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cf aatronamical obser-vation vas otherîriso sufficiently adlvancedl, te i-e-
cogiaise tise filet Unsit aitl the hse:aveily bedies mire iii coukic sections, of
which discovea-y lYewtoaî's4 laî of uiiiveail gravitation, iith ail its ima-
portant couiseqîsencea, %vais the îiiîsediute otfs1 îritig.

Thene tire hiuiîîredla of Aiuiiilar filet-; to lie met ritb in tbc lîistory af
science. let pieuple btill C.îlîtissuO e tiatîgli :1t the aaîapart-lîtty tritliiag

sutd asehess i-ese-arches of îîle sîhe- ' AcsSwvift, iii tue voyage tus
Lapiata. satunizeal tlle çc.iiiiiortniei of Newtonî, Peter l'iuilair quîuzeîl
those of Wn(tt. ltî.ol.7 lîeiîtlîuii exlaeriîîaeits, iii whieli the lut-usure
of the cartlî îiigiiiaîeal, rere ri.lieîilel îiitier the isaile lit ;wiuîg.swigs,
andi -lvitairateîa'î the elaatit-itý of ait-, oîue cif be -tlets torsîrds
thse;àt clisigiaie, arere the obljecta <if coilteiitîious ,neers. Tite aitean
clgilie Illîf te iniglty powrer of the iiiieentli century, irias, ili bts

finat gerns, litîle liutter ibian a, sceeutifie tîîy. Wlî:t, iiieed, coutti
appeair mlore tiete2s thian exîîeriîîîeîts voissi-tiîig of rul'ibuîîg tiecce of
anaber, or saaiîig ivala, or glas, anil u-iiiarrhiiig tihe ssilriier iii whticls
tliey attraict little sti-.îrs, or bits of paperý Yet iii tliese the scienmce
o? electrieity teck itâ risc. Even riien Franklinu hllt ta smoleeectteit
ativaneîl thie sîi'ly labis pr.actical couistrylîen timouglît il but icanatri
trifiing, andl abhked, I Wlia:t is tise ause of it ?" Fanklin atiswaeredi,
"What is tue use of a uîea-born lialuy? leîacbîk i ieeeti
telegrapli cxteitig bts rires ail ovcr the globe, andit the couitiess amp-
pilcatious ofclectricity ta :îliiost evcry biith (If science and aîrt, arc
may ircil ecelaiîu tisat tuait bably liasi leais iiasu :a century, expanmed.
into a fullgrorî atnîi, riiesec aise tio onae womti (lare te quiestion.

The whole iîistiarv of science abontiî lsi instances ofgi-eat 'liscurreries
fonuideci aspon1 tlîe tîip1le-' oiserv:îtiuîis, nuit iniglîty effectaî rcsmlîtilîg
frouits uuiiliîortailt lînîsîertics of lulatter. Fraanklins tînt the truc ahuirit
of ail indîuctive îîlsaîîr lie rvas aira3rl iiiiiitiritig iuîba sorîactiiiiîg
or otiser. lia -a vsyaîgc aucrSb thse Atlanstic bic iras esigagcdl, as usîu:al,1
in Irvinug exjiiinint, land<, hiaviug lia utilsr larcaent fitI of iîuqliryI
he kept iîîiuiig lsis tlucrisaonicter iiut< the sea :îs lie procceticîl. I <lare

ay the s:îilors aîî't lis fethoar ltsiiieaiiIgcbl sccrtiv ait the [Philo-
sophier, but bisese cxm-iicisr-ultet i b icet-tasiig tue fact, that
tlîe dibférenit ocet-au <rreuits have very tlitftreuit teniîlerature:t, the grent,
Gulf streant beiuag :is iiticli -ai 120 liglier thit the surroiîtuig ecatî,
auJ thue tlucrnaoaietcr j isia1iî;l noir a mobct uscful inasta-umnt iu
helibsng tise truaiiir ta esisape his uroîîer course.

A !!oap.loiler f aîl.n pectîhiar corroioira lausu boilers, auil aphîhies
loa ncliciiiist for ais expî:satitin. Tite ehieint ainilyzes the re-ft"e
formecî liv the corrîlsî.nai, nit di5eorers n, new suulîstasuce, rluucl, frnîi
its violet vroleur, lie calta intline, aifter a Grek word. Ife argules, tUit

il mnt have cante thucre in i e or11 thse suibstances cusbIcîlyci liy tIse
so:ap.lIxilcr, anti findsl st ius Isle ailkali whicb vas uscdl. lie next traces
it iu the manrine plants fros tle asheis of rluich Ilue aIkali ras citant-
cd, and fini:llv lue iliverai it iii aiea rater, anal alunot ail mlarine sais-
stance, auaoug.st iviila arc sptîaiges. A phîy.sician nlow rcnîcunabers
that iiurst aenge )ls long »îcela a popular rcnaie-ly for goitre (:1aiet
ing of tise îueck, -iccouua-iiieîl, in tlue wrat cases, lsy a lacclulizir toaru

af idi>cy, rlu:icu lin a cî'uiiî aaîunplaitît ili $anitzerlani'i aail tbtiier
moaîitauuaaus coîuuîtie.s), anal lie tries tlle effccî of pure inîliuse. Thue
cotuscquchîcc i tise biicavcry 'if nia «iliists certain cure for tIais inost
diatrcsing and, hierctofore iacarby iitractable iior-ler.

Aninuony i a inetaîl lonig kiionua. atîl abatit cotgh in ataire
thamigli of very lisitcl aine iii tlîe atrs: lînt it lins a ptcauliair propcrty,
risich ianiglît î-aauhçiv ecahuelb notice. rithomt a kiiîlgge af %rhuicli thue
art of piriuuîitqg av'.usi'htuacrer liaire -ttaiinedh itq prescaut perfectina. Y, u
know tîsat aIl smahi-tancc'î exht-nni wrbîl liekt ani! commre rithi cer.li-
but titis gencral nule lins -a very fcr partial exceptions. Tite inOS

cos)icioes limte is rater, rliichi foillire the gener.il ride in thue ala
ofsten, antI as water it continues ta foInar it tilh enalcîl down ta ,lqI
of the ttieriaoier. Beyîsisi tlat isolit, cvcry addaitional îlcgrec of
cold expatis the rater isteail of c0 ,ntrctsuîg it, tilt, luaving cape-
rieaced aimotlîca subilen expansz-ion ilu the net tif freezing, it continues
rer lifter, in tuue feurn of ice, ta contraiet vaii col1 nnd cxpinh vrilla
lient like atber belies. Tite claîsu'encaç tu is, af thuis exception arn

most important. foîr, rere it otterrmse, water wouId hiegin frcezing ait
tRie biottelas. nda not un Uic surface, and! ia sîminces alin couli penit-
trate ta tiuaw tise ice once f.îrncl: ery pîcce cf rater roul'i heenuat
a nolilumhanp of c. anad tise trmrtla mould lic iuninlualitatlole. It insliti,
lisoever, cf water iluat 1 roaial speak, but 'if aistiiisousy, whiieli ia an.-
ather partial exception, incrnsisg in dimensuions likc rater in the ntac
af' iecouning -çol iii fran a taeltel ettte. Noir, the types îissd iui priait-
ing umust bic cast: ta fou-m tieun hîy caa-ailsg or puîcling raaull inake
printiîig alInt as rxpen3ive ain writiug; but if carat in auay ur.linuîry
alttal, Use fane binses of tuc mnui oula ar it bc eopicîb, anal tla impre-
%i"n rOastîl Il colrse nu-b indhistinct. Tie additiQn of a litle aastimausv

ta the lcad, ot which types arc principalty formed, naakcs the mhoale
expaîd lis it becoincs solid, sufficicaitly ta force the iuetal into the
slîarpest inîdentationîs of the die.

But it is suid by sottie duiat you may lcnve sucIL studies to the pro-
fessiontilly leurnedl, nit Usait working nien have nue tinte for thcia; or
if the naCurc of their occupation re'juires sumie Lîaowlîlge -if scieîîtific
reslt.. it as sufficicot fur the iiiechai.î; tu know the f:îcts, tnul tJ* work
upou the rides rhsclî the pîhiluaophîers hîave lii <bu for Iîini. It lias

cvcîî Ileenî caîîtendîed thaît the true îiriniaîe of .ivisiouî of hîtî'îîr requires
Usait the ph1îtffljer ahould deaîîte Iiiî.elf bo IîCrfec:ilîg tieoryv, anda

thait Ille lîractical înclanic :Shuuld cunlfîne Isis ttCîîtionî to attailling
ancere îîîntîal tlcaterstý. Tu a certainu extesît titis diviiuîîî inult iluces-
starily prernil. but if we airc tu l.îuk fur iuchi iîîîjravcuîeît in nr prc-
s5ent uîracess, or match aidvance in bitir lacttal kîure1~.tletwi' bîranch'es
must, îîlzo lie iii n. great, incasure coîîîî iiied. Ttîcury:u an îpraceras :15
liave aiaid before, inîtilly îi-l eca other, anîd tiae iuit'chiueii c:iiiiot,
hoîpc tu attauin iucli enîîîîeuîce ii ittuitt sottie ttseoretical 1 kîîawledgc,
'wlilbt the Ilîcoribt niust flot disdîi the :îid of pr.ictic:iI experueîîce.

Tise workiîg inachanuic, it is truc, cati but r-airly hîecoîîîe na nccuan-

plialict pihiilosophelr, liat lie cai, lit :uy rate, tiecoine faîtuiliair îrith tho
pîriaitîils of tlioýe sciences more îîninedi.iteIy coniiiecteti lauis pair-
suits; îand sucha is thae allumuai depeciencc or aIl tic aýcienees,' thînt he
shsould nt lcast have sonie bien. of tlîc geiaeral be:iring andî cxteîit of aur
whole physical ksiorictge. A nacre :îctinniitancc witt rulles is flot

enougli; for a mata cau% nevcr tluorougll iîertî or even reniment-
ber a rulc, iiles2s lic kîîown soinctliing of tbe -ctafon of it, asnàd if hie
contes bo apply it suaîhr slighitly ailtereti circiîîaattncca, lie catineocer
bc certain tluat it continues ta huolt giiotl for the case lie lins ils bld.
Ilur main- persons ]lave wasteil greait iilîîiien ugeniity ini nieiipt-
isig perpetiual miotion, whlici a sligbt %t'laii;iîC iUtirafi>t 1îritcil)lcs
woiîld ]lave shsowri tu lie iyaîîîos3ilile! hlow innaîy tliouanid3 bave beciî
throtvii aarnv in sifflzîig sbafts for conl, iii stra1ta Ivrlaîch any geologist

inîer bef.srclianu cotiltl ceiltaisi noaue, or ili irorkinga iiiiagina:ry gold
mines for rîsat a inisseralogibt woaili. nt a ghaicc, haîve pro.naieiîîcc
ta lc unir nîsCa! Agauuî: if Ille ol'jcct aaeight i, .ll, science will
guille voit is rsccrtaiîng -.vietiier the lite.îns u!'cbl :art- siuîlicieît, for ttîo
laurîlose. or arc thîe ensenýt, ait!il iiot lirect nuitl econi,.îîîial, which
eau li ecinplo*ved. litut naure tîtit sîll, tlueurj will ajfien siîggî.t, :sait
invite tu :1 zicî trick, ivhuich neyer woull have occtirre(d tu zi per.,on
ainaicjilaiiîteil ritla sciceice. lis -a 1vord, if voit :art- conîtent tu go on1
doisig rliat prcCclîTig gencrntiohis have dune, voit niay îîerhî:tîîs trust
ta cxpcriece and ides alone; but if y bu uiai to atteîîipt liîythuing

ner, whîcre you cati have îio guida:nce fruins experience oir ride, Yomu
miu-ait recur ta first îîrîîciples, 'whic it i tbc îîroiince of scienice to
tecc.

Hlumain ature is n prune to cavil, -n'l it is ,:0 truc ta saving, inut a
prapliet as aie hsonor ilu lsis rus couniîtry, thînt 1 cati imaîrgine imuie of
ny hicarérn nîay say farif ilieyiloisot like-tca!ay ittîqîemily. îîî:îy sccrutly
tliik) thait titis rîsll lSc ail vcryv ieit, if an15 tfir ai %elikela te îîmlt

fier dclavertes. ar lait alpon great asiuvcitioîai. Ilit liant it ie anz illpno-
hable tîzat ttîc narcclanice of - einnil villaage fiLe P'eterborouîgh Am'itil

lie goiiig" to u îatagihtlicnàsSelves, thinat i s lîanly worti. aalile tas
rssake jîreparationi fur it. Pcnlîaps we auny have u ai%)iiilisc-veretl
geiiases nineugnt ni -. it (îlot toattientions that alrendy tale of clair

fvloavt'aîiauîiîîlias praliiceqd -Li inîvenionit an lt yet liseroiîglly tea*teîl,
buet wiiclu is udtw eigaging' tise Ittelliol cf perbols ils ilgl:tisîl, able
anad willing ti, give il a fair trial) ire iiever cai ktiaav iiellier ire have
thien or tuot till it is lîrovel1 lv thie cetnt. lsinîrctls of invenitiosns
]lave beci maiîl lay slimîple inechnnic, lî:tiiig lit grenter n'hvaiiges
liain inaiy nt vou, irbose ahevnctswsîîlti tciipt aite il ]:av befîîrc

yous souae exatiiîlc!t, rcre we flot jîroîîucd su I:lcture alpes% Ilais Nill ject
liv nîy fnici-. M'tr. Geîsitier. Btut li.t t'a menion n aines cf amui, worsil-
ville reputation nas Franîklin, Watt, Arktrsiglît, Godfircy, Uîîlhiad. $te-
plicntsoii. conîsuîer tlîe tiiinilivrà whis, ne iitiîllnîacr radiîer :hll iaavcmt-
oas, arc îlaily livncfitîuîg inuikuiî, andllaii the flauiîaatie:u of tiîcir
arn fortunîe.% ritbiout thucîr naines cvcr liecotning kiowvis te fiinc. If
tlicre is otile oue of you. or oîoe of your eliildrne, rhîo lins witii hi
tlle lîithîcrto aîîîdi:Ieovemb talent %0 <ontriliate eomnetliig liew to sciclico
or Ils art, vc ie oultl tbc sufficicusthy rewardeti fer ail clîr exentions to
enable inu tu acquire tlint knowlealgc, withmout rlîicu no opportunity,
fia ingenuity, lio liatural taîlent cl i Ipf nn avait.

lat ir no practical mnechianic cati takc fuît atlvantage of nil thîc cir-
curnslsaiicei in wihliahe is placeti snless lie haave io tanie tiacoretical
)rnorleblgc. neiither eau a anere tlîeorist ever effect muchî.alîo lins liot

smfiient, practical experuenc tls kntow in xlîat dlirection ilicre is the
greteat raom for imîsrovrenent. niîl what arc UIl existing icahas for

carrying it int cifect. Almalt, ail great discovrics aisait invenations
have hicen malli'e !av mcn wha uniteal ilicoreticatl ta pi-activaI ktiowleige.
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