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The age is eminently practieal and energetic, In eve

rtment of knowledge, and in all the avenues whic
lead 10 wealth and happiness and honar, the lights of expe-
rience nre pouring in wpon the darkness of nre;
hood is bowing beneath the sceptre and the diadem of truth;
and men are beginning to anderstand, move fully and pro-
y, their-vesponsibilities, absolute and relative, and to ap-
the powers, the hopes and the destinies of the
. At no period, perh in the history of the world,
m the sciences been so intensely stodied and so widely
disseminated as they are at present, And if what we have
been accostomed-to denominate antiquity be nothing more
than the infancy of mankind, then indeed do we live in the
wigor and in the fullness of time, when law and order and

jvilization, refined and purified by the firesof o

m, and mellowed by the hand of Christianity, throw
their broad shields at once over the richest and the poorest,
giving no greater protection to the prince, amid the pomp
and the garniture of distinction, than they do to the mechan-
ic and the artizan, amid their ‘a.ﬂ.ﬂuiliu. their toils and
théir lubours,  The scepire of who were once mighty
to oppress the nations hassbeen broken like an untempered
ppear; and the systems of the dark ages, which rose slowly,
but effectually, in the midst of blood, and carnage and disor-
dér, have been torn and scattered to the winds of desolation.
The feadal system—where is it? Ask the occupants of the
tottering thro ies of FEurope, and the reluctant answer shali
come forth, that the revival and extension of learuing in the
__fifteenth mmn;‘y. ths_inmlinn.mrimlng. the transcendant
- eloguence of Martin Luther, the progress of liberal
bpinions, roused mabkind to a knowledge of their rights;
and that sturdy esquire and baron bold, the stateliness and
the grandeur of fendal ceremonial, and the excitement and
renown of tilt &nd tonrnament, repose in death amid the
chambers of the mighty past.

Under the influence of that spirit of liberty which over-
threw the feudal system, and exploded the doctrine of the
divine right of Kings, the #rts and the scieuces have re-
ceived, within the Iast centnry, the mest powerfol and hap-
py impu'ses. In the seience of law and government alone,
the world has had many and great expounders and champi-
ons of Justice and of Truth. The names of Pitt, Wash-
ington, Jefferson, Hamilton and Marshall the dead,
ond of Brongham, Kent, Clay, Webster, Culhoun apd Van
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Buren nmong the living, will have a place in the affec-
tions and-memories of men. principles for which they
struggléh-—principles which rate the dead and render
the livingdear unto us—are the great lights towards which
"~ all civilized nations lm-lpr:chlw, and demanding, with a
voice *louder than the deep in Y the simo rights

and privileges which belong to the land of Washington aud
Heury. And the voice of the doww-trodden shall be respect-
ed. YI‘hu- fires of freedom, which are now glowing in their
bosoms, shall ere long burst up throngh the shadows of re-
gal thrones, and flush in triumph to the day.

The benefits which have been confersed man b
the votaries of u't andtl ﬂ.:dwh thlmnu mw m‘hbh.
They liave not only is - wants,
newyﬁeldu——bonudlmmmd ever-during fields—over which
his mental fecnlties may h‘zw, and
elements of freshness and delight. have done more
than this; they have changed his ideas of human ness.
Fortified by the principles of a sound and pmiaf;hilm-_
phy, and seusible of his tremendous responsibilities as n citi-
zen of two worlds, the of bigh intelligence now
weighs every thing in lg: senles of justice and of virtue,
and estimates human greatness, nol by the namber of cities
the aspirant for renown may have demolished, vor yet by
the gore he may have spilt; but by the amount ent
and substautial benefit he may have contributed to confer
npon mankind, ‘Thus estimated, how little is Napoleon,
and how great are Watt and Fuiton! How does he sink in
the comparison!  When the former had triumphed at Arcola,
and p'anted his eagles upon the battlements of imperinl
Rome; when throne after throne had erambled and gone
dowa beneath the lightnings of his eye; when his battle-
thunders, rolling from the Pyramids to the shores of the Bal-
tie, had laid altmost all Enrope prosirale at his feet; and when,
with the iron crown of Charlemagne upon his brow; he was
revelling, in anticipation, amid all the pomp and splendor and
majesty of universal empire, the ast-.nished ator might
have fancied, that, as he was the controller of the destinies
of nations, 80 he was alsc their greatest banefactor, and that

for dominion, than in the exteaordinary facility ‘
he bent lenrning and art and science io the performance
nis will. Yet what Enropean—what American thonght —
when gazing upon the wonderfu' achievements of the child
of destiny, that long before this prodigy of valour saw the
light, there had been approximating o perfoction an inven-
tion_which was to be rendered of more practical importance
to the world than al) the chieftains that ever rose, or reignod,
orfell? N n perished h-ﬂnmﬂuﬁ-lﬁc'qhdgdw
vions of his high ambition, leaving no | memorial of
for mankind; but Watt and Fulion

mportant and useful discoveries of Bacon, w

W the seventeenth cenmry above all the great teachers
of waukind, established a system of wmn purely ex-
perimental—a systemn which has supe ull the sense.
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fulse- | Wiean the property it has of oecupying.u certain
not

aally gather the |

der 10 merit this high and noble title. The grealest philos-

i , ided and directed. And often, le-
oS oy g v

Nowru Casotixa—Powerful

less jargon and wild eomjectures of the dark

ages of the
world, The result of Bacon's discoveries has been the study
of natare in & pure and separate form—a strict and severe

combination of

There are cerin
phy 1o all todies, & hence called their essantial proper-
ties: Impenetrability, Extension, Figure, Divisibility, Iuertia
aud Attraction. When we say a body is impenetrable we
space, 50
, without displ

rience with ealculation and reasoning.

that where one body is another can
the former. By extension we mean the length and breadt

and depth of hodies, The limits of this extension counsti-
tute figure, and this figure or shape is necessarily either sym-
metrical or irrauhr. Divisibility is wothing more thau the
susceplibility of bodies 10 be separated into an indefinite
nomber of parts. Divide a grain of sand, for example, and
alt you reduce it to its finest particles, yet not one of
the particles will be lost, but will exist in a separute state.
Inertia expresses the resistance which inactive matter makes

di{; is attraction,
infinitely smnll particles, and that these particles possess the
power of atirncting each other. ‘This is called the attraction
of cohesion, because the particles adhere or stick together;
and without this power all solid hodies would fall to atows.
But there is another property which pervades all bodies call-
ed caloric or heat, and this, by forcing them asunder, acts
against the attraction of cobesion, and the mutual action of
these powers, preserves their porticles in proper counter-
poise,  The attraction of gravitation is but a modification of
the attraction of cohesion; the Intter acts npon particles and
at sl distances; the former on the largest bodies and
thronghout the planetary system. And here we behold New- |
ton in all his glory, ing owt,

tion or mnalysis, upon the

pouring day over the whole Universe of God!

that vgen this

onstration of lﬁ:nimlh that gravity is the cause whieh
keeps the heavenly bodies in their orbils, he was so over-
powered with the magnitude and importance of the discove-

; that he desired n friend to complete what the intensity of!
his own feelings did not permit him to do.

Of bodies these are theretore the essential properties upon
which mechanieal power has to act; and of the elementary
powers of mechanics there are six, the Jever, the pulley, the
wheel and axle, the inclined plane, the wedge and 1he screw.
In order to direct and apply these powers, some contrivance
or apparatus becomes neceesary, and this is called a machine.
By a machine motion is nppl';ﬁdbf the purpose of changing
the direction of the power, ng a body in mntion cupa-
ble of commaunicating a motion greater or less than its own
to other bodses, or for enabling it to overcome a power great-
er than it own. Aund all these contrivances or machines
work under gravity, ncting on solid hodies, the fall of water,
whieb'ti'l but gravity acting on fluids, air, heat and afimal
strengin. 4

The arls are considered ' as ents of knowledge
which have their origin in human ingenuity, which depend
on the active or formative processes of the hnman mind,
and which, without these would not have existed,  In com-
mon parlsnce, we apply the name of sciences to those de-
partments of know which arc more speculative or ab-
siract in their nanire, and which are conversant with traths
that exist at the time we contemplate them. *

An eminent writer (Lord Broveuam) has said that sci-
ence means Anowledge reduced (o a system; that is, ar-
ranged in a regular order, 50 as 10 be conveniently taught,
eusily remembered, and readily applied. And the same
writer has divided the sciences into three great classes: those
which relale to number and guantity, those which relate 1o
matter, and those which relate 10 mind. The fimt are
called the Mathematics, and teach the properties of nambers
aiid of figures; the second are called Natural Philosophy,
oud teach the properties of the various bodies which we are
scqpuinted with by means of our senses; and the third are
called Intellectanl or Morul Philosophy, and teach the na-
tare of the mind, or in other words, the moral nature of
man, both as an individoal and as a member of society.

It may be laid down asan indisputable axiom, that every
met hanic should be a practical philosopher—that is, he
should know enough of unature to enable him not merely to
prosecute effectually his peculiar calling, but to invent and
itnprove, and to extend the limits of mechanical knowledge,
Aud it is by no means necessary that a man should do no-

thing-elsg than stndy known truths and discover new, in or-

phers the world has ever scen were active, working men.
g performed their days' work faithfully and skillfully,
and amassed, during the evenings, knowledge which ena-
bled them to go on in their vocations with still greater fidel-
ity and skill. :
~ Every young mechanic, especially, shonld siudy that sci-
‘*nce upon the of which his trade is based, and
by which it is directed. I he be a hatter, a tanver, a dyer,
u painter or a bleacher, a knowledge of chemistry will aid
him to nn indefinite extent. And the principle holds with
regard lo every other trade. If he be n carpenter, for in-
stance, he should stody architectare in all its branches, ful-
ly and thoroughly. 1f a mill-wright, the mechavic powers
should engage his attention; he should be well scquainted
with the peculior stracture of wheels, 50 as to know how to
accommodate them to certain falls of water; and if the wa-
L chinery is 10 be propelled by sieam, which is but the vapor
of water, or by water itself, he should stody the science of
the motion and force of fluids, in arder to render himself ca-
pable of applying them to practical purposes.
In this State, particularly, the great mass of the mechanic
elnss pay too little attention to elementary principles. They
their work as their fathers did it before them, withowt
sowing, in a great many cases, the fundamental principles

with the science of mechanics, know more about it than ma-
£y mechanics, who improve in their trades only iu propor-
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to a change of state. ‘The last property common to all bo-' ).
It is well known that sll hodies consist of \  ;; iq snid he ‘subsoqnently declsred, that Mr. Webster

ly wi indae-!
nppnnf:g :’;‘:’::J:‘ :':l‘nm,ihut be, the Judge, was not only a good mechanic, but

It is smd  the very best mechanic in Massachuselts,
t mnn was dmwing to a close the dem-
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tion to the acquaintance thoy form with ihe clementary
principles of mechanical knowledge. Mr. Webster, for ex-
ample, is not more celebrated in literature and law, than he

Jﬂ‘lﬂﬂhm by Natural Philoso- is for his intimate acquaintance with the science of mechan- |
are

ics. He pever constructed a machine, and- yet he knows
how a machine onght to be constructed. It is related that
on a certain occasion o distir.guished sonr of North Carolina,
who had, in his youth, been an operative meehanic,

who had, perhaps, built many a saw-mill, visited lhcgml'

yaulkee, purpose of knowing him personally and of
con h him fece 10 face. The North Curolinian,
sensible of his inferionty to Mr. Webster in law and litera-
tare—although he was not, perhaps, his inferior in nataral
endowments—very naturally conceived the idea of opening
the conversation upon soma subject in mechenical science,
and eecordingly divected his attention to mechinery in gen-
and to the conformatidlf of saw-mills in particular.

fold him more about saw-mills in one hour than he had
'leartied in nll his life. It is said, moreover, that when the
'Epnrtof Boston was to be gaged, no mechanic could be lound
| who con'd do it, and that the task devolved upon an eminent
Judge of Massachusetts, whose proficiency in mechanical
'science was proverbinl. Iudeed, this gentleman knew so
much about mechanics, that whenever he had occasion o
havre his horse shod; his shoes mended, a hat made, or a
house constructed, he never failed o inspire the blacksmith,
the shoemaker, the hatter, or the curpenter with the convie

An intimnte acquaintance with the laws of natire will
show the mechanic how to avoid attempting impossibilities;
secure himn from important mistakes in attempting what is,
in itself, possible, by means either inadequate or opposed to
the end in view; enable him to accomplish his eucs in the
easiest, shortest, most econowical and »flectual manner; and
induce him 10 attempt, and enable him to accomplish, ob-
jeets, which, bt for such knowledge, ie would neve: have
thoaght of undertaking.

In the first place, if those who  have invented contrivan-
ces for obtaining perpetual motion, had known how to avoil
attempting impossibilities—if they hnd know that the lnw
fof gravity was in their way, their labonrs and ingeuuity
might have been directed to_pmetical and important purpo-
sés, and some great machine might now have attested the
strength and brillinney of their genius. And how many
important mistakes are mode, by attempting things which
are in themeelves possible, by means either too slendet, or
opposed 1o the end to be accomplished! The smelting of
Iron, for example, requires the application; of the most vio
lent heat that can be raised, and is commonly performed in
tall furnaees, urged by great iron bellows, driven by steam-
eugines. lnstead of employing tlis power to force air in-
to the fumace, through the intervention of bellows, it was.
on one oceasion, attempted to employ the steam itself, in,
apparently a much less circuitons manver, by directing the
carrent of steam in a violent blast, from the boiler ut onee
into the fire. From one of the known ingredients of steam
being a highly inflammable body, and the other that essen-
tial part of the air which sapports combustion, it was ima-
gined that this would have the eflect of increasing the fire
o tenfold fury, wherens it simply blew it out; a resalt which
a slight consideration of the laws of chemical combination,
and the state in which the ingredient elements exist in stetn,
would have enabled any otie to predict without a' trial.*

Another illustration, from the same author, to show that
every mechanic ought to know his science well, in order to
accomplish his ends in the easiest and most effectual man-
ter, may not he inappropriate, In some parts of Frunce,
where mill-stones are made, a mass of stobe sufficiently large
is cut into a cylinder several feet high, and the question
then arises how to subdivide this into herizontal pieces, so
as to make as many millstones, For this purpose horizon-
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least seven of the prineipal cities, Where his

the craft, he is under the necessity of payilig a tax two'the go-
 eromeut, and of producing what is ealled igiy tﬂh&,
,which is often rejected. And in England puutil the reign of
IGaavgu the Third, every mechanic was boond to the soil by
| the operation lnws, But in this country every

and | ioureyman ‘mecfanic has the privilege of_njirin‘,ulllf
ime, not only to the condition of a master-workman, bat tv ~ |

freedom,

the hi 1 of the land; and his p
w . injury to his fellow bs, is as unre-
stricted as the' [riey : et b

Man is a combinatidn and soul. organized
beings have in comnion m onimal ﬁ and piro-

pensities; but they are guided by instinet, he by réasorr; they
court the earth, his look is majestic and heaven ward, O
serve the bee, for example. It possosses instinetive tenden- -
cies 1o roam about the fields, and to exert its energies in la.
bor; and the honey it gathers is not more essentin!™
subsistence than kvowledge is to human enjoyment |

human mechanism can rival the order and besuty of its

gance ol the golden arches it constructs? And yet if is as
perfect when it begins 16 wes* as it evet is,  Bul upon men
nature has bestowed certain faculties which enable him not
ouly to provide for his physical wants, but to improve and
elevate his condition, by intellectual effort and exertion, An
is never perfect; and hature spreads before man the sonreds
of convenience and of power, and inviies him to the pursuit
of knowledge as an indispensable pre-requisite to happiness.
Science opens the great treasury of things to art; and an,
turn, drawing her iinplements thence, confers upon science
the means by which she may explore new fields, and reves!
new treasures for the benefit and melioration of mankind,
Nor has nature, in requiring of man the exercise of all his
faculties, in order to be happy; exhibited a coutracted or pe-

with glorious palaces, made all the hills transparent, and
peopled the ocean with forms of liviag and resplendent beau-
ty; she miyght have so mingled cold and heat as to have
placed him in an atmosphere perpetually pleasant and salu-
brious, and given him all, and more than all, the enjoyments
cf life, for which he toils so hard and b ine B
she knew that to ‘be huppy, he must be industrious; and
whilst she withholds from him an innate knowledge of her
laws, she gives him powers, which, by sctive exercise, may
yet understand those laws, and wield them to his advaniage
and felicity, '
Perhaps no principle onght to be mote {ndelibly impress
upon the human mind than that which recognizes the true
nobility of labor. I order be henven's first law, thou shalt
labor was heaven's first great command, Let no man be
ashamed of a hard hand or a sun-burnt countenance, Lot

dally the incontestable evidences that he lives, not by fraud,
chicanery and specnlation, but by the sweat of his brow.
Labor is honorable because it is ordained of the Creator; it is
honorable because by it we provide things honestly in the
sight of all then; it is honorable because it is useful; wnd it
is usefal because it adds to the common stock of things, and
preserves both the body and the mind in healthful exetcise,
Labor is to this conutry what action was to the grest A-
theninn orator—it is every thing; and ne ve should be
put down, by the clamonrs of sectional p, or by any
thing else, which promises 1o protect or encourage or stis-
tain it. - . o
The greatest men the world has ever produced were
working-men. Cato, (he celzbrated Roman Senator, owned
Great, Napoleon, Sir Walter Bcott and Franklin, were al
remarkable, in their day, for the steadiness and intent
‘ Fige o

wood, consequent oo its ahsorption of moisture; mn jreciis-

trouble, and at no expense, an. opertion which, from the | "%

pes iliar hasduess and textuve of the stone, would otherwise
be impracticable but by the most powerful machinery or the

A knoy of the sciences ought to be acquired, not on-
ly because it gives an individual a great advantage over his
neighbors in a pecuniary seuse, but because it elevates and
enlarges his mind, and makes him more competeut to dis-
charge his doties as a member of society. And in this
country, almost every mechanic has an opportunity as well
of leaming the scientifical principles of his trade, as of be-
coming highly

snd severe restrictions which are imposed npon the mechan-
i=s of Earope. No one, I have been informed, however well
skilled he may be in his trade, is allowed 10 set up as a mas-
ter-workman in Germany, until he has travelled or wander-

od for the space of

faruishes him 'with a d
hook, and he is sent forih o beg
this period of painfal and oppressive pilgrimage,

* Mr. Hersohell on Nateral Philosophy.

* Pigelow's Teehnology.

" |tet honest luborers, in all coming time, feel

with which they labored. Poter the greatactually

apprenticeship for the purpose of learning the axt of ship-

carty it; lot it be told every where; and
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when “ Waverly” was on_every lip, was activ
both in writing for the public, and iu discha:

os high sherifl and clerk of a court in

but armed with honesty, integrity and ho
forward manfolly over all impediments, uotil he d
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tries, a8 (he labor of the body;
unremitted manual labor, MM*& L
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hoppiness. And how skilfal a mason is the bee! What

cell—the regularity and texture of its pillars—or the ele-

nurious' spirit.  8he milght, indeed, have covered the eanth -

{him rather exult in the conviction that he earries wbout himy

o farm and lsbored with his own hands. And Peter the'
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