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in Japan would cause hore. How far away must the s.n be ! yot apparatus and experinents, is worthless. It must nover be for-
it takes liglt but lttlu more tihiai ught minutes to traverse that gotten that cheinstry is peculiarly an uxperiiental science, and
tremnendous distance. What mnust be thre spoed of lglt 1 It c:an whilo tho vailue of the facts obtained is great, yet its chief value
travel farther one aimtnute tihat the bail as it rushsit froin the duponds on the facilhties which it affords for cultivating the powers
cannon's mnoutih cou1ld go in a year and a half ; yet it takes lhght of observation, and fur te tching the mîethods of experimental in.
three years and a half to comuo fron thr nearest of thoso stars, duction. It is uot expectud of the to.cher to ni iko chemists, but
while there are othors ye cat sou whose lght, arrivng only now, to teacli his pupils to uniderstand, qr at least to appreciate the me.
left themt mure tint a thousand years ago. tliods and inductive logic of pliysical science. hlic elenentary

But strangor tihan ail titis aro the tales liglit tells. Yeu know facts of ,cheuistry cat bu efliciently tauglit only by leading the
that the telopliono convoys to you net morly the words out aise pupil to observe for himself the phonomueati ini which they appear,
thre tones of a speaker's voice, so, light, though only. a rush of and any attetmpt to leari thos by rote frot a text-book vili not
waves, each so short that a thousand of the longest of them one only fail in its immudiato object, but miss the chief end of oduca-
after another would nlot measuretho hicktess of nasingIe sheet of the tion. The apparatus requirod need net cost much. But the cost
paper I hold ia nimy h and, that light roveais to us wh:t tihe stars are would be tmucl in another way. To toach chemistry ina tiis way
made of, and what state they are in. It tells us that the stars a would pot donand a very extonsive knowledge of the subject oni
seo with the naked eye, and a thousand times as many ti it the the pairt of tie toacher, but it demands tite power of soueg for
telescope discovers to us, ail belong to one system ina which our sun huimsulf, and of making Lite pupils suo for themtîsilves. We have,
is a small star, :nd there are other systems as far renoved fron however, every confidence on ite part of teicliers, that those diffi;
cach other as systetms, as the stars are fron each other as stars. culties wili bo overcotme. Tho importance of the subject both frot
Soie of these systemus, when, perhaps ton th.usand years ago, the a practical and from anr educational point of view will gradually
light which is onîly tow arriving witht its story left them, wore mero lead to the means of its attainmîents.
whirling rmigi of gas ; otihers wero condonsed like our ownî systei Exp. 1. Taku a pioce of fite platinun %vire about 5 incites long
ito îeparato suns, cadi sihrouded tike our own sut itn heavy clouds and weigit it carofully. Hold ini thre flane of the spirit-lanp and
of metalhe vapors ; and still other systemts had sunk to slow-swinig- observe that it glosv as lon.. as held there. Rstnove it, and it re.
ing clustois of faut cooling solid stars. sumes its original statu. Weigi it and the weight is the saine as

But the story of liglt ends net hore. Within our own system it before heating. The change from cold to re I-hot, and fron red-hot
tells of at least oe cold. dark, dead world, the companion of tie to cold again ta ouly a temuporary change. The meta is unehatged
star Algol, and it lias told us of stars tlat havu burst forth in ter. in fori and substance.
rible conflagration, suil that were the like tu happen to our own Exp. 2. Take a piece of iitgntesiutn ribbon about 5 inches long
sun, this solid earth woild, almnost ina the twinkling of an oye, ru- and carefully weigh il. Observe that it resenbles the platinum in
turn to the vapor frot which it came. imany respects such as lustre, tenacity, &a. Hold it ini the flame of

Light tells us also of strintgo worlds wirer there are two suns, the spirit.lamp t·ll it beginîs to glow. Renovo it, holding it atan
one blood.red, tlie other deepest einerald. Strange indued ntst angle of 45°, and over a piece of blackened paper to receive tho
bu the changes beleld by the dweller ot a planet of sucli a sy.itum, p-roduct of the combustion. Observe that it cmits much light,
as at swmlgs slowly to and fro, hias wvorld nowv glowving a tiery red gives out white fautes, and leaves a white substance hohinid which
anion all pae green, and then fl.mng yellow, under the scorchmg is utterly unlike the mutal which produced it. Now carefully
glare of two sut.s. weigh the white substanco, and it will be found that it dous net

.But not of tihe stars alone are N.iture's marvellous stories. Site weigh the saine as Lite original magnesium. In titis caise the imotal
will tell of wonderftul things on the carth ; of the whirling daneo of has uidergonu a permanent change.
atonis i every Ieapmng flaio ; of thre clash of thre grapphng molo- Physical and Chemical Changes. The tompurary change in
cules as they huuild and unîbuild t socrot the forms of ail visible tie platinum wire is not accomipanied by any change in composi-
things ; of tie fa-y chams that are woven by the power thatsculp- tion, and is called a phyieal change, and leat, the force that pro-
tures crystals ; of the marvels of tie magnet that ti lias tauglt duced it is called a physical force, thre permanent change ina the
te speak ; of the stroke of the iurtlng tliunderb ' of the crash magnesian iro which is acco'npanieu by an entire change in its
of the down-rushing avalanche ; of the awful firos of Lite volcano composition is called a cheincal change, and the force which pro-
of the mighty thraes of thre carthquake. duced it is called a chenic.d force. The science of chemistry is

She will t2lil how thre solid rocks unfold the tale of ancient life, alnost entirely occupied with the nature and effects of titis force.
and how that samne life under differonr, formis still throbsand pulses Its operations are spoken of as chemnical action,
overywIere, from thre otornal shnoirs on the lighiest iountamî peaks Chemical Action Produced by Various Agents. In te
and it the wastes of farthtest Greenland ; fron tie boittg spriucs preceding experament cheincal action was brought about by ieat.
of Newv Z.-aland and thre alkahine lakes of L i Plata, tu thre deepest It is also produced by other phiysicatl forces such as Lit and Elec.
depths of ocean, wrera dwell, amid darkness and eternal silence, tricity, of which examples will occur further ona. But it is more
those strango fisli who never rise to withins a milo of the surface, usually brought abont by celinical force, that peculiar force already
and tu whomn daylight imeans death. spokon of, called also Citiical Atlinity, Chomical Attraction, and

Sho will tell liow overy stagnant pool and avery slimy pu-dle is Chemism. We shall usually speak of it as chemaical aflinity.
peopled by countiess imyriads of living creatures to whoi, a water- Characteristies of Chemical Affinity.
drop is a vast dominion, and a day a lifelong age. Exp. 3. Take two tumblers and lold them mouth downwards

Site will tell howv at the bo,.toin of the ocean, utnoved by the for a fow seconds over a spirit-lamnp until they bacoine utghtly
fiercest blasts of the Letipest, unswayed by Lite rusît of the imiight- warmu. Into one put a foev drops of ammonia, into Lite othei a fo-
iest tidal -ave, lies the oozy imtother of all Iving things, slow puis- drops ef hydrochloric acid and shako wcll. Now bring the tum.
ing to and fro w4oarta's pîocossion, eaci mighty throb lasting biers together mouth te mouth. Observe, that whereas tie con-
.20,000 years! tents of both were colorless gases, both are now filléd with white

fumes, whici setties on the sides of the.tuniblers in the forn of a
ELEMENTARY CBEMISTRY. white powder. (1). H.nce tader the intfltence of Chen'icrd Aginity

colorless gases nay umte toform a solid.
Exp. 4. Fill a test-tube, te the ieight of about two inches, with

It is much te ho regrotted that Elementary Chonistry is net water, and add as much calciumti cllorido as Lite water will dissolve.
more extensively tauglt ina our Public Schools. Thore is île sub. The solution in tie test-tube is no'w said to bosat urated. 'Take the
ject on the programme mnoro useful, and certaintly noue half so samte quantity of dilutu sulphuric acid (1 of acid te 4 of water),
mnteresting. The time required need not bo more thait ana hour a and add it ail at once te tie solution of calcium cltoride. Shako
week, say Lite last heur oit Friday afternoon. Nor mutst it be sup. gently, and a white solid is formed. (2). Hence iuder the iiiluence
posed that von that heur nould be lest to other studies, for ite of Chenical Affinity liquids oftenl become solids.
change of thougit would act much liku the rotation of crops in Exp. 5. Rub together it a mortar a simali quantity of aluni and
agriculture. The introduction of exp.t:nuital chinistry would acetate of Icad. The mixture becoines liquid. (3). Hence under
brighteni up the school, and would intpirt greater intelligence for the infuenrce of Chemical Affiaity solids mnay become liquids.
the acquisition of other kinds of knowledge. WNith regard tu tie Exp. 6. Tako a thin slice of phosphorus, taking care to cut it
method of teaching it, perhîaps ive cannot do botter that give a unîder water. Dry well vith blotting paper and do not handle after
brie! series of lessonts. Example is botter than precept. W nay drying. Place it on a plato and sprimkle a littie iodino upon it.
say, however, that a recitation of mere facts, or descriptions of Cover with a wide-mouthed bottle. The two substances will coin-


