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ACCELERATION, 330.
work of, 354.
Action and re-action, 316.
Addendum of a tooth, 116.
Adjustments in mechanism, 293.
of speed (see Speed).
of stroke (see Stroke).
Ayggregate combinations, 233,
paths (see Paths, aggregate),
Air, friction of, in pipes, 404.
transmission of motive power by
(see Pneumatic Connection).
Alloys, 463.
Aluminium bronze, 463, 477.
Angles, cutting, of tools, 566.
Angular velocity, 24.
Approach of teeth, 118.
Arcs, measurement of, 27.
Axis, fixed, 24.
instantaneous, 46.
of a rolling body, 51.
temporary, 45.
Axles and shafts, efficiency of, 427,
431, 433, 449.
friction of (see Friction;
Efficiency).
strength of, 540, 543.

also

BARBITT'S metal, 464.
Back-lash, 116.
Back of a tooth, 115, 152.
Balance of a machine; standing, 365,
368 ; running, 368.
of effort and resistance, 370, 375.
Ball-and-socket joint, 192
Band-link, 213.
Bands, classed, 179.
connection by, 180.
deflection of, 534.
efficiency of, 440, 447.
friction of, 351.
length of, 183.
motion of, 74 (see also Belts,
Cords, Chains, Pulleys).
strength of, 532.
with circular pulleys, 182.
with polygonal pulleys, 182.
Barrel, 187.
Beam, bending action on, 500.
deflection of, 517.

Beam, fixed at the ends, 521.
in linkwork, 192,
longitudinal sections of uniform
strength for, 517.
resilience of, 521.
strength of, 513.
walking, strength of, 557.
Bearing-pressure, intensity of, 350.
Bearings, dimensions of bushes and
plumber-blocks for, 552,
forms of, 17, 353.
friction of, 353.
Iubrication of, 350.
materials for, 462,
Bellows, motion of, 226.
Belt, flat driving, 184.
motion of (see Bands).
strength of, 474, 532.
with fast and loose pulleys, 184.
with speed cones, 185.
Bending moments, calculation of,
505.
moment of resistance to, 510, 513.
resistance to, 504.
Bevel-wheels (see Wheels;
Teeth).
Blocks and tackle, 214.
Boiler flues, strength of, 525.
shells, strength of, 494.
Bolts,dimensions and strength of,499.
Boring, 574.
Bracket (see Beam).
Brakes, 400.
fan, 406.
fiexible, 402.
pump or hydraulic, 404.

also

| Brass, 462, 477.

Brasses (see Bearings),
Broach, 561.

Bronze, 462, 477.
Bulkiness, 325.
Bushes (see Bearings).

Cam and pin, 170.
Cam-motions in turning, 291,
Cams, 170.
rolling, 99.
spiral and conoidal, 175 (see also
Wipers).
to draw, by circular arcs, 173.
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Capstan, 190.
Castings, iroun, for machinery, 453.
Cast-iron, 451.
malleable, 453.
resilience of, 485,
strength of, 453, 477, 479, 481, 486.
tools for cutting (see Tools).
Cataract, 404.
Catch (see Click).
frictional, 211.
Centre of a curved line, 336.
of a plane area, 334.
of a volume, 336.
of buoyancy, 329.
of gravity, 328, 345,
of magnitude, 334.
of percussion, 361.
of pressure, 329,
of special figures, 336.
Centrifugal couples, 365.
force, 330, 364.
force, balance of, 368.
force, resultant, 365.
tension, 441, 532,
whirling of shafts, 549.
Chains, gearing, 190.
motion of (see Bands).
strength of, 535.
Change wheels, 311.
Changing speed (see Speed, adjust-
ment of).
stroke (see Stroke, adjustment of).
Chuck (see Turning).
Circle, involute of (see Involute).
projections of, 15.
Circular aggregate paths, 261.
Circular arcs, measurement of, 27.
Clasp-nut, 576.
Clearance of teeth, 116.
Clearing curves of teeth, 123.
Click, 206.
double-acting, 209.
frictional (see Catch).
silent, 208.
Clutch, 295,
Cocks, 306.
Cog, hunting, 104.
Cogs (see Teeth).
strength of, 554.
wooden, 473.
Collapsing, resistance to, 525,
Collar for plunger, 221.
for shaft, 353.
Combinations, aggregate (see Agore-
gate).
elementary (see Elementary).
Comb for screw-cutting, 568,
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Comparative motion, 22.
in elementary combinations, 78.
in rotating pieces, 31, 35.
of rigidly connected points, 32.
Component motions, 18,
velocities in a rotating piece, 33.
Composition of forces, 319.
of motions, 18.
of rotation with translation, 52.
of rotations, 54, 63.
Compression,  longitudinal
Thrust).
Cones, pitch, 86 (see also Wheels,
bevel).
rolling, 68, 73.
speed, 185.
Connected points, motion of, 32.
Connecting-rod, 192 (see Linkwork).
strength of, 524, 534, 537.
Connection, line of, 32, 77.
opper, 461.

(see

C
Copy-plate, 291.
Cﬂlﬁfapnmtiun of (see Bands).

pulleys for, 187,

strength of, 475.

Cottars, strength of, 499. _
Counter-efficiency, 376 (see Efficiency)
Counter-wheels, 286,

Coupled parallel shafts, 44, 194.
Couples, centrifugal, 365.

statical, 321.

Coupling, circular half-lap, 552.

dimensions of, 552,

double Hooke’s, 205.

drag link, 194.

Hooke-and-Oldham, 206.

Hooke’s, 203.

Oldham’s, 166.

pin and slot, 167.

Coupling-rod, 192 (see Linkwork).
Crank and beam, motion of, 196.

and piston-rod, motion of, 196.

and slot, 167.

in linkwork, 192,

strength of, 557.

Z, 272, .
Crank-rod, 192, 449 (see Linkwork).
Crushing, direct, resistance to, 522.

by bending, 524.

Curved lines, measurement of, 30.
Cutter, circular, 568.

Cutting tools (see Tools).

Cycloid, 53.

Cylinder, flexible, 226.

hydraulic, 22]. _
Cyhinders, hollow ; resistance to

bursting, 494 ; to collapsing, 525.
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Cylinders, pitch, 83, 85.
rolling, 53, 56, 73.

Dasu-pror, 404.
Dead-beat, 179.
Dead points in linkwork, 193.
of cam, 173.
of pin and slot, 168, 169.
Deflection of bands, 534.
of beams, 517.
of shafts, 545.
of steel springs, 386, 389.
Density, 325.
Diametral pitch, 111.
Disengagement by a clasp-nut, 576.
by a clutch, 295.
by bands, 184, 185, 188, 299.
by fast and loose pulleys, 184.
by friction-cones, sectors,
discs, 296.
by linkwork, 299.
by smooth wheels, 297, xvi.
by teeth, 298,
by valves, 301.
Disen a%ments, 204,
Dmg-%in , 194,

Drawings of a machine, 5.

Drill, 566.

Drilling, 574.

Driver, 77.

Driving point, 23.

Drum, 187. |

Dynamics of machinery, 315.

Dynamometer, 382,
friction, 383.
integrating, 394.
rotatory, 386, 446.
torsion, 387.
traction, 383.

and

EcceENTRIC, 197.
gearing, 247.
pulleys, 188.
rod, 192, 197.
Effect and power, 378.
Efficiency and counter-efficiency,376,
422.
of a machine, 315, 347.
of a shaft or axle, 427.
of a sliding piece, 426.
of modes of connection in mechan-
ism, 436.
of primary pieces, 423.

Effort, 368.
accelerating, 371.
when speed is uniform, balances

resistances, 370.
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Elasticity, 492
Elementary combinations, 77.
classed generally, 80.
classed in detail, for reference,
229.
efficiency of, 436.
Ellipses traced by the trammel, 267.
by turning, 266, 290.
Elliptic pulleys, 189.
- wheels, 95.
involute teeth for, 292.
Energy, actual (or kinetic), 373.
and work, general equation of, 378.
exerted and work done, equality
of, 370, 375.
potential, 370.
stored and restored, 373, 375, 407.
Engaging and disengaging gear (see
ﬁisenga.gements}.

- Epicycloid, 56 (see Epitrochoid).

Epicycloidal teeth, 130.
Epitrochoid, 56.

traced by turning, 262, 290.
Equilibrium (see Balance).
Escapements, 175.

anchor recoil, 177.

dead-beat, 179.

FACE of a tooth, 115.

Factors of safety, 488, 545.
prime, of a number, 105.

Falling bodies, 330.

Fan-brake, 406.

Fastenings, strength of, 497.

Feed-motions in machine tools, 293,
569.

Flank of a tooth, 115.
circle of teeth, 123.

Flaxen fibre, strength of, 576.

Fluid secondary pieces, 75, 221 (see
Hydraulic connection).

Fly-wheels, 361, 407.

Follower, 77.

Force, absolute unit of, 318.
accelerating and retarding, 329.
and mass, measures of, 318.
centrifugal (see Centrifugal force).
deviating, 330, 363.
ordinary units of, 317.
reciprocating, 374.

Forces, 316.
composition and resolution of, 319.
parallel, 322,

Fractions, continued, 106,
converging, 107.

Framework, straining actions on, 530.

Freedom of teeth, 115,
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Friction couplings and disengage-
ments, 296.
heat produced by, 354, 399.
inmachines, 348(seealsoEfficiency).
measurement of, 395.
of a band, 351.
of air in pipes, 404.
of pistons and plungers, 399.
of water in pipes, 404.
table of co-efficients of, 349.
work done against, 353.
Frictional catch, 211.
gearing, 102,

GEAR, disengaging and re-engaging
(see Disengagements).

reversing (see Reversing gear).

Gearing chains (see Chains; also
Bands).

frictional, 102.

intermittent (see Teeth).

screw (see Screw gearing).

slide valve (see Slide valve gearing).
toothed (see Teeth).

Geneva stop, 286.

Geometry, descriptive, elementary
rules in, 3 (see also Projection
and Trace).

of machinery, 3.
rules in, relating to straight lines, 7;
to planes, 9.
Gibs and cottars, strength of, 499.
Governors, 410.
balanced, or spring, 418.
bellows, 421.
differential, 42(.
disengagement, 419.
fan, 421.
fluctuations of, 418.
isochronous gravity, 415.
loaded, 413.
loaded parabolic, 415.
parabolic, 414.
pendulum, 411,
pump, 421.

Gravity, centre of (see Centre of

gravity).
motion produced by, 330, 357.
specific, 325 ; table, 326.

Grease, 350.

Gudgeons, strength of, 541.

Gyration, radius of, 359; table, 360

(see also Fly-wheels).

HAarMoNIC motion, 250.
straining effects of, 529.
Heaviness, 325; table, 326.

INDEX.

Heights due to velocities, table, 331.

Helical motion, 36.
resolution of, 68.

Helix (see Screw-line),
normal, 41.

Hide, raw, 474.

Horse-power, 339.

Hunting-cog, 104.

Hydrmﬁic connection, 221].
comparative velocities in, 223
efficiency of, 444.
intermittent, 224.

Hydraulic press, 225, 381
strength of, 495.

Hyperboloids, rolling, 70.
pitch, 87 (see also Wheels, skew-

bevel). _

Hypoceycloid, or internal epicycloid
(see %picycluid ).

IMPULSE, 356.
Inclined plane, 232.
Indicatec{' power, 390.
Indicator, 390.
diagram, 392.
Inertia, moment of, 329 (see also
Fly-wheels).
reduced, 362.
Inside gearing, 85, 117.
Instantaneous axis (see AXis).
Intermittent gearing, 139.
Involute of circle, 53, 5HC.
Involute teeth, 120, 296.
Iron, bar, 455.
cast {see Cast iron).
expansion of, 326.
forgings, 456.
impurities of, 451.
kinds of, 450.
malleable, 455.
plate, 455.
preservation of, 460.
resilience of, 485.
steely, 457 (see Steel).
strength of malleable,
479, 481, 482.
tools for cutting (see Tools).
welding of, 456.

453, 477,

JAcQUARD hooks, 300.
Joint, ball and socket, 192.
double universal, 205.

universal, 203. )
Joint-pins and fastenings,

of, 497. 3
Joints, strength of welded, 495.

strength o% rivetted, 495.

strength
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Journal, friction of, 353.
strength and dimensions of, 541,
o44.

KEvs, strength of, 499.

Laraes (see Turning and Screw-
cutting).
Lead, (metal) 461.
Leather, strength of, 474.
Lever, 192, 232, 380.
strength of, 557
Link, 192.
band, 213.
drag, 194,
for contrary rotations, 196.
slotted, 213.
strength of, 534, 537.
Link-motions for slide-valves, 253.
Linkwork, aggregate, 248.
connection by, 192.
doubling of oscillations by, 201.
efficiency of, 442, 449,
harmonic motion in, 250.
intermittent, 206 (see Click, and
Catch).
length of stroke in, 197.
slow motion by, 202,
velocity-ratios in, 199.
with reciprocating motion, 196.
Lubrication, 350, 395.

MAcCHINE, efficiency of (see Efficiency).
frame of, 17.
gez;ggal equation of the action of],
2.
moving pieces in, primary and
secondary, 17.
straining actions in, 527.
Machinery, dynamics of, 315.
geometry of, 3.
use and parts of, 1.
Malleable cast-iron, 453.
iron (see Iron).
Mass, 318, 355.
centre of (see Centre of Gravity).
Materials used in machinery, 450.
Measure, greatest common, 105,
Measures, comparative table of Brit-
ish and French, 577. ‘
Mechanical powers, comparative mo-
tion 1n, 231.
forces 1n, 379. o
Mechanism, agzregate combinations
in, 235.
elementary combinationsin, 77,80.
classed in detail, 229,
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| Mechanism, primary pieces in, 17.

pur? (see Machinery, geometry
of).
secondary pieces in, 43.
Mensuration of areas, 331.
of curved lines, 27, 333.
of geometrical moments, 334 (see
Centre of Magnitude).
of volumes, 333.
Mitre - wheels (see Wheels, bevel ;
also Teeth).
Moment of a plane area, 223.
of inertia, 359.
Moments, geometrical, 334.
statical, 321.
Momentum, 356.
Mortise-wheel, 473.
Motion, comparative, 22,
in rotating pieces, 31, 35.
helical, 36.
of a rigid body, unrestricted, 51.
of connected points, 32.
periodic (see Periodic motion).
relative, 21, 30. =
resolution and composition of, 18.

NEcks of shafts, 544.
Normal helix, 41.
pitchwo;' gearing-screws, 158, 160,

of screw-line, 41.
of teeth, 122.

Nut, clasp, 576.

Nut, or internal screw, 36.

Nuts for bolts, 500.

ODONTOGRAPH, 136.
0Oil, 350.

PADDLE-WHEELS, feathering, 270.
Pallets (see Escapements).
Pandynamometer, 387.
Parallel motions, 274.
extent of deviation of, 281.
%:'a.ssht}];uper, 275, 292,
oberts’s, 285,
rules for designing, 277.
tracing approximate circular arcs
by, 283.
Watt's, 275.
Paring tools, 562.
Pasteboard, 474.
Paths, aggregate, 239, 261,
Pendulum, 361.
revolving, 364 (see also Governors),
Percussion, centre of, 361.
Pericdic motion, 34, 196, 246,375,407,






