Lamé’s Problem.
Equilibrium of, 1110—15; given dis-
tribution of load, 1110-—15; acted on
by constant force,1116; rotating round
fixed axis, 1117; force varying as dis-
tance from centre, 1118—48; applica-
tion of spherical co-ordinates to, 1154
—62. See also Shell, Spherical

Spread, definition of, 595, p. 882

Springs, Laws of. Hooke, 7—8; Jurin,
Camus, Deschamps, p. §8 ftn. La-
grange, 97. Plane springs, Lagrange,
98—105; 1182; (for carriages), 1504.
See also Bar, Rod, etc. Helical or
spiral, Hooke, 7—8; Binet, 173—5;
Bernoulli, 246; Mossotti, 247—51;
Giunlio, 1219—26; Wantzel, 1240;
Thomson, 1382—4; Saint-Vepant,
1583, 1593—5, 1606—S

Squeeze. Definition of as negative
stretch, p. 882; stretch-squeeze ratio,

_ p. 885, 368—9, 1321—5

Stages. Of elastic life of material, p.
888 (7), p. 889 {10). See also Worked
Stage

Standard of Length. Method of sup-
porting, 1247

State of Ease. Explanation of, pp.
885—91; importance of, recognized
by Weber, 700, Lamé, 1003; disre-
garded by Hodgkinson, 952, by Wer-
theim, 1296, by Cox and Hodgkinson,
1442 ; relation to safe load, Gerstner,
808; Leblanc, 936; as regards rari-
constant theory, 924, 926, p. 817 ftn.;
effect on elastic after-strain, Giulio,
12241226 ; possibility of extending,
Thomson, 1379; explains discordant
experiments, do., 1381; effect on ab-
solute strength, Clark, 1478 ; in wires

919

under torsion, Coulomb, pp. 873—4;
depends upon *‘ worked condition” of
material, p. 888 (7)

Steel. Modulus as compared with iron,

366, 986, 1293, p. 702 ftn.; strength
compared with iron, 693 ; stretch at
limit of elasticity, 693

Stephenson, R. Tubular Bridges, 1465—

89; opinion as to change in molecular
structure by vibration, 1429, 1464, as
to limit of elasticity in cast-iron, 1430;
as to effect of travelling loads,
1428; introduces expression ‘shearing
strain,” 1480

Stokes. Views on the constant-contro-

versy, 922, 925—30, 1266—7, p. 817
ftn.; friction of fluids in motion,
1264 ; bi-constant and thermo-elastic
general equations, 1265-—0; constitu-
tion of luminiferous ether, 930, 1266;
propagation of arbitrary disturbances
in elastic media (waves of twist and
dilatation), 1268—75; dynamical ef-
fects of travelling loads on girders,
1276; of loads small compared with
weight of girders,1277,Saint-Venant on
his results, 1277, solution of equation,
1278—87; inertia of bridge consider-
ed, 1288—91, p. 878

Stone. Ezxperiments on, Vicat, 728;

Hodgkinson, 950, 1445—7, 1451;
Clarke, 1478; Rennie (arches), 838,
(crushing of), 186

Strain. General, and elastic fore-. Defi-

nition of, p. 882; analysis of, Pois-
son, 547, 586, (effect of rotation) 587,
595, Cauchy, 603-5, 612, 617, 663-5,
Maxwell, 1539, Saint-Venant, 1564 ;
Superposition of small, Stokes, 928,
1266, Maxwell, 1555, Saint-Venant,
1568, Weisbach, 1377-8, Wheatstone,
746; components of, for large shift
fluxions, Saint-Venant and Green,
1614, 1617—1622; analysis by optical
methods, Brewster, 698, p. 640 ftn.,
1463 (¢), Neumann 1185-1212, Max-
well, 1556—7

Elastic after-. Definition of, p. 882;
discovery of, Weber, 708; his theory
of, 711—715; relation to fore-strain,
716; Clausiuson'W.’s theory, 1401—
5; non-superposable, Braun, 717;
Coriolis, in lead, 720; History of,
Frankenheim, 827; in wires, 736,
p. 878 (8); in anchors, 1431; in
human tissues, Wertheim, 1317—
8; time-influence in after-strain,
720, 817; Piciet, 876; in helical
springs, 12246

Strain-Ellipsoid.  Definition, p. 882;
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Cauchy, 605, 612, 617; Piola, 776.
Inverse, p. 882; relation to Fresnel's
ellipsoid of elasticity, Neumann,
1188—9
Strehlke. Nodal lines of plates, 354—5,
859, Chladni on, 3855; nodes of rods
free at the ends, 356—7; on Galilei's
claim to have discovered the Chladni-
figures, 358; correction of Tyndall and
others, 360
Strength, Absolute. See Cohesion
Stress. Definition of, pp. 882—3, 1563;
notation for, 610 (ii); old use of
word strain for, 1469
Across a plane, Poisson, 426, 440, 546,
589,598 ; Cauchy, 603, (his theorem)
606, 659, 610 (ii), 616, 678—9;
(effect of temperature on), Duhamel,
869, 875, Stokes, 1266, Neumann,
1196, Maxwell, 1541; Lamé, 1007,
1045, 1163—~4; Saint-Venant, 1563,
1612, 1614, 1616
Six components of, p. 883; notation
for, 610 (ii); Poisson, 538, 548,
(aeolotropy) 553, 591—4; Cauchy,
610, 613, 615, 616, (resolution of)
658—9, (aeolotropy with initial
stress) 666—7; Lamé, (analysis of)
1007—9, (including aeolotropy)
1046 —1059; Stokes, 1266; Du-
hamel, 869, 883; Maxwell, 1541
In spherical coordinates, 1092, 1113
In cylindrical coordinates, 1022, 1087
In curvilinear coordinates, 1150, 1153
Stress. Maximum, as condition of set (or
rupture) not the true one, Poncelet,
995; Saint-Venant, 1567; Lamé’s
errors, p. 550 ftn. and p. 552 ftn., 1038
and ftn., 1551 and ftn., 1878 and ftn.
Stress-ellipsoid. Cauchy’s, properties
of, 610 (iv), p. 883. Lamé's, 1008, 1039,
p. 883

Stress-quadric. Definition of, 610, (iii),
p- 883, 614

Stress-director-quadric, 1008, 1059, p.
883

Stress-strain relation, its linearity, 8,
(Stokes) 928, 1266, p. 884, (Pacinotti)
1252, (Colthurst) 998; its want of
linearity, Riceati, 31, Bernoulli, 22,
Gerstner, 803—7; Hodgkinson, 231,
969, 1411, Poncelet, 985, (defect
of Hooke’s Law) pp. 891—3; its gra-
phical representation, Jas. Bernoulli,
p. 878, Poncelet, 979, (for brass &c.)
985, (area of curve represents work)
081 ; Hodgkinson (parabolic law), 1411,
1438—9; Cox (hyperbolic law), 1318,
1412, 1440—2; its form in elastic after-
strain, Weber, 714, Wertheim, 1318;

INDEX.

remarks on, 929, with set, (iron cables)
817, (iron wire) 852
Stretch. Definition of, p. 881; value in

any direction, 547, 612, 617, 663;
of glass in relation to its dilata-
tion, 688—690; of iron-bars before
set, 1462; of iron and steel at elas-
tic limit, 693; mazimum, of wires
(Gerstner), 804; of a wire by sudden
traction (temperature effect), Duba-
mel, 889—890; ratio of, in cases of
solid, membrane and thread under
uniform tractive-load, Lamé, 1703,
cf. 368, 483

Of a bar by electric currents, Joule,
p. 719 ftn:; Wertheim, 1333—35;
value of, for shift-fluxions of any
magnitude, 1617—22; maximum,
is true condition of set for bodies,
995, 1567, Lamé's errors, 1013,
1015, 1038, and ftns.; for a prism
under flexure, slide considered,Saint-
Venant, 1582

Stretch-quadric. Equation and proper-
ties of, Cauchy, 612, 614, p. 882, pp.
885—9

Stretch-squeeze-ratio, definition, p. 885;
theoretical and exzperimental values
of, 369, 1321—5

Striction. Section of, definition, p. 891

Stricture. Definition, p. 891; in iron
wires, Dufour, 692; neglected by Gerst-
ner, 804; noted by Poncelet, 979; by
Lamé, 1002; difference of for square
and round bars, 1003; Masson, 1184;
magnetisation at point of, Hausmann,
1179

Strings. Notes of stretched, used to in-
vestigate laws of elasticity (Riccati),
31, 40, Euler, 69, 70, N. Savart, 1180,
1228; bibliography of, p. 42 ftn.;
elastic, equilibrium of, Lagrange, 158;
elastic, extensions of under load,
Navier, 273; motion of two points con-
nected by, Navier, 274; equilibrium and.
motion of, Poisson, 464, 465, Lamé,
1071; equilibrium of heavy and loaded,
1070. See also Cords, Bar, Rod (lon-
gitudinal vibrations of)

Struts. Euler, 65—68,74—86; Lagrange,
106—113; Robison, 145—6, Tredgold,
198, 833—4; Duleau, 228; Whewell,
737; Arosenius, 819; Heim, Greenhill,
910; possibility of applying Saint-Ve-
nant’sflexure method to,911; crushing
force of short, and form of rupture-sur-
face, 948—51; cast-iron, Hodgkinson,
(on Euler) 954, (flat and rounded ends)
955—6; position of fracture and modi-
fication of Euler’s theory, 957—9;
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empirical formulae for strength of, 960

—1; short, Gordon’s formula, 962; hol-

low, 963 ; time-element, 964 ; Lamarle’s

treatment of Euler-Lagrangian theory,

1255; conditions for set before or at

buckling, 1256-—62; form of neutral

line for strut, Kennedy, p. 44 ftn., p.

521 ftn., p. 777 ftn. See also Column,

Beam (longitudinal load)

Sturm. Compression of liquids, 688

Sullivan, experiment on electric currents
set up in wires by vibration, 1248, p.
720 ftn,

Surface. Isostatic, 1036—7, 1152; of per-
fect elasticity, p. 886 (2); of cohesion,
p- 886 (4); yield, p. 887 (5); of direc-
tions (=stress-director-quadric), 227,
1008, 1059.

Elastic equilibrium and motion of,
Poisson, 41222, (flexible and not
elastic) 416; Germain, 283—305;
Fourier, p. 876. See also Membrane,
Plate

Surface-Equations, Navier, 267 ; Poisson,
448; Cauchy, 614; Piola, 780; Duha-
mel, 883; Lamé, 1046; Jellett, 1532—3

Tait, Properties of Matter, p. 325 ftn.
Tate. Formulae for flexure of beams
and tubes of various sections, 1490—1;
relative strength of beams of similar
section, 1492; on Hodgkinson’s re-
sults for cellular structures, 1493
Teinometer, Chromatic. Brewster, 698,
p. 640 ftn.
Temperature.
of, 747, 827
Temperature-Effect, defined, p. 883
Experiments on, strength of iron-wires,
692 (8); on metal bars, 876; on
strength of cast-iron beams, 953,
968; on iron.bar, 1353 and ftn.;
on metal wires, 1293—1301, 1307—
9, 1524; on slide-modulus, 1395,
1396; on girders, 1428; on torsional
resistance, 334
Theory of, on elastic strain, Weber, 701
—3; Neumann, 790—2, (change of
sphere into ellipsoid, thermo-elastic
ellipsoid) 791; Frankenheim, 828;
general equations, (Duhamel) 869,
883, (Neumann) 1196, (Stokes) 1266,
(Maxwell) 1541 ; effect of variation
in temperature producing strain
and colour-fringes, (Brewster) 698,
p. 640 ftn., (Neumann) 1185—1205,
(Maxwell) 1553; temperature pro-
ducing strain (Duhamel), sphere,
871—4, 894, propagation of sound,
(infinite medium) 8867, (bar) 1403;

T. E

Deep-sea measurements

921

sudden compression, 888—91; cool-
ing of sphere, 895—6; stress in bar
ggg to varying temperature, 899—
Theory for set in heated and unanneal-
ed glass,(Neumann) 1209—12, (Max-
well) 1556.7
Thermo-elastic constant (for isotropy),
p. 883, 869, 1541
Testing machines, 364, 697—8, 709, 1001,
1294, 1374, 1417, 1419
Thermo-elastic constant (isotropy), p.
883, 869, 1541
Thermo-elastic equations, p. 883, 701,
869, 883—5, 1196, 1266, 1541
Thermo-tension, 1353
Thomson and Tait. Natural Philosophy,
p. 82 ftn,, 175, p. 189 ftn.; on Poisson
and Kirchhoff’s contour-conditions for
plates, 488
Thomson, Sir W. Torsion of glass fibres,
p- 206 ftn.; time-.element in torsional
tests, p. 390 ftn.; on pressural wave,
p. 803 fin,
Thomson, Thomas. Effect of hot and
cold blast in making cast-iron, 946
Thomson, Jas. Possibility of raising
elastic limit, 1379—80; state of ease,
1381; elasticity, strength and resilience
of spiral springs, 1382—4
Thorneycroft. Experiments on axles,
1463 g; form of axles and shafts, 1464
Thread. Torsion of metal, 119, p. 873,
398; silk, horse-hair, p. 69 ftn.; Biot,
183; glass, 408—9
Equilibrium of, Poisson, 430, 464—5;
Ostrogradsky, 744. See String,
Cord, Wire
Glass, how to draw, 410; silk, elasticity
and strength of, 707—19
Thury, de. Experiments on hollow cast-
iron struts and columns, 750
Time-Element. Defined, p. 882; rela-
tion to after-strain, Weber, 708, Thom-
son, p. 390 ftn.; effect on strain in
lead cylinder experiments,Coriolis, 720;
importance of, Bevan, 751a; ascause of
after-strain, Martin,817, Frankenheim,
827; Experiments on, for wires, Le-
blane, 936, Vicat, 736, Poncelet, 983,
Masson, 1184, Giulio, 1217; effect on
struts, Hodgkinson, 964, on beams,
967; Fairbairn, 953 ; effect on cables
of suspension bridges, Dufour, 1455;
on helical springs, Giulio, 1224—6 ; on
wood, Wertheim, 1314, See also Strain,
Elastic after- and Set
Tissues, Human, Elasticity and after-
strain of, Wertheim, 1315—18
Torsion. Theory, Coulomb, 119, p. 873;
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Cauchy, 661, 669, 684 ; Navier, 280;
Mazwell, 1549 ; Saint-Venant, (dis-
tortion of plane sections) 1596, 1623
—5, grectangula.r bar) 1626, (el-
liptical bar) 1626
Experiments, silk and horse-hair, 119;
Biot, 183; rods of various section,
Savart, 333—4; wires, Hill, 398;
glass threads, Ritchie, 408—9 ; wood,
Gerstner, 810, Pacinotti, 1251,
Bevan, 378—9, 972, 973; Vicat, 731
Spiral springs act principally by, Binet,
175 ; Giulio, 1220; J. Thomson,1382
Angle of, Bordoni, 217
Radius of, in elastic curve of double
curvature, Binet, 174; Bordoni, 216
—24; Saint-Venant, 1599
See also Vibration, Modulus, Slide-
Torsion Balance. Biot, 183; Hill, 398;
Ritchie, 408, 410; Mainardi, 1214
Torsional Vibration. See Vibrationand
Torsion
Traction. Defined, pp.882—3; useof wood
for tension, Saint-Venant, 1566; ex-
centric, effect on strength of bar, Tred-
gold, 832—4, Brix, 1249, Sudden,
see Temperature-Effect (Duhamel)
Tractions, principal. Defined, p. 883; of cords, 69, 70, p. 42 ftn., 576, 464—5,
properties of, Cauchy, 603, 614, 1008, 1228, (by fiddle-bow) 897. See Cords,
1540 Strings
Travelling load. Impulsive effect of, on of beams, bars, rods, prisms, wires
girders, Stokes, 1276—1291 ; effect on (transverse), 44—50, 64, 87—92, 209
bars, experiment and theory, Willis, —10, p. 876, 121, 184, 290—9, 327
1417—25; proportion of, to breaking —8, 356—7, 467—9, 581, 655, 657,
load, 1427; deflection of girders by, 1382—6, 1180; (large, nodal lines of ),
1428; dynamical effect of, Cox, 1433 820; (longitudinal), 184, 272—3,
Tredgold. Transverse strength of timber, 322, 329, 347—51, 577, 655, 660,
195; resilience of materials, 195; 938, 1387, 1083—4; (torsional), 119,

Varignon. On “solids of equal resis-
tance,” 5, 16; applications of Galilei’s
and Mariotte’s hypotheses, 13; abso-
lute and relative resistance of beams,
lg; hypothesis as to neutral surface,
1

Velaria. Euler on, 71
Velocity of sound. In air, Laplace, 310,
316, 318; in bars, to determine their
moduli, Lagerhjelm, 870; Weber, 702,
Bell, 1372; Clausius, 1403; Masson,
1184 ; Wertheim, 1297, 1350—51, in
lamina of indefinite size, Cauchy, 649;
in rods, do., 655; in lead, Masson,
1184; in wood, Wertheim, 1252; in
liquids, do., 1337—8
Vibrations. Of iron produce molecular
change(?),1429,1463—4; produced by
electriccurrent,1330—6; propagation
of,in an infinite crystalline medium,
Blanchet, 1166—78; Green, 917;
Lamé, 1097—1108; in an isotropic
medium, Poisson, 523—6, p. 299
ftn., 564—5, Ostrogradsky, 739—41,
743, Duhamel, 886,Stokes, 1268-—75,
Green, 917—21, Haughton, 1511—
15, 1518, 151922, Lamé, 1033

flexure and compression of beams,
196; strength of columns and form of,
196; on resilience, 999; strength of
cast-iron, 197, Y99; neutral lines for
columns, 198, 833—4; strength of a
bar under excentric tractive load, 832
—3, 1249

Tubes. Cylindrical, rectangular and el-

liptical. Experiments on strength of,
1466, 1467, 1494; calculation for,
1490—3; large model of Britannia
Tube, experiment on, 1468; cellular,
experimentson strength of, 1477,1494;
transgverse strength of, experiment
02, Z.nd theory of, 1483 ; malleable iron,
149

Twists, Defined, p. 882; used in ex-

pression for work, 933; propagation of
twist-wave in an infinite medium,
1268—75; must be small if ordinary
elastic equations are to hold, 1622

Variations, Caleulus of, 53, 113, 203,420

184, 229, 333, 661, 669, 1085, 1628—
30, 1389—96 ; classification of, 323
—8, 427—9, 846, 1086; ratio of
different frequencies of, 429,470—1,
576, 654, 655, 699, 1630; set up
electric currents (?), 1248, p. 720 ftn.;
of tempered and hard-hammered
iron and steel, 366, 802. See also
Bar, Rod, Prism, Wire

of membranes, p. 73 ftn., 207, 329,
386—394, 472—38, 1074 —7

of plates, 122, 184, 208—10, 290, 298,
326, 329—30, 332, 852—5, 425, 432,
485, 505— 22, 645, 745—6, 134448

of rings, 93 and ftn., 96 8, 290, 294—
6

of spheres and spherical shells, 449—
463, 860—4, (with variable tempera-
ture) 871—6, 1093. See Sphere

of cylinders, 1089—91

of spiral spring, Mossotti, 246—51

Vicat. Suspension bridge over the Dor-
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dogne, 721 ; effect of slide on theory of
elasticity, 721—2; suspension bridges
of wire or bar-iron, 723; phenomena
preceding rupture in certain solids, 724;
controversy with Prony and Girard,
724—5; shearing force, 726; instant-
aneous and permanent loads, 727—8;
experiments on rollers and effect of
lateral extension, 729—30; torsion ex-
periments and their bearing on theory,
731 ; experiments on non-fibrous built-
in beams, 7323, on rupture of plates,
734, on long-continued loads on iron
wires, 736; value of his work, 735

Vitruvius. Best form of columns, 106

Viviani. Controversy on solids of equal
resistance, 5

Voute. Attraction, cohesion and crystal-
lisation, 212 ; action at a distance, 213;
cohesion, 213; forms of particles, 213

Wantzel. Integral forequation of elastic
curve of double curvature, 1240 ; heli-
cal form of rod subject only to ferminal
couples, 1240 ; on equations for torsion
of rectangular prism, 1626

Wartmann. Effect of electric currents
on elasticity of wires, 1331

Water. Compression of, Bacon, p. 78
ftn., Canton, 372, Oersted, Colladon
and Sturm, Aimé, 687—91, Perkins
and Lamé, 1011, Regnault, 1227, 1357,
1546; modulus of (!), 372

Waves. Propagation of in elastic me-

dium, Stokes, 1268—75, A. Smith,
1181, Poisson, 523—6, 564—5, p.
299 ftn., Ostrogradsky, 739—41, 743,
Duhamel (including temperature ef-
fect),886—7, Green, 917-—21, Haugh-
ton, 1511—5, 1518,1519—22, Lamsé,
(in undulatory theory of light, in-
cluding discussion of wave-surface,
refraction,etc.)1097—1108, (analysis
of plane-) 1078, Blanchet, (in crys-
talline medium, solution by inte-
grals) 1166—78, (initial disturbance
limited) 1169—71; (discussion with
Cauchy on form of surface of) 1175,
successive waves in crystalline me-
dium) 1178

Velocity of. Wertheim (in solids and
fluids), 1349; Poisson, (in water and
elastic plates) 424, gn fluids) 560—3

Sound, in elastic fluid, Euler, 95

See also Sound, Vibrations

‘Weber. Experiments on ratio of fre-
quenciesof transverse and longitudinal
vibrations, 699; investigationsof notes
of reed-pipes, 700; reduces wires to
state of ease for his monochord, 700;

two specific heats of metals, 701—6;
elastic force of silk threads, 707, 719;
elastic after-strain discovered by, 708,
hypothesis as to, 711—5, relation to
fore-strain, 716; description of test-
ing machine and methods of experi-
ments, 709—10; compensatingbalance,
718; Clausius on, 1401—5

Weisbach. Theory of superposed strains,

1377—8

Wertheim. Cauchy on memoirs of, 682;

velocity of sound in different woods,
1252; researches in elasticity, 1292;
methods to determine stretch-modulus
for metals, 1293—4; relation of
temperature to elasticity, 1295; elastic
limits, 1296 ; stretch-modulus, relation
to velocity of sound, 1297, tempera-
ture, effect on, 1298, relation to mole-
cular distances, 1299, variation of, with
molecular distances and with tempera-
ture, 1300, influence of low tempera-
ture on, 1307—9, wood, &c., 1313—14,
relation to slide-modulus, 1319--22;
alloys, elastic properties and cohesion
of, 1302—3; relation between electro-
magnetic and elastic properties, 1304—
6; glass, different kinds, elastic pro-
perties of, 1310—11; wood, elastic
properties of, 1312—14; tissues of the
human body, elastic fore- and after-
strain in, 1315—18; onvalueofstretch-
squeeze ratio (A=2y), 1319—26; ex-
periments on hollow glass and metal
tubes, 1323; electric current, effect on
flexure of bars, 1328; do., controversy
with Guillemin, De la Rive and Wart-
mann, 1328—32; do. sound produced
by, history of, 1333, p. 719 ftn.; do. in-
fluence on bars of iron, 1334—5; do.,
De la Rive on W.’s experiments, 1336;
velocity of sound in liquids, 1337—8;;
torsion of rods, 1339—42, controversy
with Saint-Venant, 13843; vibrations
of circular plates, 1344—8; ratio of
velocity of transverse and longitudinal
waves, solids and liquids (A = 2y), 1349,
velocity of sound in rods (error of
earlier memoir), 1350—51; Clausius
on, 1398—1405

Weyrauch., On strain-ellipsoid, 605;

molecular action central but not a
function of distance, 922

Wheatstone. Acoustical figures, 746,

history of, 746; theory of superposi-
tion, 746

Whewell. Mechanics, 25, 71, 141, 737;

on Young’s theory of absolute strength,
141; peutral axis of struts, 737; letter
of Oersted to, 690
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More information

924

Whorls, pp. 879—81
Wilhelmy. Common unit for heat and

cohesion (?), 1356

Willis,. Dynamical effect of travelling

loads, 1417 ; description of Portsmouth
experiments, 1418 ; Cambridge experi-
ments, inertial balance (results), 1418,
1421; differential equation of problem,
1419; Stokes’ calculations, 1420; on
increase of deflection with velocity,
1422; Stokes on W., 1276—91, passim

Wires. Equilibrium of, of single cur-

vature, Lagrange, 159; Poisson,
536; Schultén, 536—7, 539; Ostro-
gradsky, 744; heavy and loaded,
1070

of double curvature, Liagrange, 157
—~61 ; Binet, 173—5; Bordoni, 215
—22; Mossotti, 246—51; Poisson,
423, 571—2; Bellavitis, 935 ; Main-
ardi, 1215; Heim, 1385 ; Binet and
‘Wantzel, 1240; Saint-Venant, 1583
—1609
See also Rod, Spring

Experiments on, Dufour (cohesion,
stretch of annealed and unanneal-
ed), 692; (temperature-effect) 6927
Karmarsch (cohesion, after-strain,
and drawing of), 748, p. 878 (8);
Vicat (long-continued load), 736;
Weber (state of ease for), 700, (co-
hesion and temperature-effect), 701
—6; Leblanc (time-element), 936 ;
Giulio (time-element and set), 1217;
Wertheim (elastic constants for,
effect of annealing, temperature-
effect), 1292—1301, 1307; (vibra-
tions in, due to electric currents)
1333—6; Sullivan (electric current
set up by vibrations?), 1248, p. 720
ftn.; Kupffer (torsional vibrations,
temperature-effect on elastic con-
stants), 1389—96; Giulio (torsion),
1218, (See Torsion and Vibration.g
Iron, Caignard-Latour (tempere
and hard-hammered), 802; Gerst-
ner (set and elastic-strain), 803—6;
Baudrimont (cohesion, effect of
worked state, annealing, change in
temperature), 830—1, 1524; Brix
(cohesion, after-strain, set, elastic-
limit, yield-point, effect of anneal-
ing, of working, of skin), 848—58

Sudden tractive load on, (temperature-
effect), Duhamel, 889—90

Isotropy of: see Worked stage, Skin
influence

See Vilrations

INDEX.

Wood. Ezxperiments on beams, Mari-
otte, 10; Parent, 28 «; Bélidor,
28 B; Réaumur, 28 y; Musschen-
broek, 28 §; Buffon, 28 ¢; Perronet,
28 ¢; Girard, 28 7, 131; Banks,
147; Dupin, 162; Barlow, 188—
194; Tredgold, 195; Hodgkinson,
235 ; Gerstner (set), 807—9; Colt-
hurst (neutral axis), 998
Torsion of, Bevan, 378, 972—3;
Gerstner, 810; Pacinotti and Peri,
1250—-52
General experiments for elastic con-
stants of, ete., Hagen, 1229; Paci-
notti and Per1, 1250—2 ; Lamarle,
1253—4; Wertheim (including effect
of humidity), 1812—4
Pla.ieés of, Savart, 339, Wheatstone,
7
Circular arcs of, Ardant, 937
Work of elastic body. Analytical expres-
sions for, Green, 918—9, 933, Clapey-
ron, 1067—70, Haughton, 1510, 1520,
Jellett, 1527, Poncelet, 981-—91, Cox,
1433, 1436—7; graphical representa-
tion of, Poncelet, 981
‘Worked stage or condition. Defined, p.
888 (6) and (7); cohesion altered by,
p. 874; material in worked stage rarely
isotropie, 830—1, 858, 924, (influence
on yield-point), 855; possibly affects
after-strain, 736; influence on state of
ease, 1381. See also Skin influence
and Yield-point
Wurtz. Controversy on solids of equal
resistance, 5

Yield-point. Defined, p. 887 (5) and (6),
p. 889; in iron, 692, 855—6,979, 1184,
Wertheim (ignorant of), 1296

Yield-surface defined, pp. 887—9

York. Strength of solid and hollow
axles, 1463, b

Young. Life of Coulomb, 118—119; co-
hesion and elasticity, 134, 142, 136;
transverse force and strength of beams,
134; position of neutral axis of beams,
134, 139, 144 ; list of works on elasti-
city, 135; his modulus, 137; stiffness
of beams, 138; strength and deflection
of beams, 139; Saint-Venant on, 139;
elastic rods, 140; Whewell on his re-
sults, 141; passive strength and frie-
tion, 143; lateral adhesion, 143;
modulus of ice and water compared (1),
372; theorem in resilience of beams,
p. 875, p. 895, 982, 1384

Young’s Modulus. See Modulus, Stretch-
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