
the veritable coina7ge of the country, is not to be found in magnificent
aovernment establishments, at Philadelphia or New. Orleans, butin the

humble schoolhouse.
On the ocçasion referred to, one of our most sagacious manufactu-

rers declared nut only in accordance with the conclusions of bis own
reason, bat as the result of an actuail experiment, that the best cotton
mill in New England, if worlked by operatives so low in the scale of
intelligence as to be unable to rend and write, would- never yield the
proprietor a profit;-that the machinery would be soon worn out, the
awner in'poverished, and the operatives themselves left penniless.
Another witness, for a long time superintendent of many work people,
iade the following striking remark: ' So confident am 1, that production

fectcd by the intellectual and moral condition of help, that, when-
ever a mill or room should fail to give the proper amount of work, my
first inquiry, after that rëspecting the condition of the machinery, would
be, as tot/e charadter of the help: and if the deficiency remained any
great length of time, I ama snre 1 should find many who had- made their
-marks upon the pay-roll, being ùnable to write their names; and I should
be greatly disappointed,-. if I did not find, upon enquiry, a portion of
thern of irregularJiabits and suspicious character.'

Such I believe to be the experience of both Europe and America,
As to the comparative value and profit of the labor of edncated and
unenucated mechanics, even in the humblest position of the manu-
facturing operetive. And if such be the difference between the
talght and nntaught workman in cases where little moreis required
than manual skill in performing the appointed task, what must be
the magnitude of the différence in this country, where each labour-
ing mechanic is to so great an extent his own superintendent-
where thc various trades are for the most part carried on by isolated
nindividuals, or in small shops, rather than in large manufactories,
aindwhere the success of each rmechanic depends more upon intelli-
-gent enterpriseban upon rnere operative skill? 1 As each agricul-
turist in Canada should unite in himself the- intelligence of thé
Engligh overséer and the practicàl skill of the farm laborer; so
should each Canadian nmechanic combine in bis own person the
qualifications and skill of the European manufacturing superinten-
dent anmd operative.

But the advantage of scientific knowledge to the méchanic must
appear from the very nature of his employment, apart from thé coi-
tiderations of the accomplishments and pleasures of learning. To
.instance a fe;w trades that -are already practised in this City and
Province, Pnd that are extending every year :n the tranufacture
cf the steama engine, for example, (and the same remarks are appli-
cable to the manufacture of other kinds of machinery,) is it nut of
practical use to the mechanie to know the principles uipon which
that engine is constructed--to know so much of the science of
mecchnics as will enable him to understand the reasons of the vari-
ous mechanical contrivances which his enginé exhibis-to know
so much of Chemistry as may acquaint him with the nature and

properties of steam, of refrigeration and expansion, of the effects
of heat and cold ; rather than proceeding by rote, as a rpechanical
imitator, to construct the various parts of the wonderful machine,
lo put up the cylinder, fit the piston toits placé, adjust the parallel
motion and adapt thesèveral rods and wheels, the weights and

valveS, without any knowledge of the principles on which any part
f 'the machinery is franed or put in motion, or how a small quan-

tity of wrter is converled into an instrument of immense power in
the service of man, for driving ail kinds of machinery, for propel-
ling ships across the oceans, and carriage over continents ? Nor
can it be otherwise than advantageous to the coachmaker to under-
stand the principles which determine the proper line of draught, the
advai tage and disadvantage of the several: sorts of springs, and the
size and construction of the axles and wheels ; while the -architect
and eiginmeer, the ship-builder and carpenter, thé mason and brick-
loyer, the nillwright and machinist, cannut fail to be essentially
benefted by a knowledge of the principles of mechanics and dyna-
mvis, and the departments of hydrostatics and hyd- alics, of electri-
city and 1 nepmatics, as well as of the elements of thé mathematical
sciences. Not to enter into détails on a point sO obvious, I may
remark in the words of an acute practical philosopher-

"To how mnany kinds of workmen must a knowledge of mechanical
philosophy be useful? To how many others dues chemistry prove
.alinost necessary ? Every one must perceive- at a glance, that to engi-
neers, watchmakers, instrument-makers, bleachers and dyers, those
sciences are nost useful, if nt necessary. But carpenters and masons
are §urely likely to do their work betterfor knowing how to measure,
which practical matheruatics teaches them, and how to estiniate the
strength ot* timabe', of walls, and of arches, which they learn fronm
.practical mechanics; and they who work in various metals are certain

to be more 3lilful in their trades, for knowing the natute of these sub-
stances, and their relations to both heat and other metals, and to the igs
and liquids with which they come in contact. Nor is it enough to say,
that philosophers may discover all that is wanted and may invent prac-
tical methods, which it is sufficient for the working mai to learn by rote,
without knowing the principles. He iever can work so well if he is
ignorant of the principles ; and for a plain reason : if he , only learns
his lesson by rote, the least change of circumstañiées puts him cfut Be
the method ever so general, cases will always arisë in which it múst be
varied in order to.apply; and if the workman only'knows the ruie with-
out knowing the reason, he must be at fault the moment he is required
to make a new application of it."

And if an appropriate andëomprehensive preparatory eication
contributes to the material interests of the mechanic, walv -it add
less to his intellectual an4 social enjoynent ?

Absence of knowiedge is absence of the essential condition atnd
materials for rational enjoyment. There is-a pleasure-La' great
pleasure-iný the very consciousneWs of power which knoledge
bestows, as well as trn the sènsible elévation- of mind wbich it
imparts, and the ernotions and exercises which t awakens.' How
different are the pleasures of the merecreature-of crporea- seüses,
of sensitive appeties and passions, from a being of developed niental
faculties and intellectual tastes and enjoyments ? How different is
the -state of mind connected with the exertion of one's phyical
powers from the hecessity of subsistence and the promptings,of
intelligence? How- different ,are theneojoyments of the man whb
knows nothing of the world or its inhabitants .beyond the limit4 of
his own horizon, from those-of the man whose intellectual eye-oan
travel to other lands and to other ages-can survey: the varied
aspects of the entire globe-the oceans and rivers, the cQntinents
and. islands which indent and diversify its surface-theanimated
beings that people them, and .that foat in the atmosphere -which
envelops them-the revolutions of empires, and the history of the
human race? Hlow. different.the enjoyments of the unt-atQred
mimd which. looks..up to the firmament as the roof of: his partbly
dwelling, and the stars as taper lights suspended to glimrter upon
the path of the nocturnal traveller, from those of theeenlght-
ened mind. that sees in the magnificent;orbs of heaven ,q many
worlds and auns, that contemplates their magnitudee, their distance,
their motions, and the sublime purposes of their creationl -How
diffèrent are the feelings connected with the rote, labour of the
workman who plods through his task without knowingany more
of the reasons of a single step of. the process adoptedy or of aiy
part of the work executed,-than the ox which draws the plougb
knows of the science of tillage, from those feelinga connectedtKw4th
the intelligent labour of the educated workman .ho uiidersta"tl
the philosophy of every process required, and the principe& iwotydl
in each piece of machinery constructed, from the separation of the
cotton seed and'the, carding of the wool to the printing of the
calico and the finishing of thé broadcloth, frorm the felling oft
timber to the erection of a palace-from the smelting of the'ore
to the making of a watch or the construction of a steam engine
And must il not impart a noble and urispeakable pleasure to a me-
chanic to Uace to a few ele'mentary principles ,nd substdhees ÙII
the opérations of mechanism, and all-the nateiials on which hel
depeiding hi the exercise of his trade; and to contemplate the
analogy bétvèen the most simple facts that comre ùnder liseWr
day observation end various beautiful and sublime phenoixènoaf
nature-to e able to rgduce the innumerable' combinations ,-da
modifications of forces which aie often so astonishing and whieh
are so indéfinitely varied iq all descriptions of machiry to 0
rnechanical powers, regulated by. ascertained and immâtb lews
-to find the endiess productions of thé vegetable and animal king-

doms consisting of Ècârcelv half-a-dozern simple substapces nd
some of these invisible gases-to know that the same principle
which causes sparks to be emitted by the rubbing of a cat's back,
produces thé beautiful coruscations of the aurora borealis, thé light-
nings of heaven, and the sublime phenomena of the thyndert. tr n
-to realize the identity between the principle of gravitation which
endangers bis own safety in thé event of his loosing hi centrecöf
gravity in an elevated position, and that principle viich form tbe
mechanical powers,- which gives solid foundations to the mounta*ij,
which détermines the m-arch of the river, the rush of the cataract,
and the boundariës of the ocean, which directs' the plaietsein hair
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