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In wisdom and actence and light;
Thit we now the day are possessing,
 'While our ancestors lved in tho 1ight.
‘We're told of the great rining glory
Of thia grand, new, and golden age;
Bat who shall record the bright story
In the futire oo bistory’s page?
The march of our civihumtion
Leaves the traces of tears and of blood;
Ite frult, throughont eveey nation,
s evil opposing the good.
‘The poor ure now fesling the anguldh
A g
‘ are sighlng, and languish
 For the bappler days yet to come. -

And men all
In cruahiog their weak fellow mas,
And bope cometh not with the morrow,
To banish the dark clouds of gleom;
Dut death sings the chorus of sorrew—
Are there happler days yet to come?

Butle! from the mountaion ls soundi
AGled Fresdom's enlivening call; iy
Aud saarchy, in fta confounding,
The world for the struggle is ready,
The time of the conflict ta nigh;
Troth comes, and its progress Is steady,
.And darkness betore it shall fly.

The honest in heart, now awaking,
Shall seck unto Zioa for light;
The wicked, In fearfaloes quaking,
WLl see that in right there is might.
Foe gvil shall not rule for ever,
Tts trinmph will soon all be paat;
Thero is s stroog arm to deliver;
It comes, and will save us at last.

Yes! Gon from the heavens has spokes,

 The day of salvation’s ¢ bhand:

When tyranny's yoke shall be broken,
And liberty bless avery land.

Thus seience with peace will soon flourish, | of an fnch cqual to the 1-2,
Wroag toright shiall be mads to succumb; | inch. While N

Al men shall have rights they will cherlsh,
Then the bappler days will have come!

Lectnre

oN
GRAVITATION AND CENTRIFU-
GAL FORCES.

—_——

BY OBBON PRATT,

CEANCELLOR OF TUN UN)VEAMTY OF DESKEET. | yaur distances of the moon; Sun and planeis!

Diiersd i, the Tabermocts, ot .
Monday svening, March 1A, 1860,
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Gravezation b s force exerted between every | circling itself around the earth, at the distance
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8. L. Qty, on |have behold the phenomena which ioclude
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moon,
one second, the 1-100,000th p

distant than the
in one second the 1.900th part of the 1-
000th of an fnch, which fs equal to the 1.2,880, -
000,000th part of an inch,

Perhaps this aodience may inquire how this
gravity is known to be true?
it known that the force called gravilation

docrenses on the square of the distance
inereases’ Who Las ascendel the helghis
of heaven o expeiiment upon  ihis

force’ Who has chserved say phe
which he vould exactly determine the fractions
of au inch through which bodies would fall
townrds the earth in one second of time at the

The suswer i, that all mackind, of every age,

the data necossary for the solution of this

1 problem. All bave bebeld the moon

paticle of matter in the univeme. Two or|ef about 240,000 miles, or at the distance

more particles or masses of matter, placed in | of 60 semi-dismaters of the

oon have s mutual tendency to press ther- | centre.  All might have koown that & body
ﬂ'ﬁﬂ"nﬁ each othor's cenlres.  This | must move in & stralght Jine, when once punt

Arrand '::-1‘"‘1 ‘;“L‘" mwdmﬁm. ia motion, unless vl e Gk o

ertn a the | line by some furce, All might bave koown
quankities of mauter; for instance, ona poand | that tre orbit oF
the sur- | lowards the earth, being deflested every mo
upon the | ment from astraight live, called i tangesnt,
' i snd as the two foroes press | into a curved line. All might have known,
opposile to each other, the two 2{
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exerts tho same pressure o
{he earth, us the carth exor
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¥ sccallerated motlon in the
pressure.  This may be ted
Wwo steata vemels of equal welght in con-
opposite directions: if the
the two boats is equal,
rest; if the force of one
over the other, there will not
Pressure, but s motion in the direc-
fs exerted
and wmemses of matier, not only
re when in contact, but
manifest & mulual gra-
ofher. By virtue of this
will move
ly accel-
mattor, elevated
of the earth, Is at liberty to
towards that surtace, while
Al the same time ‘wm rise to meet
L wo moving bodles
:hunuly proportional to thelr muisses:
two moving bodles
towards each othor
of one body fa twice

direction of
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Part of that of smaaller, &¢. The
& moving body is equal

deflected from that stralght

of the moon was curved

aslinpls caleulation, the exact amount of
is devintivn from the fangent to the curve

matter exarbed a greater force | in one second of time.  Yet, strangs us it may

appear, this simple phenomenon, though ob-

their mateal
mpounded of I:n'd‘l.hmm served for thousands of yoars, wasnot compre-
nocessrily move with a unl- | hended till the Immortal Newlon, some wo

centuries’ ago, solved the simple problem.
We say, slmple problem, because it Is now so
enaily volved; but in the days of Newton it
was considered the greatest discovery that
ever was unfolded to the mind of man.

Thus we see the mme force which
mukes n stone fall 198 luches in one second,
causes the muon to fall 3800 times less, during
the same time If gravitation did not vary in
its intensity with tho distance, then the moon
would fall with thesame velocity ns n itone near
the carth's surface; if the volucition decroased

semi-dinmelors of the earth distant, would fall
80 times slower; but jta falling velocity s
known 1o be 80 times 60, or 3600 times slower,
being, as before stated, only about the 1.20th
of an inch in a sccond.

The mwean somi-diameter of the ecarth s
abont 8066.2 miles: the mean distance of the
sun i about 95,800,000 miles. The latter dis-
tance divided by the furmer glves s quotiont of
24089; that is, the san's in equal to
24080 sem|-diswneters of the earth; this sguared
or multiplied into iaelf is equal Lo 680,279 921.
If the sun, contaived ouly the mme amount of
matier us the earth, then tho latter would be
deflected from the tangent of Ile orbit into »
onrve towards the sun with a welocity 0680,
im."!l times lesw par second than thet of &
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merely ssthe dislance, then the moon, being w;
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this curve with a retarded velocity far beyond
the limits of our solar system, never to retarn
to it agaiu.

7th. I the projeciile welocity is
than that which a body would acquire fol-

lowing from the point of pr;jludm
it would d-cribop: curve called a Il{:rhoh.

As the branch of this curve in which

are the only possible orbits ur curves ln which
bodies can move under the lnfluence of pro-
jectile and gravitating forces,

At a given distance, there is only one velo-
city of projection, which will prodace a cireu-
lar orbit; sad there is only onu velocity which
will describe s parabola: but there is an infi.
nite number of velocities which will Uco A
infinite number of elliptic orbits between o
atraight line and » . And there is also
sy lafinite number of velocities which will
cause bodies to describe an infinite number of

il

velocity of the
be expressed

weight of one
feet long, and

furce equal to torty
:rlu. 400 foet
t, and having

>
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To determine the

e
the strength of strings w wade lovary inverse-

Exam ¢ 1A
olloui:ll:. vin st

given length of the

roots of their

the
M'fv:my ie
L will be
the revalving velocity
tension on thestring
;if the ciroular ve-
An the
will bs 860,000

w will be percel
revolving o :ﬁ,:’.
. will be_defleted,
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pound, sitached to & string

whirled with a yelocity

to twenty, will generate & centrifugal

nds.
, attached to the same
& revolving velocity equal

thirty will stretch the string equal to two
A quarter jounds

utmost tension that can be

weight, atiac od toa string
th, one foot long, and |

revolving with a velovity represented by one,

will support, ot its

greatest possible tension,

before breaking, u centrifugal force represented

by one.

hyperbolic curves of different forms.

All the planets and satellites of our system l
describe ellipses which do not vary much from
circles, Some of the comets describe ollipacs |

to ibe ns and hyperbolas. |

Lat s next determine & messure for ec-
tile forces, that they may be properly sadjusted |
to any giveén central forces

2 A string four times aslong will, secording
to the nssumed hypothesis, be sixteen times

wenker (one sixtesrnth belug the inverse square
of lia length); and the greatest revalving ve.
very eocentric: and some of them are sapposed | locity which it can endure will be hall ( half

being the inverse

The string, representing the contral force,
#ixteen tlmes weaker, the eentrifugal

ing

force, to

uare root of its length).

forces of nature—

power
the coustruction of the
magnificent macliinery of creation—prociaim
the majesty and g
governs the mighty fabde.

Miscellaneons,

Wio'p Daise Wusxy Now!—Dr, H. Cox,
official Inspector of lignors in Cinclanatl, in &

relates the tollowing —*1 ealled at & grocery
store one day, where liquor also s kept. A
couple of Irishmen came in whils I was there,
and called for whisky, and the fret drauvk,
and the moment he drank the tears flowed
freely, while he at the same fime csught hia
lLireath like one suffocated or strangling. When

balance it, must also be

For the sake of simplifying onr statements, | sixteen times weaker; but the length four and |

let us su
central forces, It is vequired to delermine
what effect different veloeities and distances |
will have In relation to central forces. |

baodies to move in circles arountd | velocity half will exactly generate s contri- |
force equal to 1-10 {

stomachk!’ Michael drank and weunt through

fu
i'.lllf the string be 400 timps sa long, that of they had drank T saked the landlord to pour

the fint exmmple,

the assumed bypothesls | o "o o jictle In & tambler, in which | dipped |

Let astring one foot Jong be attached to & | would make it J00.6 0 tmes wenker {1-160,. |
ball of lead of the weight of one pound; let it [ 000th belng the inverse square of 1ts length); |

be whirled around in a horlzontal plane, and it ('and the greatest circuloy velocity, which it is | wet Lhan it put on & scariet hue,
ta recede from the cen- | capablo of enduring, will be equal to 1-20th| .y sfice, got wy Instrument and examived it,

will have a tendeucy

tre: the greater the veloclty of revolubion, the | (1-20th being the luverse square root of its)

greater will be the force pulling epou the |
string in a direction outwards from the ceutso |

Thin is ealled the centrifugal foice

length). In this

tension which'

case, the greatest youi’ule‘

e | the string will endure ja the | wolght, when it -
€n Lhe | 1-160,000¢ t of that in the first example: | ta be proof, and the difference in per centago
string performs & revolution in 1,09352 scconds,  but the Ienxunw 400 sod velocity 1-20th :ul' y

it will become stretchod, by the circalar ve- | exnolly generate this force of tension.

| locity, equal to the force of it welght, that ls,
Lot the velocity of revolution, which generates |

| one puund of contrifugal force, be represented |
by one ]
Buppose

the centre, 1o be varied in its length, while ita

veloclty remaing the same, what will be the |

law of force exerted upon the siring?

Wdhlkmum ﬁ:h cenirifugal force varia i
SRS o

K:::plu: A string o::anl long, with a
certain velocity, g
of one pound: A string,
force of half of 8 pound: thres fert long, one-
third of a pound; ten feet
| pound, &c., &e

i The

. : These simple mechanical laws are applicable |
centrifogal fores will be equal to ooe pound. | to the revolving wheels of machinery. 1f the {
thof theapokes. orof the other materisls of | vomlem

and their diameters be knowyn, ﬂu' the strougest toan.

wlre
w
exnct rovalving vel

the string. conpecting the ball wilh | able of enduring, can, Ly these laws,

lated.

ocities, which they are cap-

Bat, the most Interesting exhibition of these

Both laws, will be seen in their application to the
experiment and ealeulation demonstrate that, | celestinl machinery of the universe.

calen- |
| 1686, —FProfessor Lovering, In one of his late
| ustronomnical lectures befure the Lowell Instl-
| tute,said that the great comet of 1666, which

aslip of litmus paper, which was no sooner
I went to

I found it had 17 per cent alcholic spirits by
should bave had 40 per cent

wade up by suipuric acid, red pepper, pelli-
tory, eaustic, potasss and Lrueine, one of the
salts of nucis vomice, commonly called nnx
One pint of such ligunor wounld kill

!

Exracren R afrzanascen of THE CoMEr oF

1 & one-pound lmll be attached to a siring | caused theabdication of Charles the Fifth of

reachlog from the centre

equatorial surface,

of the earth to its
ita lengih would 8,562 8)

entrates » centrifugal foroe | miles, which would be equal to 20,928,637 (eet
two foot lung, gives & | If this weight be whirled round the centre of | mers are even now ou the look out for it. If

Spain, ja confidently expected to re-appear

| durlug the preseat year, snd French astrono-

the enrth, o as to complete one revalution lo| oo covor han been made in the revised caleu-
lations, it will protably be seen from this | wea found to be noar'y one hundred feet span.

' contrifugal force eq

long, one-tenth of s 83 minutes and 22 gocands, It will gocerate a

ual to one pound, which be

.phiit:&mi!, of this law will be seen by ing exactly equal to ifa weight, the bnll wonld' planet during the {all of 1550,

cent epoch, of &
thie present,

As an indication of the

specion of
Not Jess than seven hundsed
.&_\'t‘-ﬁ ?I‘i:i

s 4.5 A

o ek g
R

which ha thinks prove the existence, st » we
ad e ufﬂ_

Popeimtion of

vile

_ adalterstion of
liquors sold fm the Unlted States, Wi Dufrolt

mouth 6 feet 2 fnches, and thickness
exhibited iu | sound bow 4} inches. The bell weighs £ tone 1%

socosible | cwt or 6,824Ibs., and is destined for San Fran-
cisco where it is o sound an alarm for fives. -
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Tuz Comine Caxsvs.~Ascording to the best:

of Him who formed and | ooleyiation, the seventh consus of the United

B'ates, 1o be tuken this year, will result about s

——— | follows:— Whites, 28,000.000; slaves, MM

free blacks, 500,000; making In afl 32,500,000.
Withia the mamory of men now liviag the popa-
lution of the United Stales was bat thees mils
liona. ‘They have seen it multiplied by fen lns

single lifetimel

Recently prepared statistics show that of the

recent report on the adulterstion of liquors, |y menge quantity of wine mabulctured fn

Fravce, only aboul one elghty-cighth part s

exported.

A batch of wire,of 14 Tbe waight,gives material
for 48100 needies, aud after baving undefgone
avery process, It ls found thet tbey number on
the average 46,700,590 that the loss by breakege bas
only been 1.400; even with this comparatively

be- | he could speak, he says to his compaaion— emall waste, Rowever; the secamulation’ of fae
‘Och, Michael, but that is warmin' to the pufm'nnlhhlhmmduul

x s | Hoaps of many tons weight may be seen af some
like contortions with the - remark-—"Wouldn't of tim lerge manufacturers. 16 la rosghly eah

{ 1t be foine In & cowld froathy mornin't’  After calated that wpwards of ten tous of wire ate

weokly smployed n the manulacture of netdlse

| —Cblymbia Timar.

In Redditeh, England, sod the adjolning villages.
1f we multiply this by 52 we get the enormeuns
walght of 520 tons of needlss turned out aps
nuslly from this neighborbood alone.
Inpiay Retios.—Dr. Dey, of Bpringfeld,
Tuclumne county, recently found several
sloguler relies of an anclent people who n.
habited this portion of the world ot some re-
wote pariod. Among the ariicles found by
the Doctor mre two kinds of dishes, mdely
ehaped like a scollop shell, made of & species of
asbeatos, about sight incheslong by aboul fuur
inches wide, and of oval form.” There Isalso a
mortar formod out of & lmge pebble of gy
granite. While writing on the sulject of ans
tiguity, we are informed, by = gentiousn
lately roturned from that portion of the stale,
that about Afty miles from the forks of Wal-
ker's river he saw meveral rulns of anclent jua-
soury, among the rest & bLridge, the. anch ot
which, though considerably covered by earth,




