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IÇNOWLEDGE BY THE FIRESIDE.
(From the Mtain Fermer.)
No. 4.-caystalIogr aphy.

Among the curious things chat meet our eyes
every day, is the fact that mani substances in na-
ture assume a regular form. Tlh us, if you look at
a mass of course sait, you wili flnd the pieces in
blocke or cubes. Thus, commion saitcrystalizes la
the feri of a cube, white saltpetre crystalizes in
the forai of a six sided prismn. If jeu sbouid take
a crystal of common sait as large as the end of yeur
thuaih, and break it into a hundred pieces, each
one cf the fragmente wouid have the saine shape-
that of a cube, showing that the internai structure
of the crystal was regular throughout. Thus, we
may now give you adefluition of acrystail. A crys-
tai is a subs-tauce having an internai reguiar struc-
ture, zo 'which is sometimes sui)cr-a:dded a regular
external forai. It la the tendency of the particles
of ail bodies, wben left free te move aaieng theai-
selves, to assumne a regular fo,'m. This tendency is
flot confined te minerai substances, for wo ose the
saine symmetry of form in plants and animals.

In plants and animais wbose 'substances are
under the .,ontrol of the vital principle, thojir out-
lines are generaily curved or ronnded ln f4rmn, white
inanimate maner aseumes plane surfaces and an
angular form. This is the case with ail minerai
substances. Animai matter is an unstabie comn-
pound, formed by assimilating inaterials witbin
itsef, and seon decaying when its elements are
8eparated. A oristal, on the other haud, when
once forîned, la neyer destroycd, unless acted upon
by externai influences. Orystals that *were made
many thousand years ago, stili reain thc same
where shut up among rocks. The mioment a crys-
tai begins te fori, ne matter bow sinai) it may be,
it is a perfect crystal. A crystal cf' common sait
no0 larger chan thc head cf a pin, is a pertect cube.
but if Ieft in a solution cf sait iu water, partîcies
cf sait wiii be added te thc different*sides cf the
cube until it may be an inch in diameter. This is
the way then that a crystal increases in site, by
additions te sides. Thus, animai anid vegetabie
growth is internai, wbîle that cf the crystai is ex-
terual.

The -saine substance usuaily crystallizes in the
samie forai, se chat we generaily determine the
substance by its crystailine structure. Thus, cm-
mon Sait crystallizes in the forai cfa cube. So does
iron pyrites, or fool's goid. Saitpctrc ou the other
haud, Crystaiiizcs in theferai ef a long, slender
crystai, having six sides. Comnion quartz cry8tal-
lizes in six midéd prisais, términatad by a bix sided
pyraaiid. Epsomi sais crystailizes lu four sided
prisais, white aluai crystailizes in the forint of an
octahedron, like the diamond, wilîi aiso crystai-
lizes in this forai ; hence ainai crystais were forai
erily calied alum diamonds te distinguish theri froin
the reai geni. A knowlcdge ofthese different forais
enabie us, frequently, te distinguieh sueh salts as
are barailess frein chose which are poisonous. Ep-
soin salts resembie oxaiic acid, thc .latter a fatal
poison, but it rnay bs distiuguisbed freai it by its
different forai cf crystailization. ht ia by the forai
ef the crystal that the'chiemist readiiy distinguishes
between the differont kinds cf saits and mi nerais
that consta.ntiy preserit tb.emseives te hiai:.

No chemint bas yet been able to tell us with cer-
tainty what is the shape cf the atome cf bodies,
but it bas been inferred frcai the shape in which
crystais are formed, that they are campo8ed cf three,
different forais, the spkeriecd atoe which serve toý
make a cube and other similar fora, the .vp7croidal,
fer the square prisais, and the ellipsoidal for other
forais. The different geoaietrical forais cf crystals
are very great. Tho8e oIf carbonate of' lime alone
nuaiber more than six hundred secondary ferais.

In erder te make a regular cryýstai, it ia necessary
that the substance be ln a iiquid or gaseous con-
dition, so that the particles eau move freeiy aaiong
theiselves. Semetiaica we may make crystais by
meltîng a substance and theu cooiiug it. Yotu can.
perform s pretty experiaient with suiphur. Fill P
teacup with suiphur or roll briastone, and meit it
and set it away.to cool tilt a crust is foraied over
the surface. When you break througb tbe crust;
and pour eut the portion net yet coolêd, there wiii'
sheet out on the inside of the ca'vity, beautifut crys-
tais of suiphur. Gqntly beat the cup agaili e as
te detacb the 'whoie mass freai it, and carefuiiy
break it in two parts, and yen have a beautiful
epecimeà of crystalized Puiphur in long, siender-
prisais. But we wili wait tilt anotiier week before-
we tell yen ail we have te say about crystais..

*No. 5.-Crystallography Coàètinued-

Aaiong the meat famular crystailine substances
18 cern mon sait. We have aiready shown chat its.
forai is Ltt cf a cube, but thers is a peculiar shape
which it semetimes tultes, known as the hopper-
s!iaped crystal. When yen evaporate sait water
v'ery elowiy itnd in a quiet position, regular cubes
wiii be formed,' but if jeu evaporate it'rapidiy or-
agitate it, the sait wiii be in the forai cf irregular
crystailine grains ; sait obtained: by rapicl evaper-
ation in houlera appears in this wa.y. When the,
iiquid is quiet and evaporating siowiy, littie cubes-
wii forai on the surface cf the water and unite te-
gether formning one ervtatai, whicb graduaiiy sinks
and eniarges as it descends tilt it formes the hopper-
shapcd crystai. Yon can pick theai out cf almost
anv ocears3e sait bin.

Sometiaies -vou may make crystals by juat
changiug a sclid or liquid te a gaseous state, an&
then allowing it tu cool. Take two or three grains
cf iodine, put tiièm into a glass vcsse,-a Florence.
flask is the best,-and appiy the gentle heat cf a,
laaip, when a beautifut violet vapol' 'wili ariise.
and fill the vessel, which on cooing wili be proci-
pitated on the aides, of the vessel in saal, dnrk col-
ored crystals. Solid caaiphor will evaporate lin a
glass jar and«then crystallize on its sides. Suiphur'
and arsenic wiii crystaliiie on -the aides cf a vessel
in the s:ime way. It ia said that on a certain ce-
engion at an eruption of a volcano, the lava ru-n
through a church, when the suiphurous vapor arese-
and orystallized upon the ceiling of the church.

The vapor cf water or frein the breath wbich.
lodges on a ccld wîndow assumes a crystalline foim.
Flewever fautasticaily they may appear, tbey are ail
governed by' the saine iaw, and arrauged against
each other at the saine angle. In this way suow
crystailizes in a great variety cf forais. When the-
enew fall very quietiy yon may coileot theai on s.
smooth surface ansd examine- themn wl±h the nakedi


