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point of suspension, so tinat il, inay bc at rost in any position; and ire
sec that to do so, wo mnusI suspend it by a support passing throughi ifs
contre of gravity. Let lis noiv suIppose ivo wishi lu coininiene tro-
tien to any body, so flnit ail ils paîrts shahl bc iînpelled in Élie sane
direction and witht) uiifiorin volocitica ; how are -o roe? Ta hilliard hall fur tit oxtuilî1de. If oîîe stide uft'e Uic hliti is Struek, that
side is inipelled to iioi c fiîster fhan hIe other; but il' tlic all is lut
exnctly iii the cntre, ils telidencey is to inovo straiglhî foriiord iii UIl
direction of tire iîaipelliîîg force. '1'lns wo sec tuaI, if an bjcii
struek, an that fhli ll o f the force acting upon it liassesobcxacltlyý
t'roill ils centre of gravity, the ivhole body is innîelled to inuve

triIIf'orward %with equai velocitics îieeîi'* ail its parts. If strîc
to tire righî of ils centre of gravit)-, elne siuîe is inlipcllcd to unove
quickcr Iian the Other nuid coîîse9îîeîîly tile body roUîtes round its
centre of gravity, as wohi als inores turwards, il' it is f'roc to dIo so. 'l'lie
centre of gravity of a body liast tlierefore two noticcablte properties-
a support passing titioit ,il t ill suspend fle body', so tinit it.s balance
is îîot disturbedly cliange of position, andi a force passiîg t brou ,li it
inipels tire whlîe body to inove equaily forward iii front of the
impelling force.

A body is iii a state of cquilibriuiî %%-leu tho aeî;oî of gravitation
docs not tend to aller its position; but tlîcre lire thrce distinct liilds
of equilibrinîn- st able, 'tiistalIe, anîd neudral. Stabîle eqnilibriuîîî
indicates a decideti preforence fora particular posio ofqiiLrw
This is the case wheîi a colle is allowved to stiid ouisb .If >o
lift the base np a hitîle on1 olle aide, it faits back tu ils îIrevioiîs posi-
tion ; andi in order t0 îîîakc it faîf over, yoîî inust lift vite side of flic
base so muchi that a perp)etîdîcuilar front flic couî&s centre of grai ity
shali foul beontire hac, aîîd iien it wdll l'ait over oit ils sidc. Au7)
body lin stable equilibriuin has ifs centre of gravily se far froîin the
cdge of ils hase, that if tlirown iglty or e% i ensdrb out of,
positionu, it tends to fal! b:îck to wliere it -,vas before. A cenre of'
gra vîy is lu ils nîormîal position ivicn it lias fallen as luw-ttîat is, as
acar th centre ofthle earth-as il catn. If clevateti ahove thîe loreat
point il can roacli, aîîd allowcd freedoîin for nmotion, il ii get back
to the lowestpoii'î by the aluortcat route.

Neutral equilib.iuin is %%-lieu a body canîzot alter flic position of ils
centre of graviIy hy nuy motion il, ear take. IL is flinis eqîially at rest,
or in equilibriunu, in ail ils posbible positions. A bill resting ont a
plane is in this condition because ils revoluf ion leaves ifs centtre of'
gravity at ail lintes Q.ýctcy ns high îbove Élie plane aîs il %%as bet'oîe.

To retura te our sentes : lot ltme pice af card ali-cadi' spokceil of
represent the heaîîî. If the mceile by whiiel il ib sîispiidud îa-3seî
exactly througli ils centre of gravlîf, it is iii uîcutruul ceîjuilibriîinîl, andt
the two arma balanice ecd ollier iii whieliei'er way thiey arc plîîcc:d.
]3ut if tire nectile is movcd s0 lis ta be a Ilttle above th$- centre ut
gravity, a sligliî motion of tlîe heamt elevating or depuressing cither
arm is resisteti by ils Nveiglit, hecaise any aiîch motion lifts fio centre
of' gravity above ils low'cst point, 10 whicli il, wiil imxiicdiately fanl
boack, and at wivticlî il. iill setîde afier a fewv oscil lationis. If tlcencedie
itsnaa inoveti, so that it is placicd oisideruubly hlow the centre of
gravity, the slightest force wvill tliruw tire beoom ont eitlier-ide, and it
'uil not oseillute, bnt reinain fixcd as soon as the centre af ýinviîy
lias reacheti ils loivest point. Z

This sort of 2xplanatioa is dry te rend, but nay readily be iade
interestiag 1) the performance of the e-xpciriunieuîîs describeti. in
making scales, twvo îliings have specially t0 hic coîîsidercd- firstly,
the elimination of friction, so fithathe lcast possible obstacle of tluit
kinti rnay hinder tlie free motion of the henni; anîd, çecondly, tlîe
arrangement of the point ot' auspeuision above tire centre of gravity,
s0 that the beam uiany bo in stable equilibriunî, t0 tlie extent of'P alray s
desiring to reluira t0 one auîd tIme saine pousition but witî thîis îeilcleil y
aufficicntly wveak as ho bo coniteracleti b3-a s(git force. ithe exact
distance between tlîe cemntre of gravity and hIe point of suspension
must ho determinti by the use 10iuihil flic scahes arc e 10bc put-ihe
grecat dclicacy andi freedom of motion hein,-, reqîiiircd for tic mîiosf
precious articles, and flic îîîost occurate weighiiig.

It seums a sutiden jumnp fronti a pair of scales. te a percussion cap,
but yct the transition is easy. A good pair of' scales are jusî wvithim
thc conditions of stable equilibrin, aîîd a percussion cap contaimis a
subslance--fulnînale (J unrcury- wliich i jusî outside those colidi.
tions. Chemnical forces - ze capabsle of balancingecih othier as me.
ehanical fores do. Til balanîce mnay be tpset with dlicyiulty, anid
thon the body belongs ta thc class of stable compunds, suel as ait
ordinary earths and stoxueii; or il unay bo uipseltable iit fatcif ily, anti
then the body beloîga te tlie class of unstable coinpounis, of whiich
fîmîminate of mercury is one, anid whîich w'e f?îîid is decoim1îo:sed 1) a
imart blow. Soine bodies of Ibîis latter kinti, aîch as chioride of
nitrog'en, explode violcatly on mere contact îvith mnost oller sub.
stances.

A body unay ho in timo saa of rost calcd cquilibrium, anti yet bu

fuir front actmal andi absoluto repose. Tins a ticale boum, cqunlly
lîcatot hroughout ifs loigth, is iii active internatillotion ; but au hou
amrîis are lengthencdl at file sainîe Lime, nnd i ire B1 attme proportionm,
tlie eqîiilibniuin ot' gravity is not tiisturbed. Astrononiy, fîirnishos
retiliriahlc inistances of' groupas of' bidauccd motionis produciug ie
equiiiirinîn ot' sys4tetis, cvcry part of wirlà iuovos iii liarniony ivitht
Uicl rest. Astroîîoîîyailso brîngs bofore lis f le coniceptlion 0f coin-
pcîuaîcd disturbonces, om- aberrations, an arrangement whlich pernils
t'eraim teparmurcs mci the miain îlan, lin sucb a rmixner as 10 cousist
%iit tire stimbiliîy of tii, wliolo. If %re diescenîd frontî great tlîins il0t
.3i1U111, andt pass f'roi Nahîîre's grand c1oukwvork il the starry orts 10
nliali's litIle clockîvork %vith lus chronomneters, wvo finit aao-ies ini
tlie mode of operatiou ; and thut fori of peîidîluni, liti ucl fire
expluiision anîd eoiiscquctii lcngthcuiiig ni the jieîduluin-rod is coua-
teracteti l>y file ex pansionî nc? risc of niercury iii the glass vessel
N,Çli(:h coîishitutes thîe 1îentdîluîn*rod2 illustraltes te soute cxtemt the
inîiiually cuîiiiiClsatiug, irregltarities by i'hich the truc relation
betwveeii auîîs anti pianota is ininitaincil.
-IL is by esî:îblishiiig the kiiid of equilibrinîn we have descnibed that

bodiies arc prcserve l is ioholes, notivithstaiîting te motion of îlieir
parts or flic change 0f'thîcîr constituent -.%oents. The inorgaîîic wîorld

lis lis coîîîîîîuai inistances of he f'urst of' these actionsa andti Ui
orgalîlie -ivoriti oft'ire second. Inaflic latter Ibere is aiti approxiniale
eijuiIibri1tii.i of u'aste andt qnpply. 'l'lic hîvo processes are scîdomn eq 'Uai.Wj lie ti su pl 'piyhrctoniiiiafea iii a l cath itidividual, growM is
olbtaiied; aîî %V len tlic iaste pýrcdoniiîiLats dissolutioiî ensiles.

'fle social world lias its cquilimriuuîas, stable and umstable, like the
phiysical anid flic clîeuîical ivoritis. lit societies la whlich righlts aro
resliecîcîl anti duties perioriect, flic stable equilibriiim is attaineti;
aînd if tiistuirbaiice ouîsuesq, ,it] flic fabrie shuakos uuidorlio3lilc assaults,
'IL îîay still regaini ils conidition cf individual octivity anti collective
repose; wibe iii olhier societies iii îhii injustice is th predonuauiî
force, the resultiîig equilibriuir. of deapotistn is titstable, aîîd %vlieu a
shuock coines the

Il Castles topple on their n'ardcrs' hucats."

IL lias bect %voit saiti thuat Ilharnuoîîioîs muotion is di'ii' repose.",
Absuluti rost, %iîthi ls negations, so applig1 heurîen înd
constitutesîlie lîîglesî feicity oft't u idhlist; but la a healmhy limo
hein-, a luigher k-inti of rest is aehîieî'ed iii the counpenialing move-
Mnetifs andi hiariiioîious wvorkîng of dlivera faculties. Tite muscular
system rehieves flic iuervoua, fil ziervous excites thue mauscular; the
aa1ectiuna nut oîuly stiîuuulatc tic initellect, huit tiey relieve ils labours'
anti by a grateful alteriuation of difl'crent maodes uof action, hife'*s voricd
futictiouîs are perforînet iii due seasoti, so that te exiat is te enjoy.'-
Intllectueol Observer.

Wolidertmti Properties of' Figures.
Tlîomih fi-ures constitute a u,îivcrsal languagc anuong tîme civilizcd

niations 0of l~e carîli, aninaiîtai sueh oui exalteti claractor for
hîouesty and~ trulli tiat it lias îiasaedl mbt a proverh thatil" figures crai
îlot lie , yét îhy are treaztei as the momre slaves of catcnlation,
înithîolîî l' rci or tîmat respect aîîd consideration t0 whii their
peemliarqualiticJa ouitille tiiein. To roete theni front tlle degratiation
of' beiiig looketi m1)Io as mocre couîveîuienccs, let ils sec if thcy are not
possesseti of certaiin utrisic properlies which shaih excite our wouder
nd admnirationi.

Few p)eople have a clear conîception or even Il a million of dollars."
Mr- Luii'woith, îho receîuîly dliedi at Cinîcinnati, w'.as sait 1 be ivorth,
f'ifîeen uiilliolis' ni dollars. loir îîî:îîy tiys iî'ouhd it take lu count
thuat amuumu, aI ficu rate of fift7 dollars a Mjinute, wvorking- stcadily ton
heours ecdi day? Whuite sornie are guessiui" four or live tinys, auother
a ii'ek ai, oîîcr two %veeks or a mon1th, ile operalioîî may bo madie
ieutally. Fificen millionus divideti by fity gives threce liuidreti tbousand
nhuiltes; divîdeti by aixty gives fuve thouad hours; divideti by ton
t>ve t ve IlIndtreti daYs! -A! mu nsiî'er wiî'lhi is sure te sîrike y-our
gvesscr-s ivithi aui.cîenciuî; a, rinarboable instance of flic diféece
betw-en guessiiig anti thinking.

Tite powers oi the bunan ndetrstauding arc limifeti. The iuîcrease
Of fiôu'm' bias nio linits. Our hknoîî'ledgc ai ninbers, thuerciore, must
uiessorilY ho liîîîitcti. But, huke evorv other subjeet, the more we
stîîdY n'itd tink about it, Ilue more wve sali know. A tiistiliguishcd
puhilosophmer, t ho i flou ic heîorlti is iîudebted for seine ai time 1 randcat
tlit hu of science, bas soith lat, %villioîit auuy exlraordinary Ca owinent
Of' mid, bY thinuking long ni deeply, on lhis subject, point atifer
pîoinît grfduall' ufle ilsei t0 luis muental vision., uatil lie was able
10 canuîrelîondlth îi"huty laî's îhicli couitrol thie universe.

'Tli chîild whuo lias lerncdtt oat as fai' oas thrce, bas an idea of
thtiuuabcr; but tic atumber thirteon is qtiuieobcyomîd hie comprobert.


