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A,

Aberration, chromatic, 259.

Acoustics, defined, 274,

Aetinism, 257,

Action, defined, 42. Equal to reaction, 43.

Adhesion, defined, 21, Experiments ils
lustrative of, 21.

Adjutage, different forms of, 155,

Aériform bodies, defined, 8.

Affinity, chemical, 9.

Agents, defined, T.

Air, composition of, 9. Tends to stop
motion, 36. Resistance of the, 54; of-
fect of, 59, 62. Exists in every sub-
stance, 166. Is impenetrable, 166. Is
compressible, 167. Is elastic, 167. Ilas
weight, 163. Density of, at different
levels, 174 Effects of its rarity, 175,
Rarefied by heat, 175. Navigation of
the, 177.  Essential to life and combus-
tion, 184, - Bupports a eolumn of water
from 82 to 34 feet high, 187. A non-
conductor of heat, 201,

Air-gun, the, 163.

Air-pump, the, 177. Single-barrelled,
178.  Double-barrelled, 179. Experi-
ments with, 180.

Alfred the Great, his mode of measuring
time, 126,

Amazon, the, its fall, 156. Its discharge,
136. .

Amnemomeler, the, 401,

Angle, defined, 85. Vertex of, 85, Right,
35, Obtuse, 83, Acute, 85, Visual, 264.

PAGES, NOT TO BECTIONS.]

Anode, defined, 824.

Aphelion, of a planet, 374

Apogee, 859,

Apple-culler, the, 180,

Agueduets, of the ancient Romans, 133.

Are, defined, 34.

Arch, the voltaic, 328, Celestial, 854,

Archimedes, reasoned by induction, 10,
Explained the propertics of the lever,
94. Discovered the leading principles
of specific gravity, 146.  His serew, 162,
Fired the Roman fleet with concavo
mirrors, 194.

Aristotle, his doctrine respeeting falling
bodies, 54, 2

Armature, of magnets, 335.

Ascending Bodies, 59. Height reached
by, 60.

Asteroids, the, 892,

Astronomy, defined, 863, Fnndamental
ficts of, 369.

Atlermanous substanees, defined, 206,

Atmosphere, the, 166. Pressure of, 169,
174 ; _proposed mode of transmitting
mails by the, 152. How heated by the
sun, 204, Moisture of, 404

Atomic Theory, 17.

Atoms, what they are, 17.

Aliraction, of gravitation, 20, Molecu-
lar, 2. Capillary, 146, Betwoen float-
ing bodies, 149. = Electrical, 289, 290,
Magnetic, 337.

Atrvood’s Machine, 56, 57,

Aurora borealis, 303,

Awis, of n sphere, T1.
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B.

Bacon, Roger, invented spectacles, 203
Balance, the, 96. Of a watch, 123
Ballistic Pendulum, the, 64

Balloons, why they rise, 53. Rose, why
they lose their buoyancy, 150. Inven-
tion of, 176.

Barometer, the, 171. The wheel, 172.
Its use as a weather guide, 172,

Barometer gauge, the, 180,

Base, of a body, 72.

Baitery, the electrical, 300. The galvan-
ic, 819; the trough, 820; Smee's, 3205
Daniell’s, 821; Grove's, 822; Bunsen’s,
822 ; theory of, 323. The thermo-elec-
tric, $32. The relay, 861.

Bay of Fundy, tides of the, 157,

Beam, a, of light, 230.

Bell, vacuum, 183, - Eleetrical, 801,

Bellows, hydrostatic, 137, Principle of
the common, 170.

Bladder-glass, the, 181.

Blindness, cause of, 263,

Boats, propulsion of, 160, Shape of, 161.

Bode, his 1aw, 876,

Body, 8, what it is, 7. A simple,8. A
compound, 8. The simple bodies, 8
When it-stands and falls, 78,

Boilers, how made, 225,

Boiling, process of, explained, 203.

Botile, thonsand grain, 141.

Botile Imps, 167, 152.

Breadih, defined, 12.

Breathing process of, explained, 170.

Breezes, land and sea, 402

Brewster, Sir David, invented the kalei-
doseope; 241.

British Channel, tides of the, 157,

Brittleness, defined, 23.

Buckets, of a wheel, 158

Buffon, his experiment with concave
mirrors, 194,

Burning, process of, 195.

Burning glasses, 248, 251,

C.

Calmes, Tegion of, 402,
Calorie, 192,
Camera obscura, 266. " Draughtsman’s,
267. Daguerreotypist’s, 26T,
A {0

Canals, principle of their constroction,
154,

Cancer, tropie of, 383,

Capillary Affraction, what it is, 146.
Cause of, 146. Familiar examples of,
147. Laws of, 148. Interesting facts
connected with, 149,

Capricorn, tropic of, 888

Capstan, the, described, 105.

Curbon, combines with oxygen to pro-
duce animal heat, 196.

Carbonice acid, found at the bottom of
wells, 140,

Cathode, defined, 824,

Catoptrics, 230,

Centre, of gravity, 70.  Of magnitude, T1.
Of motion, 71.

Centre of gravity, what it is, 70, How
to find it; 71. In man, 77. Tends to
get as low as possible, T8.

Centrifugal Force, defined, 37, Exam-
ples of, 88, 39. Law of the, 89, Itsef-
fect on revolving bodies, 83. Apparatus
to illustrate the, 40. Gave its form to
tho earth, 41.

Centripetal Force, defined, 87,

(Ceres, when discovered, 875,

« Chemical action, o source of heat, 195,

Chemical affinily, 9.

Chemistry, d:efmed,' 9. :

Chinese, the, early acquainted with gun-
powder, 63. First used the magnet in
navigation, 342, 3

Chord, what it is, 235,

Chords, vocal, 236,

Chromatics, 254,

Chronometers,how perfect, 127,

Circle, defined, 84, Simple galvanie, 819.
The arctic, 359, The antaretic, 389,

Cireumyereonce, defined, 34. How divid-
ed, 35.

Cirrus, the, defined, 405,

Clepsydra, the, 126, Described, 153, In-
vented by Ctesibius, 187,

Clocks, how regulated, 63. History of,
126, Pendulum applied to, 126. Works
of, 127, TElectro-inagnetic, 864,

Clouds, how formed, 404. Kinds of, 405,

Coat, choroid, 262. Selerotic, 202.

Cogs, what they are, 123.

Cohesion, defined, 21.

Cold, whal it is, 192.
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Colors, the primary, 255. , Difference of,
explained, 256. Complementary, 257.
Columbus, his discovery respecting the
variation of the compass, 843. Baved
himself and his men by predicting an

eclipse, 396.

Combustion, what it is, 195. Produces
most of our artificial light, 281.

Comets, what they consist of, 897, Their
orbits, 897. Their velocity, 897, Their
number, 393,

Compass, land or surveyor's, 341, Mari-
ner's, 842. Boxing the, 842

Compressibility, 19, Of air, 20.

Concord, 285,

Condensation, 212, Of steam, 218.

Condenser, the, 134, Of the steam-en-
gine, 222,

Conductometer, the, 199.

Conductors, of heat, 199, Of electricity,
293.

Conjunction, 879,

Constellations, 856, 399,

Convection, of heat, 202:

Copernicus, revived the true theory of
the universe, 370.

Cornea, the, 261. Use of, 262.

Courontie des tasses, the, 820,

Crank, the, 124,

Orown-wheel and pinion, 123.

Crutek, the, of an escapement, 197

Clesibius, invented the lifting-pump, 186.
Invented the clepsydra, 187. Supposed
to have invented the water-organ, 284.

Cumulys, the, described, 405.

Cup, Tantalus's, 186. The phosphorns, 805,

Cupping-glasses, principle of, 175.

Curb, of a watch, 129,

Curves, magnetic, 333,

Cylinder, defined, 86,

.

Ddguerréotype process, the, 268.

Dams, shonld inereaso in strongth at the
base, 136.

Dead-point, the, of a crank, 125.

Density, 19. In optics, 246.

Descartes, ndvanced the undulatory the-
ory of light, 229,

Derw, how formed, 405,

Diagonal, defined, 85.

Liamagnetism, 867.

Diameter, defined, 34.

Diathermanous sulstances, defined, 206,

Dionysius, ear of, 281.

Dioptrics, 246.

Dip, magnetic, 340,

Direciion, line of, T1.

Discharger, the jointed, 208. The uni-
versal, 298. .

Discord, 285,

Dispersion, ox light, 259.

Distillation, process of, deseribed, 212.

Diving-bell, the, 166.

Divisibility, defined, 17. Instances of, 18.

Double cone, may be made to roll up sn
inclined plane, 80.

Drajt, how produced in a chimney, 176.

Driver, the, 120.

Drum, the, 283,

Ductility, defined, 26. Of platinum, 26.
Of gold, 26. Of glass, 26.

Dy Fay, his theory respecting electrici-
ty, 201,

.- E,

Eapr, the human, 287,

Euarth, the, owes its form to the centrifn-
gal force, 41. Magnetic poles of, 344,
Form of, 352. Motions of, 383. Orbit
of, 834, Phases of, to the moon, 890.
How it would look from the fixed stars,
895.

Ear-trumpet, the, 250,

Echoes, 279,

Eclipse, of the sun, how produced, 895.
Annular, 896, Of the moon, 396.

Ecliptic, the, 385. Obliquity of, 835,

Eel, the Surinam, 816.

Elasticity, defined, 24, TPerfect, 24. Be-
longs to hard solids, 24. Of steel, 24.
A limit to, 25.

Electricity, a source of light, 232. What
it is, 289. Bources of, 200. Developed
by friction, 290. Vitreous, or positive,
291.  Resinous, or megative, 201. Na-
ture of, 201, Conduction of, 293. Path
of, 294, Velocity of, 294. Machines for
developing, 294; experiments with, S01.
Mechanical effects of the passage of, 304,
From steam, 810. Atmospheric, 810.
Voltaic, 316. Difference between frie-
tional and voltaie, 324. Developed by
beat, 832 Connection betweon msg-

INDEX,

netism and, 352. Developed by mag-
netism, 866,

Electrics, 293.

Flectrodes, what they are, 823,

Electro-magnetism, defined, 849. As a
motive power, 857.

Electro-magnets, 836, 857.

Electro-metallurgy, 826.

Electrometer, the, 809. The quadrant,
809,

Electrophorus, the, 808,

Electroseope, the, 308.

Electrolyping, process of, deseribed, 327.

Elements, sixty-two in number, 8. Di-
vided into metals and non-metallic, 8.
The non-metallic ennmerated, 9.

Endless Band, 121.

Endosmose, 150.

Engine, defined, 83. Atmospherie, 219.
Steam, 219, Hero’s, 219. Marquis of
Worcester's, 220. Savery’s, 221. New-
comen’s, 222, Watts', 222, The low
pressure, 226. The high pressure, 226,
The locomotive, 226.

Eguator, the magnetic, 341, The celes-
tial, 535,

Fquilibriwm, stable and unstable, 79.

Equinoctial, the, 385, :

Eguinoxes, 855, Precession of the, 856,

Escapemant, of clocks, 127,  Of watches,
128,

Esquimaua, why they thrive on fat, 196.

Evaporation, 211

FEwosmose, 150.

Eapansibility, 19, - Ofair, 20,

Expansion, 207.

Experiment, what it consists in, 10,

Ewiension, defined, 12.

Eye, the, 260. Parts of, 261, Adaptation
of, 265, A

F.
Fahrenheit his thermometrical seale, 214
Falling bodics, velocity of, 54.  Law of;
56. Rules rel:xting‘tu, b8,
Faraday, his thoory respecting electric-
ity, 292.
Fate morgana, 248,
Figure, defined, 12.
Fire, 8t, Elmo’s, 811,
Fire-alarm, electro-magnetic, 363,
F‘irs-lzczm, 312,

Fire-engine, principle of the, 183

Fire-escape, the, 107,

Fire-house, the electrical, 307.

Fish, how they rise and sink in water,
145, Electrical, 316.

Flame, how produced, 195;

Float-boards, 158.

Fluids, embrace liquids and aériform bod-
ies, 8. Difference between them and
solids, 8. Non-elastic, 25. Elastic, 25.
Division of elastic, 165,

Flute, the, principle of, 233,

Flyer, the electrical, 305.

Fly-wheel, the, 125,

Focus, the principal, 242. The virtual, 244,

Fog, how formed, 404.

Foliower, the, 120.

Foree, defined, 26. Striking, 81. Cen-
trifugal, 87. Centripetal, 37.

Forge-hammer, the, 124,

Fountains, how high they rise, 132. Vac-
uum, 181, :

Franklin, his theory respecting electric-
ity, 292. Proved lightning to be pro-
duced by an clectric discharge, 812.
Invented the lightning-rod, 815,

Friction, what it is, 87, 85. How it op-
poses motion, 85. Kinds of, 85. Slid-
ing, converted info Tolling, 86. Laws
of, 86, 87. Modes of lessening, 87, Uses
of, 88. Of one wheel on another, 120,
Of water against the sides of pipes, 155.
Of a stream against its banks, 156. En-
ables the wind to produce waves, 156.
A source of heat,197. A source of elec-
tricity, 290.

Frost, what it is, 406.

Fulerwm, what it is, 94.

Furnace, of a steam-engine, 226.

Fusee, of a watch, 128,

G.

Galaxy, the, 400.

@aliléo, his doctrine respecting falling
bodies, 54. Invented the pendulum, 67.
First made a practical use of the tele-
scope, 272. Established the truth of the
Copernican system, 371

Galle, Dr., discovered Neptune, 394,

Galleries, whispering, 281

Galvani, discovered voltaic electricity,
817. TMis experiment, 317,
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Galyvanism, 316, (For particulars, ses
Voltaic electricity.)

Galvanometer, the, 851. With astatic
needle, 352,

Gamut, the, 284.

Gases,what they are, 165, Specific grav-
ity of, how found, 143. Exhibit endos-
mose and exosmose, 150. Conducting
power of, 201. Expansion of, 210.

Gearing, what it is, 121.

Gioia, Fiario, improved the compass, 842.

Giottis, the, 286, -

Governor, the, 225. b

Gravitation, defined, 20. Circumstances
attending its discovery, 47. Facts es-
tablished respecting it, 47. Direction
of, 48. Laws of, 49.

Gravity, terrestrial, 46. Laws for the
force of, 49, Sometimes causes bodies
to rise,53. Centre of, 70. TUsed as a
motive power, 81, Bpeeific, 139, Ta-
bles of specifie, 144,

Guericke, invented the air-pump, 177,
His famous experiment, 178, First
conirived an electrical machine, 295,

Gunnery, 63.

Gunpowder, principle on which it acts,
63. Invention of, 63. Apparatus for
firing, with electricity, 505,

Gutia percha, used for endless bands, 121,

EL

Hail, its disastrous effects, 59. How
formed, 406.

Hair-spring, the, of a watch, 128.

Haloes, what they are, 260,

fland-glass, the, 180.

Hardness, defined, 22. Wanting in flu-
ids, 22. Of various solids compared, 22.

Harmony, what it is, 285,

Hurp, Holian, 283

Ieat, what it is, 102. Free, or sensible,
192. Latent, 192. Theories respecting,
193, Has no weight, 193.  Sources of,
193.. The sun’s, 194; how it may be
increased, 194; how far i% penetrates
into the earth, 194 Below the earth’s
surface, 194. Produced by chemical
action, 195. Animal, or vital, 195, Pro-

duced by mechanical action, 196. From
friction, 197. From percussion, 197, |
Produced by electricity, 198, Diffusion |

of, 198; by conduction, 199; by con-
vection; 202; by radiation, 203. Radi-
ant, 204 ; law of, 2045 reflection of, 205;
absorption of, 200; transmission of; 206.
Effects of, 207, Instruments for meas-
uring, 213. Speeific, 216,

Helim, the, 855. Magnetizing power of,
390, Itself a magnet, 806a.

Iemispheres, the Magdeburg, 178,

Ilero, his steam-engine, 219,

ITerschel, his telescope, 213. Discovered
Uranus, 875. 5

Hiero, golden crown of, 145,

Iooke, Dr., added the hair-spring to the
balanee, 127,

Iforizon, the sensible, 384. The rational,
884. TPoles of the, 835.

Alorse, the, strength of, 52.

Ilorse-porwer, defined, 54,

Humor, aqueous, 261, Vitreous, 261,

Hurricanes, 403,

Ziwygens, applied the pendulum to clocks
work, 67. Unfolded the undulatory
theory-of light, 229.

Iydraulics, defined, 152,

Hydraulicon, the, 284,

Hydrogen, the lightest substanee known,
144, TUsed for inflating balloons, 176.
Produces musieal sounds, 284,

Iydrometer, the, 142.

Ilydrostatics, defined, 180. Law of, 131,
Hydrostatic paradox, 187. Hydrostatis
bellows, 137. Hydrostatic press, 133.

Hygrometer, the, 404

i

Ice, process of its formation, 210,
Iceland spar, exhibits double refractios,
252,

| dmage, an, what it is, 239,

Impenctrability, defined, 13. Of air, 1.
Instances of, 13,

Incandescence, 218,

Incidence, angle of,46. Equal to angle
of reflection, 46.

Ineclined Plane, the, 110. Law of, 110.
Practical applications of, 111, Taw of
bodies rolling down, 111

Indestructibility, defined, 13. Tmstances
of, 13, Anecdote illustrative of, 13.

Induction, electrical, 809, Magnetie, 346.

-
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Inertia, defined, 15, Examples of, 15.
. Experiments illustrative of, 15,16, Pro-

portioned to a body’s weight, 17,

Instruments, optical, 266, Stringed, 252,
‘Wind, 283,

Insulators, 294,

Iridiwm, one of the hardest metsls, 22,
The heaviest known substance, 144,

Iris, the, 261. TUse of, 262,

Aron, great tenacity of, 28,

T
ar, the Leyden, 209.
Juno, when discovered, 875,
Jupiter, velocity of light ascertained from
the eclipses of one of its moons, 234. Its
seasons, 380. Details of the planet, 392,

K.
Kaleidoscope, the, 241,
Kepler, his laws, 817,

.

ZLamp, principle on which it burns, 147.

ZLandes, shepherds of, T8,

Lantern, a species of wheel, 123, Origin
of the, 126. The magie, 271. Phantas-
magoria, 271,

Larynw, the, 236,

Lava, discharge of, accounted for, 195,

Leaves, what they are, 122.

Lengih, defined, 12.

Lens, the erystalline, 261,

Lenses, what they are, 246. Classes of,
249. Refraction by convex, 250. Re-
fraction by concave, 251. "Achromatie,
259.

Le Sage, first attempted to transmit mes-
sages by electricity, 263,

Level, the spirit, 134, The water, 135.

Lever, what it is, 94. Of the first Kind,
94, 95. Practical applications of the,
98,100,102, The bent, 99, The com-
pound, 99.  Of the second kind, 99. Of
the third kind, 101. Perpetual, 104,
Often combined with the screw, 115.

Le Verrier, his prediction verified by the
discovery of Neptune, 394,

Life-boats, principle of, 144,

Life-preservers, principle of, 144,

Light, what it is, 229, Corpuscular the-
ory of, 229. Undulatory theory of, 229.

Sources of, 231. Of thesun, 232, Of the
siars, 232. Propagation of, 252, Veloe-
ity of, 233. Intensity of, at different
distances, 234, Reflection of, 236, Re-
fraction of, 245, Laws of refracted, 246.
Polarization of, 258. Dispersion of, 259.
The electrie, 828, The zodiacal, 873.

Lightning, 812. Effects of, 813,

Lightning rod, the, $13.

Lights, northern, 808.

Line, a right, defined, 34. Parallel lines
defined, 84. A curve, 84 The nentral,
of'a magnet, 534,

Liguefaction, 210.

Liguids, defined, 8, How they differ from
solids, 130. Have little cohesion, 181,
Compressibility of, 131. Not devoid of
elasticity, 181. Pressure of, 135, Rule
for finding their pressure on the bottom
of o vessel, 137. Specific gravity of, 141.
Exhibit endosmose and exosmose, 150.
Flow of, through orifices, 152. Flow
of, in pipes, 155. Condueting power of,
201. Expansion of, 209. Converted
into vapor by heat, 211. Good con-
ductors of sound, 276.

Living Foree, 81.

ZLoadstone, described, 834

Lock, on a canal, 134

Locomotive, the, 226,

Lubricants, 87.

Lungs-gluss, the, 151

.

Machines, what they are, 83. Can not
create power, 88, Lawof, 80, Advan-
tages of using, 90. All, combinations
of the six mechanical powers, 120. Must
be regular in their motion, 125. For
raising water; 161, Electrical, 204 Cyl-

“inder, 295, 296. Plate, 207, Hydro-
electric, 310. - Magneto-clectric, 86T.

Muagic laniern, the, 271

Magnetism, defined, 833. Theory of, 343.
Terrestrial, 844; intensity of 945, By
induction, 846. By the sun's rays, 847.
By contact with a magnet, 347. De-
veloped by electricity, 349. Connection
between electricity and, 352,

Magneto-electricity, 366, Medical use of,
86T,

Magnels, what they are, 838. Natural,
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834, Poles of, 334, 837. 'Power of nat-
ural, 885, Armed, 835. Artificial, 835.
Bar, 836. Horse-shoe, 836. "Compound,
830. Power of, how increased and di-
minished, 837. Attraction of, 837; law
of, 838, Polarity of, 888, Production
of artificial, 345,

Magnifying glasses; 251.

Main-spring, the, of awatch, 128,

Malleability, defined, 25, Of the metals,
25, 26.

Mariotie’s Lasw, 165.

AMars, details of the planet, 891.

Matter, defined, 7. Ponderable, 7. Im-
ponderable, 7. Forms of ponderable, 7.
Properties of; 12,

Mechanieal Powers, the, 94,

Mechanics, defined, 26.

* Medium, a, what it is, 251, A uniform,
231. A dense, 246, A rare; 246

Melody, what it is; 285,

Meniscus, what it is, 249,

DMercury, details of the planet, 331

Aeridian, the magnetie, 540,

Metals, the principal, 9. Specific gravity of
various, 144. Precious, how tested, 145,
Protection of, by voltaic electricity, 828,

Meteorology, defined, 401,

Metivs, supposed to have inyented the
telescope, 272.

Aficroscope, wonders revealed by the, 18,
270. What it is, 268. The single, 265,
The eompound, 269, Bolar, 270. Oxy-
hydrogen, 270.

Milky way, the, 400,

Afill, Barker's, 161.

Mill-stones, how made in France, 148,

DMirage, 248,

Airrors, concave, Roman floot fired with,
104 What they are, 237. Plane, 298,
Concave, 288. Conver, 233, Reflection
from plane, 240. Tmages formed by
plane, 241. Reflection from concave,
242 Reflection from convex, 244,

Mississippi, the, its discharge, 156.

Miztures, freezing, 211 ¢ .

Hobility, defined, 20.

Momenium, what it is, 20. Rule for find-
ing the, 80.

Jdlonsoons, 409.

dfontgoljier brothers, balloons invented
by the, 176.

JIoon, the, 839, Produces tides, 157, Size
of, 889. Motions of, 889. Phases of, 390:
New, 800, Gibbous, 890, Full, 890,
How it appears through the telescope,
891, Eclipses of, 896.

Moons, of Jupiter, 892. Of Saturn, 893,
Of Uranus, 898.

Morse, his telegraph, 858. His telegraphic
alphabet, 861,

MMotion, what it is, 2T, Absolute, 27. Rel-
ative, 27. Kinds of, 28. Uniform, 28.
Accelerated, 29. Retarded, 29. First
law of, 86. Second law of, 41. Simple,
41. Resultant, 41. Parallelogram of,
42. Third law of, 43. Reflected, 45;
law of, 46. Rotary, may keep a bedy
from falling, 76. Perpetual, 89, Cir-
cular, how eonverted into rectilincar,
124.  Alternate up-and-down, how pro-
duced, 124. Real and apparent, of the
planets, 330,

Motive Powers, 81,

Dultiptying Glass, the, 252,

Muschenbroeck, his electrio shock, 800,

N.

Nadir, the, 855,

“Natural Philosophy, defined, 9. Modes
of investigation in, 10. Branches of, 11.

Nebulee, 400.

Needles, magnetic, 836. Horizontal, 336,
Dipping, 336, 841. Astatic, 339. How
to magnetize, 847, Effects of electric
currents on magnetic, 849,

Neptune, when discovered, 875, First
called Le Verrier, 875,  Details of the
planet, 894.

Nerve, optic, 261, 262. Aconstic, 283

Newcomen, his stenm-engine, 222,

Newton, discovered the law of gravita-
tion, 47. Held the corpuscular theory
of light, 299,

Nimbua, the, described, 405.

Non-conductors, of heat, 199. Of elec-
tricity, 203.

Non-electrics, 293.

Non-luminous bodies, defined, 230.

Norih star, distance of the, 599,

0,

Observation, what it consists in, 10.
Occuitation, 880,

INDEX.

Oc¢ean, the surface of, spheriecal, 181
Pressure of, at great depths, 136.

Octaves, what they are, 284,

Oersted, discovered the phenomena of
electro-magnetism, 349.

0il, how extracted from seeds, 112,

Opagueé bodies, defined, 231.

Opera-glass, the, 273,

Opposition, 379,

Optics, defined, 229,

Organ, the, 234

Orifices, velocity of streams flowing
through, 158. Course of streams flow-
ing through, 154, Volume discharged
from, 154,

Owygen, promotes combustion, 195. Com-
bines with earbon to produce animal
heat, 196. #

P.

Paddles, of a wheel, 160,

Pallas, when discovered, 875.

Puallets, of an escapement, 127, 129.

Pardachute, the, 5.

Paradowes, 80, Hydrostatic Paradox, 137,

Paratlas, 895,

Parallelogramn, defined, 35. Of motion,42.

Pascal, constructed the first barometer,
171

Pencil, a, of light, 280. A diverging, 230.
A converging, 230.

Pendulwin, the, what it is, 65. Laws of
its vibration, 65, 66. Applieation to
clock-work, 67. Vibrates differently in
different latitudes, 67. Effect of heat
on its vibrations, 68, Compensation, 68,
Gridiron, 63, Ballistic, 64 Its use in
clock-work, 127.

LPenumbra, the, 235.

Percussion, a source of heat, 197. A
souree of light, 232.°

Perigee, 389,

Perihelion, of a planet, 374,

Perapective, the magic, 242,

DPerturbations, 894

Phantasmagoria, 212,

Philosophy, natural, 9. Meaning of the
term, 9.

Photographic process, the, 243,

Physics, another name for Natural Phi-
losophr, 9.

Pinions, defined, 122,

Dipes, flow of liquids in, 155.

Pisa, tower of, 75. Scena of an inferest-

ing experiment, 54.

Pistol, the electrical, 304,

Planets, the, 373. Becondary, 874, Pri-

mary, 374. Inferior, 374, Superior, 874.

Orbits of, 374 Table of, 375. Aspects

of, 378, Are they inhabited, 880,

Plating, 826.

Pnoumatics, defined, 165,

Points, the cardinal, 341, ©f the com-

pass, 842,

Polarity, magnetic, 338.

Polarization, of light, 252,

Poles, of o galvanio battery, 823. Of nat-
ural magnets, 334. Of artificial mag-
nets, 337.  Magnetie, of the earth, 544
Of the horizon, 885.

Pores, what they are, 18

Porosity, defined, 19. Of various sub-
stances, 10. :

Powers, the mechanieal, 94,

Press, book-binder’s, 115. Bramah's hy-
drostatie (or hydraulic), 138.

Pressure, of liquids, 185. Of the atmos-
phere, 169.

Prisms, refraction by, 248. Decompose
light, 253,

Projectile, a, what it is, 60. Forces by
which it is scted on, 61. Path of, 61
Random of, 62.

Propeller, the screw, 160. .

Properties, universal, 12.  Accessory, 12.

Plolemy, his system of the universe, 370.

Pulley, the, 106, The fixed, 106. The
movable, 107,  White’s; 108. Much of

its advantage lost by friction, 108,

Pump, the chain, 162. The lifting, 186.
The forcing, 187. The centrifugal, 180.
The stomach, 190.

Pupil, the, 261. Of beasts of prey, 262,

Pyraraids, the most stable of fizuires, T4
Egyptian, .

Pyromeler, the, 215.

Pyronomics, defined, 192.

Pythagoras, the first to use the ferm
philosophy, 9. Taunght the true theo-
Ty of the solar system, 370,

Q.

Pile, Volta’s, 818, The dry, 322

Quadrant, defined, 35.
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Quadrature, 379.

Quadrilateral, defined, 85,

Quarter, first, of the moon, 390, Third,
of the moon, 390,

R,

Face, n, what it is, 158,

Rack and pinion, 124,

Radiation, of heat, 204

Radius, defined, 84,

Radius Vector, the, 877,

Rain, 408,

LRainbow, the, 259, Primary and second-
ary, 260, Lunar, 260.

Ram, the hydraulic, 163,

Random, 62, At what angle it is great-
est, 63,

RBarify, 19. In opties, 246,

Rays. what they are, 280. Incident, 236.

Leaction, defined, 43. Equal to action, 43,
Examples of, 43. Often nuliifies ac-
tion, 43. ;

LReasoning, by induction, 10.- By analo-
&5, 10. :
Leawmur, his thermometrical scale) 214,

Recetvers, 177.-

Lzectangle, defined, 86,

RBejiection, angle of, 46, Equal fo angle
of incidence, 46. Of light, 2363 great
law of, 233

Refraction, 245. Atmospheric; 247, By
convex lenses, 250. By concave lenses,

« 251. Double, 252. Its effect on the
apparent position of the heavenly bod-
ios, 804,

Refractory substanees, defined, 210,

Refrigerators, what their sides are filled
with, 200.

Regutator, of a watch, 129,

Repulsion, between the particles of alri-
form bodies, 21. Between solids and
liquids, 147. Electrical, 290.

Resishince, what it is, 27. Appears in’

various forms, 84,

Rest, what it is, 27, Absolute, 27,  Rel-
ative, 27,

Restitution, force of, 24.

Lietina, the, 261,262, Images formed on,
264,

Rhodium, one of the hardest metals, 22,

Rivers, velocity of, how retarded, 156,

Rocking Horse, the, 76

Rocking Stornes, 79.

LRocks, how rent, 136.

Roemer; first used mercury in the ther-
mometer; 214. Discovered the veloci-
ty of light, 234

Rope-dancers, how they balance them-
selves, T8

Rosse, Earl of, his telescope, 273,

Rolation, electro-magnetie, 853,

Rubber, the, 289,

S,

Safes, what the sides arc filled with, 200.

Sap, how it ascends and descends in
plants, 151,

Saturn, details of the planet, 803,

Savery, his steam-engine, 221.

Seals, diatonie, 285.

Seape-wheel, the, of a watch, 127.

Serew, the, what it consists of, 114, Kinds
of, 114. Advantage gained by, 114,
Practical uses of, 116, Hunter's, 116,
The endless, 117.  Archimedes’, 162.

Seasons, the-change of, 386,

Sea~water, heavier than fresh water, 144,

Sec-sane, the electrical, 801,

Selendte, polarizes light, 254. :

Self-Tumninows bodies, defined, 230,

Shadows, 235,

Shock, the electric, 2393 anecdote con-
nected with, 800,

Shower, the mercury, 182,

Signal key the, 360,

Selurus eloctricus, the, 316.

Simoom, the, 402,

Siphon, the, 185,

Sirdus, its light compared with the sun’s,
232. Distance of, 899.

Stroeeo, the, 402,

Sting, the principle on which it acts, 88,

Smole, why it rises, 176.

Snow, protects vegetation, 202, How
formed, 408, Colored, 406. ;

Solids, defined, 7. Difference between
them and fluids, 8. &pecific gravity of,
142, Porosity of, proved with the air-
pump, 184, Expansion of, 207, Melt-
ed by heat, 210,

Solstices, the, 883

Sonorous bodies, defined, 275.

Sound, nature of, 274. Transmission of,
275, Velocity of, 277, Distance to

INDEX.

By

which it is transmitted, 278. Interfer- | Siratus, the, defined, 405.

ence of, 279. Reflection of, 279. A mu-
sical, how produced, 281; loudness of,
2815 pitch of; 281; quality of, 251,

8park, the electrie, 297. Color of, 806.
Length of, 807, - Ignition by, 207.

Speaking-trumpet, the, 279.

Specifie gravity, 189. Of liquids, 141.
Tables of, 14L, How to ascertain the
weight of a body from its, 145.

Spectacles, 263.

Spectrum, the solar, 255. Properties of
the, 257. Dark lines in the, 253,

Speculum, a, what it is, 287,

Sphere, defined, 86. Axis of, 36,71, Poles
of, 86, Equator of, 35,

Spheroid, oblate, 36, Prolate, 36,

Spirit-level, the, 125,

Spols, solar, 871,

Springs, used as o motive power, 82,

Springs, origin of, 133, Hot, accounted
for, 195.

Square, defined, 36.

Stability, of bodies, 72. Depends on the
position of the centre of gravity, 73.
How increased, 76. Of a sphere, how
increased, 79.

Stammering, 287.

Sturs, the, a source of light, 232. Magni-
tudes of, 898. Distance of, 399, Peri-
odical, 399. Binary, 899. Telescopic, 890.

Staves, of wheels, 123,

Stem, the most effective of motive pow-
ers, 83, Generation of, 216. Tempera-
ture of, 217. Properties of, 217. Con-
densation of, 218, Electricity from, 310,

Steam-engine, Iero's, 219. De Garay's,

* 220, Of De Caus, 220. Branca's, 220,
Marquis of Worcester’s, 220. Papin’s,
921. Bavery's, 221. Newcomen's, 222,
Watts', 222, Parts of the, 225, 224, The
low pressure, 226, The high pressure,
226, The locomotive, 226; history of;
227,

Steel, clasticity of, 24.

Steelyard, the, 97,

Stephenson, improved the locomotive,228,

Stethoscope, the, principle of, 278,

8t. Helena, tides at, 157,

Stitl, the, deseribed, 212,

Stilts, used by French shepherds, 78,

Stool, the insulating, 298,

Strength, of men and animals, used as a
motive power, 82. Of materials, 91. Of
rofls and beams, 91,

Atriking Force, 81. Difference between
it and momentum, 81. Rule for find-
ing the, 81, g

Strings, of musical instruments, 232.

Sucker, the, prineiple of, 170,

Sun, the, a souree of heat, 193. A source
of light, 232. Bize of, 871. Constitution
of, 372. Motions of, 872, Eclipses of, 305.

Sun-diel, the, 126,

Syringe, the fire, 197,

System, the Solar, 870. True theory of;
*taught by Pythagoras, 870 ; revived by
Copernicus; 870,

.

Tangent, defined, 84,

Teeth, connect wheels, 122,

Telegraph.electro-magnetic, 558, Morse’s,
838. House’s, 862. Bain's, 862. The
sub-marine, 862. The Atlantic, 863.
History of the, 863,

Telescope, the, 272, Refracting, 272. As-
tronomieal, 278: Terrestrial, 273. Re-
fleeting, 278. Herschel's, 278. Harl of
Rosse’s, 273.

Temperature, what it is, 192,

Tempering, how effected, 24,

Tenacity, defined, 22, Distinguished from
hardness, 22. Belongs fo the metals, 22,
Of different substances compared, 23.
Of liquids, 23,

Thermo-electricity, 832,

Thermometer, the, 213, Invention of,
214. The differential, 214,

Tlickness, defined, 12.

Thunder, 812.

Thunder house, the, 306,

Tides, what they are, 157. How pro-
duced, 157. Spring, 157. Neap, 15T.
Height of, 157,

Tools, defined, B3,

Top, why it does not fall when spin-
ning, 76,

Tornadoes, 403,

Torpedo, the, 816,

Torricelli, proved the pressure of the at-
mosphere, 171,

Tourmaline, polarizes light, 254,
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Train, of wheels, 120. Of wheels and | Wafer, composition of,9. Used as a mo-

Ppinions, 122,

Transit, of a planet, 880.

Transiucent bodies, defined, 231,

Transparent bodies, defined, 231.

Treadle, the, 125.

Trevithick, constructed the first practi-
cal locomotive, 227.

Triongle, defined, 85,

Tyipoli, formed of fossilized animaleules,
18,

Tropics, the, 333,

Trundie, a, what it is, 123,

Tubes, acoustic, 278,  Aurora, 802,

Turbine, the, 159.

Tympanwm, the, 283,

Typhoons, 403,

.

Uranus, when discovered, 875, Tts for-
mer names, 875, Details-of the plan-
ét, 893,

vl

Vecuum, what it is, 166. Torricellian,
172, Fountain, 181. Bell, 153,

Falve, the safety, 226,

Vaporization, 211.

Vapors, what they are, 163, Conducting
power of, 201, Expansion of, 210,

Variation, magnetic, 340, Lines ofno,840.

Feloeily, what it is, 2T. Rule for finding
the, 28. Of various moving objects, 28,

Venlriloguisn, 237.

Venus, details of the planet, 852,

Ferge, of a watch, 129,

Vesta, when discovered; 875.

Veta, the, 175.

Views, dissolving, 272,

Vision, 260. Defects of, 263.

Foice, the human, 285: when said o
change, 286. Of the inferior anim 218,287,

Volia, his theory respecting galvanism,
818. His pile, 818. Invented the cou-
ronne des tasses, 320,

Voltaic electricity, 316, Effects of, 824,
Decomposes, 825. Tuminous effects of;
328, Heating effects of, 329, Physio-
logical effects of, 330, Medically ap-
plied, 831,

W,

Watches, history of, 126, “Works of, 128,

How regulated, 123, Parts of, 129,

tive power, 82. Quantity of, on the
earth’s surface, 180. Findsitslevel, 131,
Conveyed in pipes, 182, How conveyed
by the ancient Romans, 182, Its weight
compared with air, 144, Wheels moved
by, 158. Machines for raising, 161, Ex-
pansion of, in freezing, 209. Decom-
posed by the galvanic battery, 525.

Water-clock, the, 126, 153,

Waler-organ, the, 234,

Water-spouts, 403,

Watts, his'steam-engine, 222,

Wawes, how produced, 156, Height of, 137.

Wedge, the, 112. Used for raising weights,
112, Familiar applications of, 113. Ad-
vantage gained by, 113,

Weighing, double, 97.

Weight, what it is, 50. Apove and below
the earth's surfuce, 50. Law of, 52. At
different parts of the carth’s surface, 53,

Weight-lifter, the, 182,

Weils, Artesian, 133,

Wheel and Awxle, the, 103. Simply a re-
volving lever, 103. Law of, 104 Dif-
ferent forms of, 104. i

Wheels, friction, 88. Enter largely into
machinery, 120. Modes of connecting,
120. Different forms of the circumfer-
ences of, 121. Toothed, 122, Varietiecs
of toothed, 122. Spur, 122. Cog, 123.
Mill, 123, Mortice, 128. Crown, 123.
Bevel, 123, How arranged in watches,
129.  Undershot, 158, Overshot, 158.
Broeast, 159,

Whiriwinds, 403.

Width, defined, 12,

Wind, used as a motive power, 62, How
produged, 401 Veloeity of, how meas-
ured, 401. Constant winds, 402, Trade
winds, 402. Periodical winds, 402. Va-
riable winds, 403.

Windlass, the, described, 103,

Wind-mills, 82,

Worcester, his steam-engine, 220,

Work, unit of, 81,

Wrapping connector, 121.

z,
Zenith, the, 855,
Zodiac, the, 380, Signs of, 886,

Works on Chemistry.

Class-book of Chemistry.
BY E. L. YOUMANS.
12mo. 340 pages. Price $1 00,

Every page of this book bears evidence of the anthor’s superior
ability of perfectly conforming his style to the capacity of youth,

* This is a merit rarely possessed by the authors of scienfific: School=

books; and will be appreciated by every discriminating teacher.
While Chemistry is almost universally regarded by students as a
dry and repulsive study (owing to the rigid and technical manner
in which it is presented), Mr. Youmans’ work will be found pre-
eminent in clearness and simplicity of diction, by which the subject
is madeat once interesting and attractive. Itisespecially commended
by the eminently practical manner in which each subject is presented.
Its illustrations are drawn largely from the phenomena of daily
experience, and the interest of the pupil is speedily awakened by
the consideration that Chemistry is not a matter belonging exclu-
sively to physicians and professors.

From Pror. War, H, BIGELOW.
The eminently practical character of the Class-book, treating ol the familiar ap-
lications of the science, is, in my opinion, its chief excellence, and gives it a value
ar superior to any other work now before the public.

From Davip Synw, A. M., formerly Principal of the Math. Dept. and Lecturer in
Nai. Philosoplry, Chemistry, and Physiology, in Columbia College.

Mz, Youmaxs: Dear 8ir,—I have carefully examined your Class-Book on Chem-
istry, and, in my opinion, it is better adapted for use in schools and academies than
any other work on the subject that has fallen under my observation. : -

1 hope that the success of your Class-Book will be proportionate o its merits,
and that your efforts to diffuse the knowledge of Chemistry will be duly appreciated

by the friends of education.

From Pror. J. MULLIGAN, Principal of Young Ladies' School, New York,

We have a larze. nmmber of school-books for the purpose of giving elementary
instruction in Chemistry—possessing various kinds and various degrees of merit;
but of all which I have éxamined, I should prefer the Class-Book of Chemistry, as the
most perspicuous in style and method, and as containing, the happiest selection of
what is most interesting, and most practically valuable in the yast field of chemical
science.

Fromthe N. ¥. Commercial Advertiser.

Tither for schools or for general reading, we know of no elementary work on
Chemistry which in every respect pleases us so much as this,

From the Seientific American.

Such a book, in the present state of chemical science, was demanded; but to pres
sent the subject in such a elear, comprehensive manner, in & work of the size before
us, is more than we expected. y _ it : ;

The author has happily succeeded in clothing his ideas in plain langnage—true
eloquence—so as to render the subject both interesting and easily comprehended,
The number of men who can write on science and writs clearly, is small ; but our
suthor is among that number,




