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themîselves. The chemist examines the circimstances uinder which property which cheamista have found abaoutely unchangeable is the

such changes occur, and attempts to discover the lawS upon which woight. ln Cver 3 instance the weight of the compound is the same
they are based. Experinent is the fountain-lhead of all our chemii- as'that of id its iaterials weighed togotier. Thus we see the fiAst.

cal knowledge, and overy studcnt of thu science should atrive to ae. rate imîportance of the Chemical Balance, the best of which are now

quire ain accurate acquaintance with the experiniental iothod of constructed so as to turn with less than one nillionth part of the-

investigatioi and a clear idea of the imlethod of induction founded substance weighed. By combining the imethods of reversal and

upon it. Practical Climistry Oxpinsin the v'arious experinental substitution, with thu niethod of vibration or oscillation, by which

Inethods and appliances used, and Tieoretical Cheiiistry discusses the excursions of thU nioving bean are accurately observed, the
the trutis which nay be deduced fromt the results. We have to learn chemist can deterine the true weight of a body with a very close

how to conduct our ex ueriments successfully, anid secoidly, we have approximation to accurçy. Light and electricity are often evolved

to learn to study the experimuents Bo carefully thalt we Inay observe as the result of chemical union or disunion. 1. catis also cnmmonly
everything about thim, and find out all that cau be known by cor- evolved or absorbed, that is the body grows hottor or colder than ite

rect reasoiing froin what they tench us. constituents4 were previously to their combination.

5. It is the distinctive character of the cliemical force to produce 7. The cheioncal force acte only at inperceptibly small distansce

a perimianent change in thU proporties of bodies, while their weight and between minute particles of different kinds of inatter. This

continues exactly the saine. Weight is the only property in which distinguishes it fron the physical forces, which act through consider-

ti compouni lis identical with its constituents. It is the peculitr and able spaces, as gravitation, between masses of matter, and matter

characteristie mark of chemical combination that substances aicquire either of the sane kind or of different kinds, as cohesion and' capil-

new properties on combining with one another, thoir weight remain- lary attraction. It plainly follows that chemical action will be pro-

ing unchanged. Thus ve may by heat couvert ice into water, and noted by al circumstances and conditions that tend to bring the

water into stean. But as soon as the heat is reiovud, the stcani constituenta together in a very fine state of subdivision, to shako

relapses into water, and the water is frozen into ice. The changes the inolecules and atonis apart, to bring mnolecule to nolecule, or

are only temporary. There is no alteration of chenical properties. atout to atom. Hence pulverisation, solution, fusion, vaporisation,

Each minute particle of ice, water, or steami lias retained all the percussion, high temnperatu*, and a powerful current of electricity,

saime esontial properties, lias contained the sane substance,,eacl are means conunonly emîployed to bring about a deuired chemical

niolecule made up of the same three atonis, namnely-two atons of combmnation or decomposition.

hydrogen firmly bound by the chenical force ta one aton of oxygen. 8- Chemtical union takes place witlh the greatest case and energy

The lieat lias varied the physical forni of the water without altering between those bodies which have the leut'chemical resemblance,

its chemical qualities. It las nerely driven the molecules farther which posses the niost widely different propeitiee, as sulpher and

apart, in opposition to coliesion; the molecules thenselves have inercury, nitric acid and copper. It alwaya takes place between

been entirely unchanged. But when the chemical force comtes into fixed, definite, unchangeable proportions by weight of the elenents-

play, as when file iron filings are heated along witl finely powdered This serves to distinguish a chenical compound froin a Mechaiu«tl

sulphur, a change of unique character ensues. Tiero is a comnplete Mixture, in which any ingredients nay be chosen, and their pro-

change of chemical properties and atonic constitution. The former portions varied withi all conceivable liits. The mixture will ac-

properties of the constituents disappear, and with the advent of the quire Io new chenical properties but will partako of all the its con-

new conpound, new properties nake their appearance. The netallic stituents, for example its specific gravity or comparative weight, and

lustre, magnetisn, malleability, etc., of the iron vauili, along with its color will lie interuediate between those of the ingredients.

the pale yellowcolor, the crystalline appearance,glassynspect, etc., of Fine sand iixed with pulverised sugar is bath gritty and sweet.

the sulphur. The dark, porous mass foried by their union, Brass, type-metal, solder, german-silver, bell-metal, fusible-metal,

resemubles neither iron nor sulphur, and uias n set of properties dis- bronze, gun-metat, pcwert, and Our coinion coins are mechaical

tinctly its own, not borrowed fron either of its constituents. Notice mixtures. They arc alloys or nixtures of siruilar i etais, not untied

carefully, however, that its weight is the sun of those of the iron in any fixed, definite and invariable proportions by weight. Gun-
and the suiphur, ale tlrt thougli wu grilla it into the finest powdpowder is a mixture of nitre, sulpher and charcoal. It is character-

cannthe up hur, alsothatthoughwegrind into the i n str powder' istic of mechanical iixtutes that their ingredients can be separated
we cannot by mechamcal men recover fite iron and sulphur agai by auci simple means as solution, filtration, diffusion, and crystal-
m the separate state. Simîilarly, if wite mercury and yellow saul- lisation. Thus take a little gunpower and place it in warma water ;
phur be heatedi together, they combie and produce brighît spcarlet the water will dissolve out all tho nitre. Filter the liquid and
vermxillioui totally differenit fromi eithier mi properties and appearahnce, eaoae;tentewl edpstda h otmo h vpr
but precisely the sanie in weight. No way is yet kniowii of predict- evaprate ; ich nitre will b lcpoeitrd at the bottofil f the evadr-
ing wliat tiiese :cw plropertica millbe. WVe an onily aerùxin thenii ating dish.. New take the black portier loft -in the filtor paper andi
mg what inthsef :epopriesw Weo caount onl ascetam hem put it in soie carbont disulphide, a volatile liquid which will dissolve
by ocr method cf experiment. No nuit of abstract reasonoug all the sulpher. Again filter and the charcal alone will now be de-
before the actual trial could infor uls that tw o tensely poisoncu posited on the paper, and in a few minutes the carbon disulphide wil
substances luke chlorne andi sodiu would produce common sait, no vaporise (N. B- The vapor is poisonous) and leave the sulpher on
only harmless but actually necessary to lifo; thîat the air we are the dish. Again, take two or three grains of gunpowder and reduce
breathig wculd contambx the elemuents of a deadly poison, na fely' to a fine flour. Place a little of this inder the iicroScope, and the
uîitric acidn; that sugar m oult bu found to be entirely composed cf separato particles of carbon, nitre, and sulpher will be seen lying
charcoal anti the elemnts o water; or that three harnmless clements side by side, and not.chemically combined. The explosion of gun-
like carbon, ?ydrogen, and nitrogen would combime te forn prumsie powder is the result of rapid chemical union. When iron filings
acid (HON, ].ydrie cyanide), one of the unost frnidable poisons and sulpher are ground togother to a find powder, the mixture as-
k-nown. su-nes a greenish tings, and the elements are no longer separately

6. The chemnical force frequently alters the physical properties, as tibl to the naked eye. But a:lent showe the dra eti s united ;
a .etsire th-ough the mixture will draw out the -iron ; car-color, taste, snell, tenperature, or volume. It often changes the Ibo M uîphide wil dlve.the sulpher aid let the iren fall to the

physical forma. Two gases .nay produce a liquid or a solid, two bottom.
soliis a liquid or a gas, two liquida a gas or a solid, etc. The on'ly j (2Vbe cotinUed.9)


