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will be variable on different portions of the
surface.  The amount of solar heat received
on any given portion of the surface will
depend first on the obliquity of his rays as
they fall on thatsurface, and secondly, on
the length of time in which the aurface is
exposed to the solar rays.

When the solar rays fall vertically upon
a body, a ter quantity of those rays
are received in a given space than when
his rays are received obliquely. Feor in-
stance, let this tabernacle be so enclosed,
as to exclude all heat and light from the
sun, except through a circular apperture
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or small deviations from the general lam
which often appear wvery: irregular in th
character.

Another cause of the variation of tem-
perature upon our globe is the elliptic form
of its orbit, - Aboutthe first of January the
earth is in the perihelion point of its orbit,
when it is about 3,000,000 of miles nearer
the sun than it is on the first of July. Now
the intensiiy of heat and
| as we recede from a heated or luminous

body. The diminution is not in propor-

ater ratio, myin]?, like gravity,
as the square of the
the quantity of solar heat daily received by
the whole earth, when in and near its
ihelion, is considerably grea
is daily received when in and near its ap-
helion, The daily temperature of the whole
earth decreases from the perihelion to the
aphelion, and increases from the aphelion
to the perihelion.
requires mearly eight days longer to
describe the 180° of longitude in the ap-
helion part of its orbit, than it does to
describe the remaining 1580° in the peri-
belion part, the amount of heat received

ight diminishes | day imparting a Mqulnﬂgouf
&l W

tion to the increased distance, but in a far | of the torrid zones ?

per- | the universal la
ter than what | brium ? Itis e

during the former or longer period, will be
exaclly equal to the amount received dur-
ing the latter or shorter period. .

1 he longer period includes our summer
heginning about ‘the Slst of March, and’
ending about the 3rd of October. By this
means, the intensity of heat during our
summer is slightly modified, by being ex-

tended over a longer wperiod of time,

one inch in diameter, and let a piece of
Emeboard be held perpendicularly to the

of solar light entering the apperture: |

& bright circular image will be seen on the
paste-board; let the surface of this image be
measured. Now hold the
liquely to the beam of light, and it will be

Though the summer in the southern hem-
isphere receives the same amount of tem-
perature as the northern summer, y
receives this equal amount in about eight

ot it | &ions nearer the torrid zones, producing

cal and local causes, i:rmi acing fluctuations | mingling with the internal heat aﬂmtﬁd from

action of the terrestrial elements within.

%‘tha earth rolls upon its this dai ave of
heat will roll in thaﬁﬁ?ﬁ’rwgm - 1%0 lowing
the sun from east tg and flowing over the

whole earth every twenty-four hours. Thus this
powerful ethereal wave moves onward and in-
ward, having its maximum intensity
underneath the of the vertical sun, and
lagging some two or t hours behind him.
This incessant wave hag, since the ereation, made
some 2,000,000 of revolutions.’ Each sueceeding
heat, not only
le interior.
! eat, conveyed
pr!nci?uy through the surface
8 it accumulated in some
deep in the bowels of the earth, to
day in mhﬁy terrible con-
cons this on and convert-
itso chaos? Or does it follow
of all fluids seeking an equili-
ent that the great law of equili-
brium is the one which governs this vast oceanof
fluid, in obedience to which it seeks mﬁ and
permeates th.rmgh myriads of and
makes its way e colder regions of the glo
where it finds an outlet and WAy 0

to the surface but to
What bemmm this
into the interior

n,
it into

esca
But as the earth | radiationintothe polar spaces of ﬁﬁvm

About thr rs of the surface of our
globe is covered with water; the remaining quar-
ter is dry land. The dry land is mostly found in
the Northern hemisphere, while the Southern
hemisphere exhibits one vast ocean of ‘water,
interrupted here and there by comparatively
small putches of Jand. J

While the solar heat is transmitted thruuirh

solids by eonauctiun, it i3 conveyed through water
by curignw, As the upper suriaceofthe ocean in
the torrid zone becomes heated by the sun's ver-
tical ray, ivis rendered specifically lighter than
the cooler stratum benenth. . But in the frigid
zones, the surface stratum is continually being
cooled to a lower temperature than the waters
underneath, and hence, becoming
heavier, they sink. - To supply the
constantly sinking upper surface,

surface waters aredrawn in from warmer re-
an upper
heated zones towards each

luce of the

current 1rom those

pole. As the upper surface of the ocean in the

days less time, and therefore the heat is| equatorial vegions is thus being continually

paste board ob- | intensified more than in the northern.
For this same reason, our winter is slightly | currentof cooler ywater from the two

seen that the surface of the bright spot is | modified by the decreased distance of the sun;

inereased., The more inclined the

te-
board is the o

longer will be the bright spot,

e the winter in the BSouthern hemis
rendered slightly colder by his increased
The fluctuations of tem ture, arising from

until the surface is doubled, thribled, quad- | the clliptical form of thé earth’s orbit, are but

rupled, &e. Hen the amount of heat
and light which fal

: len
face, is divided and subdivided and aprm ﬂngmt'hsm what has been sald concer
a

out over an increased area; therefore,

temperature is diminished, as the surface | the

increases; or in other words, the tempera-
ture decreases as the obliquity of the solar
rays inereases. Apply this to the earth
and it will be perceived that the surface of.
the torrid zome receives the solar raysin
nearly
tem
luminous 'rays more obliquely. The
heating power of these rays being distrib-
uted over an increased surface, are propor- |
tionally weakened, and consequently the
temperature is decreased. In the frigid
zones the obliquity of the rays is the great-
est, and therefore, the cold attains its max-
imum wvalue, .

In the north temperate zone, the merid-
ian altitude of thesun on the 21st of Decem-
ber is less by 46° 55’ than his altitude on the

21st of June, This is the principal cause of | apprecia

the cold of winter and of the heat of sum-
mer. : |
Another cause of the great variations of
temperature, in the different zones, is the
length oftime in & The longer
the :Bun tﬁzmina :
greater temperature imparted to .an
ven surface exposed to his rays, Dnrini
absence of the sun, 1
earth is continually losing its heat by radi-
ation. Sometimes R zones lose by
night less than they gain by day, then the
temperature increases: at other times, the

ature decreases,

The same cause which diminishes 'the | (N30 &t presentz ~ May not our seasons be totally | seas,

obliquity of the selar rays, increases
ﬁ:ﬁth of the day compared with that of the:
t; hence, both these causes combined
increase the temperature of the zones where
they operate to its maximum value.
By the combination of the causes just re-
farred toy it might, without sufficient reflec-

a wvertical manner, while the two ﬂt.h ” > Fohtat Leo tlﬁatfhr
| : : an it loses by radiation 008 the 10ss
zones receive the calorific and | 'a¥ Y are the quantities received | west to the south-east. 'For similar reasons, the

| sur

small com with those resulting from the

of days and night, as alre'agi'
ng the pre-
t temperature to which different
earth have heen subjected, the question na-
turally arises, Is this temperature nt
Or, are there causes in operation which will
greatly de this permanency sufficient to en-
danger the
organism of our globe? These questions resolve
themselves into the following: Does the whole
annually receive more heat from

exceed the gain ?
and lost equal ?
So far as ex

ere is | and
tance. | revolution of the sun, the upper currents would {

portions of | equatorial rotatory veloeity is not diminished in

tence of the animal and vegetable | out-run

riments and the limited observa- | run in the opposite directions to their respective

ve extended, the mean annual
ture of numerous points on the earth's
is found to be ent. - Apparently
the temperature is ve y irregular and subject to

hange; but a little attention, with the

tions of man
tem

Berpatual ¢
id of the thermometer, will soon convince us | perature caused by
observed

that the ularities are merely slight
deviations m pent laws. Observatio

if continued a sufficient number of years, wil
inform us that the differences of the mean an-
nual tem
le; some

servations extend, the more unchangeable is the
result. '

If the earth, therefore, ever was in a state of | modify the otherwise excessive heat of the for-

higher temperature, or, as some have sup

p i D
above the horizon the | ina state of fusion, it is very evident that it has _
in which { to the well-known phenomena of the Gulf
radgt.iun Stream, which takes its rise in the north torrid

cooled down to a state of
the amount of heat annua

uilibriu
lost h?'

or in the night, the %E:gt balances the amount annually received from | zone in the excessively

sun.

This equilibrium, however, could not be main- | rent is nearly north, inclined slightl
tained should the period of the diurnal rotation, | as it EhDUHiB .

or the annual revolution of the earth, be consid-
erably c y be asked, Have we

gradmgfyrnhcken its rotation,

c regions; the o
ened out two, three, or more times greater | countering the return current from the polar
1T B¢ is overpowered and de wtedto_t}:a south,
su | a retardation of ‘the velocity | proceeding along the western shores of Europe,
the | of the and the consequent diminu- | untilit re-enters the torrid z where, gradual-
ion of its annual in a smaller orbit? | ly sin by its increased gravity,it flows
ither of these causes alone,or both combined, | westward whenee it originated; or more philoso~-

would ov w_and en _
;daptaunna and wise adjustments whi

t between orga
seasons being
would

nowy €x-

prevent the fruits of the tem

tion, be supposed to produce the highest | ate climates from ripening; grains of all kiﬁﬁdg

temperature of summer about the 2lst of
June, when the days are the longestand
the altitude of thesun the highest; but such
is not the case; our hottest days usuall
occur about one month later, near the last
of July. < The reason ofthis is that the |
daily augmentations of temperature are the |
differences between the amonnt of heat
received, and the amount lost by radiation
in the period of 24 hours. It is true that
these daily accessions of heat will gradually
increase from the 2Ist of December until
the 2lstof June, but the sum of all these
daily augmentations do not attain theéir
maximum value until towards the last of
July, when the hotlest days of summer
occur. So likewise the daily diminutions |
of temperature take place gradually from
the Zist of June until the 2ist of December,
but the sum of all these daily diminuations
does not attain to its greatest value until’
towards the last of Januarv,when the coldest
dniw of winter occur,

{the hourly loss of tem ture during
the night were equal to the hourly gain of
temperature during the day, the hottest day
would take place at the autumnal equinox, |
and the coldest day at the vernal equinox,
Buat as the hourly loss of temperature in the
night is far more rapid thanthe hourly tem-
perature gained ddring the day, the max-
imum and mimimus temperatures must
transpire several weeks before the equin-
oxes.

These general laws of temperature de-
pending ou the sun are often interfered
with by continents, oceans, islands, moun-
tains, valleys, deserts and otber geographi-

| some unknown propellingi
e

ERranty. hor o speeti perish by
ma spe

den alterations of heatand gﬂ d, arising
shortness of the seasons. The intensity of heat,

the sud-

arising from the diminished distance from the | tute the mostof the globe, it basa mouﬂ sub-
lied the ere.

un, Wo der the globe uninhabitable, un-

ess new adjustments were made to correspoad
with the new circumstances.

But observation demonstrates that our diurnal

is invariable: for the Jast 2,000 years it

188 not che the ome-hundredth part of a

socond; neither has the year varied its’ length

‘ature, at any ﬁtzii?n phﬁa,mis mrcm:ly' m mth dtmnnu iﬁmmnvmevaﬂ,f g
years ng a ¢ r— e temperate a rgid Zones,

in others, falling a little under its mean state. | them up and ameliorating the severities .of the
And the longer the period during which the ob- | ¢climate; while on the other hand, the lower tem-

destroy the nice | phically, the earth’s greater equatorial velocity
nized nature and climate. ¥For | of the great stream flowi

made two or three times| Though the theory which the lecturer has just
efc, etc, could not come to{ advanced in part by others,
from the | need some revisi

only within very small limits, which are known

to be poriodical—the mean year remaining abso-|in a

lutely unchangeable.

The invariability of these periods depends upon | 73 pounds on & square inch.

the stability of the lawsof motion, one of which

may

| rest, unless acted upon by some impulse causing

motion: & body in motion continues in motion,
in one direction, and with a uniform wvelocity,

e stated thus: A Dody at rest continues at mil leg, the pressure is only one-¢ighth equal wtlﬁg

drawn oif,the equilibrium is restored

les.
If the whole earth were covered with water
had no rotation, but was heated by a diurnal

be direetly north in the No
directly ‘
by the rotation of the earth these ocean currents

hemisphere,and

on the wvertical sur- | sun's altitude and the variations between the | in the torrid zone bave a velocity eastward equal
explained. | totwice that of a4 cannon ball, and as they pro-

ceed slowly to the north in our hemisphere, the

R A e s e e
3 OVer w from the
axis of motion; hence, &igﬁ n ern currents
have a constant tendency to move eastward or
the surface over which they move. B
the combination of these two causes; a current
roduced from the south-west to the north-cast.
the Southern hemisphere, for like reasons, an
upper ocean current must exist from the north-
under ocean currents in both bemispheres will
upper ones. . . |
. But these ocean currents are greatly in-
terfered with by continents, islands, shoals and
other ularities over the bottom of the ocean,
fied ‘also by the fluctuations of tem-
By the constant irtthtgmgt the oee-.nia. and
 C on .
:rtmﬁspheﬁg cmﬁ ﬁi‘ nur]dg-lntlf, the ext:rnmui
temperature, w would otherwise exist
the five zones, are greatly modified. The heat of
by these currents

latter zones is conveyed by the

Bflmture of these
and ocean to

der currents of both atmosphere
mer.
. As a proof of this theory, the audience is cited

hot fons of the West
first, mm of the cur-

to ﬂE east,
according to theory.  As it pro-
gresses, it deviates still more from the north,

India Islands. At

a1y aastiralce thit those periods will ot I D e T o s s T A e
pation of the heat by night exceeds the Hary not the earth cot change? | of

quantity received by day and the temper- | so that the period of dayand night will be length- | course towards

urope. Onits passage this great current is
subdivided; one continuing on its legitimate
mm gﬂ"l en-

out-runs it to the eastward,giving an appearance
R vostward

roposed, to account for the most wonderful cir-
Eulat:lun L‘f the ocean fluid, has undoubted mb'aan
O{ﬁ with the
pal, apd may
on. X
Besides the solids and ocean fluid, which consti-

particulars as now given are

stance enveloping if, called |
This serial meagl is supposed to be about 45 miles
in height above the general léevel of the sea. Tt
exerts a pressure or weigzht upon the whole sur-
face 61 globe of abont 15 pounds, on &n
average, to every square inech. This pressure
diminishes as we_ascend above the general sea
level. For equal heights, the pressure diminishes
ﬁi‘?him o ' oniy ose-Relt

@ pressure one- or
At six miles, the

ure is one fourth, or 34 pounds. Atnine

miles

nds. At the eleva of twelve miles,
l??“mm would be diminished to one-sixteenth,
which would be less than one pound to every

unless its course or velocity is changed force. uare inch of surface. _ ,
We see the stability of this law wverified in the the earth's rotation, this @rial ocean is ga-
exact constancy of the period of the earth's ro- | thered up from the two poles into the equatorial

tation during some 800,000 revolutions on its axis.
During that lengthy period its velocity has not in

the least been retarded. The same is true in re- | miles more

lation to the uniformity of its annual

rogions, where it is maintained at an ¢levation |

tre of the earth nearly fourteen
i bgh ‘ﬁltant than the polar alwlitlon-
not only the

jod. Its Should the earth cease its mﬂdon]
mean orbitual velocity is neither mceﬁf:nted nor | oceans of , but the ocean of air would

retarded. This proves either that the medium in | flow down from
lace contains no | the two poles, leaving the

which these movements take

the equator and torrid zones to

8 in those agon!
substances offering any appreciable resistance, or | which are now elevated above the sea, an

that the resistance, if any, is counteracted by
such resistance, and capab £
uniformity which now prevails
We have,as yet,only spoken of the surface tem-
rature of the earth and its variations in dif-
erent zones. We may now inquire in what
manner the interior is atfected by the solar heat ?
It is evident that the whole amount of heat fall-
ing on the earth is not immediately retlected or
radiated from its surface into surrounding
spaces; but a portion is absorbed by, and slowly
conveyed through, the solid materials of the in-
¢ erior, penetrating to depths below and com-

force eqﬁ?u lﬂntthtu i}: nId.; ey
of maintaining the ch are no
torial sea would %eglm with air of sufficient |

ere so rarified as to be totally incapable
taining respiration; while but those
at the bottom of the equa-

density to sustain life.
Everything that we have thus far investigated,

rrtainiug to this creation, exhibjts the most pro-

ound wisdom and wonderful skill in the adjust-
ments of figure, of magnitude, of pro ons,
of motions, of antagonistic forces, all com
to sustain the peculiar vegetable and anima
economy ada to these combinations. Who
can but acknowledge the footsteps of Divinity in

every part and in the whole?

specifically
e adjacent |

by an under

south in the Southern hemisphere; but-

Thus, at three

| and but seven farmers. Heean

L R ¢

1 Qiamnnil
We wonder at the power and wisdom djsplag'ai
in the working of this grand terrestrial machin-

e;y; but how much more wonderful is the erigin
of the machine and the origin of the stupendous

motions imparted E:g: ry |
How the orbi d rotatory motions of our
Blanet were first impressed upon it, isnot known.
y some it is sup that these motions were
given directly by the tor, at the time of the
creation. B!:a it is ed that they
are the resu some law not yet dis-
covered. It is very evident that divine wisdom
generally manifests its purposes, and exhibits its
power, and brings to pass its de&ign%]iin accor-
dance with certain general laws. en these
laws are mnkpown, the phenomena resulting
often appear arbitrary, and are enemgév as-
deg)e ently

cribed to a supreme power
of law. Before ¢ g this series, th Ie-trtu.ret;

may venture to advance a theory of his o
account for the origin of planetary motion,
and many other phenomena erto unexplained
in the grand of the universe. In the
meantime, let us exert effort of the mind
to form a correct idea of sublime exhibi-
tions of our system which have been sought out,
and are well understood by the scientific world,
This will us to launch forth into the un-
known, in search of laws of a still higher order
of generalization, under which may be martialed
those apparently isolated and ou phe-
nomena, the explanation of which have seemed
hitherto to baffie the most powerful and giant
intellects which have attempted their solution.
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AGRICULTURAL,

AT the Seventh Aunual Meeting of the
Qhio Dairymen’s Association, which
held its Bessions at Wellington, Mr.
‘Horr, of lorain,delivered au address in
whieh he told his hearers some very
plain truths. 'In the business of farm-
ing, he said, as well as in all others,
profit depends more upon intelligent
mavagement than upon hard day’s
work, In all classes and departments
of maunfactare, it is disciplived mind,
educated thought, directing and. guid-
ing dextrous hands, that organize and
give sueccess. (Careless farmers need not
envy . successful merchants, for if the

| latter had put no more skill info their

business thal many of the farmers have
into theirs, they would bave long since
met with failure and bankruptcy. He
would have farmers learn tovalueculture
and appreciate knowledge for their own
sakes, Their especial attention, he says,
should be directed t{o underdraining, to
thechemistiry of plant growth and ani-
mal nutrition, and the adaptationof dif-
ferent soils and manures. Practical works
that treat of hedges, hortieulture, the
preservation of forests, rotation of crops,
and of animal and vegetable physiology,
should be carefully studied. The mon-
otony of a farmer’s life, even the hard-
ships of his daily toil, would be greatly
relieved and lessened by this quicken-
ing: of his mental powers; for culture
takes nothing {rom one’s power to per-
form manual labor and to endare phys-
jical suffering, How is it with the ma-
jority of men, he aske, when they be-
gin, and when they end a farmer’s life?
True, they Enow how to milk cows,’
how to stable cattle, how to plant corn
and potatoes, how to sow; reap and
thrash. But what do they know of agri-
cultural statistics, of the geology of the
earth, of the chemical constituents of
the so0il and its products? What of
vegetable and animal phyﬂom‘i
What of underdraining, or the selec
tions of manure begt adopted to promote
the growth of different Kinds of plants?
What werks have they read on rural
architecture, on horticulture or irriga-
tion? : Yet & Enowledge of &J these
orough

subjects is required for the
understanding and profitable
tion of their business. - He ventures the
assertion that, outside of farming there
is no bueiness in which eyen a liveli-
ood can be made by persons who have
taken so little paius to qualify them-
selves for its successful magagement,

Hethenadds: . - . .

“But this cannot last. Cheap lands,
virgin soil and primevsl forests make
it possible for this quackery to obtain
partisl and temporary success, Fature
generations will have to pay dearly for
the little thrift derived by the present
one from this imperiect husbandry.
Examine the impoverished condition of
whole tracts of land in Virginia and the
cotton~growing States; note the mark-
ed diminution in the yield of grass and
grain Yper acre on many of our own
farms; observe the increasing scarcity
and advancing price of timber; then
compare our agricultural statisties with
thoT of England, and you may form a
faint conception of the disastrous waste,
the ignorance and improvidence that
characterizes our American farmer.”’

He reckons that there are two hund-
red farmers to every lawyer in Ohio and
other of the Union, and yet in the
Senate of the United States there are
forty-nine lawyers and only one farmer.
In the lower House of Con there
are one hundred and fifty-nine le wyers
readily
eall to mind a long list of names of
lawyers who went into the wvolunteer
army during the late rebellion and won

Ifur themselves the rank of Brigadier



