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be vanhvarivariableabloabla on different portions of the
surface the amount of solar heat received
on any given portion of the surface will
depend first on tthee obobliquityequity of hishia rays as
they failfall on thatthab surfacebandeanaand condlysecondlyFe on
the length of time in which thetho surface is
exposed to the solar raysjays

when the solar rays fall vertically upon
a body a greaterteater quantity nf those rays
are received in a given space than when
hisbis rays aree received obliquely for in
stance let this tabernacle be so enclosed
asastoto exclude allali heat and 11light from the
sun except through a circular apperture
onel inch in diameter and let a piece of
pasteboardasteboard be heldhold perpendicularly to themmbeam of solar light entering the apperture
a bright circular image will be seen on the
pasteboardpaste board let the surface of this image bobe
measured hiowliow hold the paste board ob-
liquely to the beam of lighlighttandand it will be
seen that the surface of the bright spot is
increased the more inclined the paste-
board is the longer will bobe the bright spot
untilantil the surface is doubled thrilled quad-
rupled a hence the amount of heat
and light which fallsfailsfallssalis on the vertical sur-
face is divided and subdividedand spread
out over an increased area therefore the
temperature is diminished as the surface
increases or in other words the tempera-
ture decreases as the obliquity of the solar
raysnays increases apply this to the earth
and it willwiil be perceived that the surface of
the torrid zone receives the solar rays 1in
nearly a Tervertical manner while the ttwo
temperate zones receive the calorific and
luminous rays more obliquely the
heating power of these rays being distrib-
uted over arlarian increased surface are propor-
tionallytionally weakened and consequently the
temperature is decreased in the frigid0zonedzones the obliquity ofthe rays is the grgreat-
est

t
ast and therefore the coldcoid attains its max-
imumtm value

in the north temperate zone the merid-
ian altitude of the sun on the of decem-
ber is less by 46 55 than hisbig altitude on the
alst of june this is the principal cause of
the cold of winter and of the heat of susumm
mer- i

another cause of the great variations of
temperature in the different zones is the
lengienglength time inia a day or night the longer
the sun remains above the horizon the
greaterreaterneater the temperature imparted to anyny
given surface exposed to his rays Ddaringduning
the absence of the sun or in the night the
earth is continually losing its heat by radi-
ation sometimes certacortadacortalataiaiii zones lose bbyy
night less than they gain by day then thethe
temperature increasesi prgreaseseases at other times the
dissipation of the beat by night exceeds the
quantity received by day and the temper-
ature decreases

the same cause which diminishes the
obliquity of the solar rays increases the
lenienlengthth of the day compared with that of0 f the
night hence both these causes combined
increase the temperature of the zones where
they operate to its maximum value

bythebyB the combination of the causes justfust re-
ferred to itmight without sufficient reflec-
tion be supposed to produce the highesthighest
temperature of summer about the totbotot
june when the days are the lonionlongestgestandandana
the altitude of the sun the highest but such
is not the casebase our hottest dadaysys usually
occurabout one month later near the jastlast
ofjoiyJoly the reason of thisthia is that the
daily augmentations of temperature are the
differences between the amount of heatbeat
received and the amount lost by radiation
inthein the period of 24 hours it tsis true that
these daily accessions of heat will gradually
increase from the alst of december until
the of june but the sum of all these
daily augmentations ido not attain their
maximum value until towards the laslastlase of
july when thetha hottest days of summer45

occur so likewise the dallydaily diminutions
of temperature take place0 fgradually from
the of junejund until the alst of december
but the sum of all these daily diminutions
does not attain to its greatest value until
towards the lastofjanuary when the coldest
days of winter occur

if the hourly loss of temperature durduring
the night were equal to the hourly gain11 00of
temperature during the day the hottesthottestddayay
would take place at the autumnal equinox
and the coldest day at the vernal equinox
but as the hourly loss of temperature in the
night is far more rarapidpidvid than trio hourly tem-
peratureperature gained daringdarlng the day the max-
imum and minimum temperatures must
transpire several weeks before the aquin

these general laws of temperature de-
pending on the sun are often interfered
withth by continents oceans islands moun-
tains valleys deserts and other geographygeo rachi

caland local causes producing fluctuations
or demalt deviations from the general laws
which often appear veryl irregular in theirthole
character

another cause of the variation ofor temtern 71

perature upon our globe is the ellipticel form
ofor its orbit about the first of january the
earth is in tha perihelion point of itsita orbit
when it is about of milemues nearer
the sun than it is on the first offjuly now
the intensity of heat and Ulightlit diminishes
as we recede from a heatedheated or luminous
body the diminution is not in propor-
tion to the increased distance but in a far
greater ratio varying like gravity inverse-
ly as the square odtheof the distance therefore
the quantity ofsolar heatbeat daily received by
the whole earth when in and near its per-
ihelion is considerably greater than what
is dailydally received when inln 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 but as the earth
requires nearly eight daddaysdag longer to
describe the 1800isoo of longitudee in the ap-
helion part of its orbit than it does to
describe the remaining in the peri
bellon pantpart the amount of heat received
dduringaring the former or longer period will be
exactlyy equal to the amount received dur-
ing the latter or shorter period

I1

I1ghehe longer period includes ouroun summer
beginbeginningnin about the tflof march and
ending aboudabout the 3rdard iossosf october by this

I1 means the intensity of heat during our
summer is slightly modified by being ex-
tended over a longer rperiod of time
though the summer inid the southern hem-
isphere receives the same amount of tem-
peraturepera ture asus the northern summer yet it
receives this equal amount in about eight
days less time and therefore the heat is
intensified more than in the northern

for this same reason oar winter Is13 slightly
modifiedmodi fledfied bytheby the decreased distance of chesunthe sun
while the winter in the southern hemisphere is13
renderedrenderod slightly colder bahls increased distancethe fluctuations of temperature arising from
the elliptical form ofbf thothe earths orbit are but
emall compared with those resulting iromfrom the
suns altitude and the variations between the
lengths of days and night as already explained

eromprom what has been said concerning the pre-
sent temperature to which different portions of
the earth havehare been subjectsubjectededthethe question na-
turallyllyliy arises Is this temperature permanentprPr are there icauses tola operation which willgreatlyneatiy derange this permanency sufficient to en-
danger9 the existence ofbf theatheuthe nimaianimal and vegetable
bbrganorganismism of our globe these questions resolvettthemselves0 into the following does the whole
eartharth annually receive more heat from the solarpolar
rays than I1 loses tyby radiation or does the loss
exceed the waingain or are tho quantities received
and lost equal

so far as experiments and theiho limited observa-
tions of man havenave extended the mean annual
temperature of numerous points on the earths
surface is found to be permpermanentnent apparently
fhethe temperature Is ve y irregular and subject to
perpetual change but a little attention with the
aid of the thermometertwillwillwiil soon convince us
that the irregularitiesaties observedare merelyalightslight
deviations from permanent laws observation
if continued a sufficient number of years mlwiilwill
inform us that the differences of the mean an-
nual tempo at any given place Is scarcely
appreciable romepomesomesomo years arising a little higher
in others failingfalling a little under its mean state
and the longer the period during which the ob-
servationsions extend the moiamore unchangeable is thothe
result

if the earth therefore ever was in a state of
higher temperature or as some have supposed
in a state of fusion itisit Is very evident that it has
cooled down to a state of equilibrium in which
the amount of heat annually lost by radiationjust balances the amountannually received from
the sunsum

this equilibrium however could not be main-
tained should the period of the diurnal rotation
or the annual revolution of the earth babe consid-
erably chargedchEmged it may beaskerbe asked have we
anyant assurancece that these periods will not change
mayalay not the earth gradgraduallyslacken its rotation
so that the period of will be length-
ened outoa two three four or more times greater
than at present may not ouroun seasons be totally
subverted by TIa retardation of the velocity
of the earth and the consequent diminu-
tion of its annual pernodperiod inla a smaller orbit
either ot0 these causes alone or both combined
would overthrow and entirely destroy thenicethe nice
adaptations and wise adjustments which now ex-
ist between organized nature and climate torfor
thefhe seasons being made two or three times
shorter wouldwoud preventventrent the fruits of the tempertermtern

climates from ripening grains of all kindsid- d11 4vegetables donniesberries1 leacetc etcete could not comcome0 to I1

maturity but would speedily erishcrish by the sud-
den alterations of helfand coldcoid arising from the
shortness of the seasons ththotheawlaviintensity of heateat
arising from athe diminished distance from the
beunfeun the globe uninhabitable un-
less new adjustments were mademado to correspond
with the new circumstances

but observation demonstrates that bur diurnal
period Is invariable for the last 2000 years it
haslias not changed the one hundredth part of a
second neither has the year varied its length
only within smallsmail limits which are known
to be periodical the leanyearmea remaining abso-
lutely unchangeable

the invariability of these periods depends upon
the stability of the laws of motion one of which
mayinay be stated thus A body at rest continues at
rest unless acted upon by some impulse causing
ramotionnurr a body in motion continues in motion
in one direction and withawith a uniform velocity
unless its course or velocity is changed by forfonforcece
wo see the stability of this law verified in thetho
exact constancy of the period of the earths ro-
tation during some revolutions on itsita axis
during that lengthy period its velocity has not lain
thetho least been retarded the same Is true in re-
lation to the uniformity of its annual period its
mean orbituai velocity is neither accelerated nor
retarded this proves elthercither that the medium lain
which these movements take place contains no
substances offering any appreciable resistance or
that the resistance ifit any laIs counteracted by
some unknown propelling force equiequivalent to
such resistance and capable of maintaining the
inuniformity which now prevails

we baveas yettonlyyetoniyonly spoken of the surface tem
literatureIterature of the earth and itsita variations in dif-
ferentreraJeraerent zones we may now inquire in what
manner the interior is affected by the solar beat
it is evident that the whole amount of heatbeat fall-
ing on the earth Is not immediately reflected or
radiated from its surface into surrounding
spaces but a portion is absorbed by and slowly
conveyed through the solid materials of the in
tterionenlonenion penetrating to depths below and coacom

mingling with thetha internal heat originated from
the action of the terrestrial elements within
As the earth rolls upon its axis this daildailyX wave of
heat will roll in the opposite direction following
the sun from east to west and blowinflowing 0overver the
whole earth every twenty four hourshoum ththus thispowerful ethereal wave moves onward and in-ward having its apex or maximum intensity
underneath the path of the vertical sun andlagging someborne two or three hours behind him
this incessant wave has since the creatcreationionign madesome bf revolutions each succeeding
day imparting a vast otof heatbeat not only
to the surface strata but to t e whole interior

what becomes of all this solarbolar heat conveyed
I1ntointo thetho interior principally through the surface
of the torrid zones Is it accumulated in some
vast reservoir deep in the bowels of the earth to
break forth somesomosomedayday in a mighty terrible conconii

flafiagration consuming this creation and convert-
ing it into its original chaos or does it follow
the universal law of all fluids seeking an equili-
brium it Is evident that the great ladof equili-
brium isabeis athe one which governs this vast oceanof0
fluid in obedience to which itt seeks out andpermeates throughgligil myriads of channels and
makes its way to the colder regions of thothe globesiope
where it finds an outlet and escapes by way of
radiation into the polar spaces of the heavensheavel
about three quarters of the surface of our

globe is covered with water the remaining quar-
ter is dry land the dry ianlanlandlanad Is mostly found in
the northern hhemisphereemishere while thathe southern
hemisphere eexhibitsahxhibia one vast ocean of water
interrupted here and there by comparatively
ismall patches oftf land I1

while the polarbolarolar heat is transmitted through
solids by it is conveyed through waterbytoy As the upper surlsuri ace odthe ocean infir
theilie torridorrid zone becomes heated by

rendered specifically lighter than
horhoo cooler strastratumturuturn beneath but in the frigid
ancsgones the surface stratum is continually being
cooledpooled to a lower temperature than the waters
underneath and herivehence becoming specifically
heavier they sink to supply tho place of the

upper surface the adjacent
waters are drawn in from warmer re-

gions nearer the torrid zones producing an upper
current from those heated zones towards each
pole AS the upper surface of the ocean in the
equatorial regions is14 thus being continually
drawn restored by an undercureurcurrentcurrenton of coolerpooler water from the two polesjfif the whole earth were covered with water
and had no rotation but was heated by a diurnaldiurnal
revolution of the sun the upper currents would
bbo0 directly coith in thenorthern
didirectly bouth in the southernsoutham hemisphere but
by the rotation of the earth thesetheeo ocean currents
in the torrid zone have a velocity eafCaFeastward equaloqual
to twice that of a cannon ball and as they pro-
ceed slowly to the north itiirlin our hemisphere the
equatorial velocity is not diminished in
proportion to the distancedistan of the dif-
ferent parallels over which they pass from the
axis of motion hence these nonorthernrtrssome currents
havebavo atc coneonconstanttant tendency to move eastward or
outrunout run the surface over which they move by
thothe combination ofbf these two causes a current is
produced from the southwestsouth west to the north eastcast
in thetho Southern hemisphere for like reasons an
upper ocean current must exist iromfrom the north-
westt to the southeastsouth east for similar reasons themisercinder ocean currents in both hemispheres will
run in thetho opposite directions to their respective
uppertippe onesrones

but these great oceancurrents are greatly in-
terfered

n
with bytoy continents islands shoals and

other Irregularirregularitiesluesldes over the bottom of the ocean
being modified also bytheby the fluctuations of tem-
peratureperature caused by the seasons

by the constant circulation of the oceanic and
atmospheric currents of our globe the extremes
of temperature which would otherwise exist in
the five zones areane greatly modified the beat prfit
the torrid zones is conveyed by these currents
intolato the temperate and frigid zones varmingwarming
them up and ameliorating the severities odtheof the
climate while on the other handlhanalhandhana the lower tem-
peratureperature btot these latter zones is13 conveyed by the
undertinder currents of bothtooth atmosphere and ocean to
modify the otherwise excessive heatbeat of the for-
mer
asaAs a proof of this theory the audience is citedeltea

to the well known phenomena of the gulfguif
strstreamm which takeskes its niserise in the north torrid
zone in the excessively hot regions of the west
india islands at first the course of the cur-
rent Is19 nearly north inclined slightly to the mtas95 it should be according to theory As it pro-
gressesgresses it deviates stillstin mordmore from the north
crosses the atlantic towards the western shores
of europe on its passage this great current is
subdivided one part continuing on legitImateilsits
course towards the arctic regions the other en-
countering the return current from the polar
seas is overpowered and deflected to thetho south
proceeding along thetho vesternwestern shoreshores of europe
until it reentersre enters the torrid zone where gradual-
lysinking by its increased specific gravitygravityItlt flows
westward whence it originated or more philoso-
phicallyphically the earths greater equatorial velocity
outrunsout runs it to the eastward giving an appearance
of the great stream flowing westward

though the theory which the lecturer has justjuht
proposed to account for the most wonderful cir-
culationculation of the ocean fluid has undoubtedly been
advanced in part by others yetyeti with him the
particulars as now zivendriven are original and may
need some revision

besides the solids and ocean fluid which const-
itute the most of the glogioglobebeltjt has a gaseous sub-
stance enveloping 14it called the atmosphere
tilthisis serial oceanoceaniaij supposed to betoe aboutabbout 45 miles
in height above the general level af the sea it
exerts a pressure or weight upon thewthe wholeholo sur-
face atU thether globe of about 15 pounds onion an
average to every square inch this pressure
diminishes as we ascend above thome general seagea
level for equal heights the pressure dimdiminishesfni hesheg
in a geometrical progression thus at three
miles height the pressure is only one half or
aj pounds on a square inch at six milesmile the
pressure is one fourth or 3ai11 pounds at nine
miles the pressure is onisonly one eighth equal to lmaira1
pounds at the elevation of twelve miles the
pressure would ba diminished tooneto one sixteenth
which would bobe less than one pound to everyvery
esq aare inch of surface

by the earths rotation this serial ocean is ga-
thered up from the two poles into the equatorial
regions where it js maintained at an elevation
above the centre of the earth nearly fourteen
miles more distant than the polar elevation

should the earth cease its rotation not only the
oceans of water but the ocean oxOIL air would
flow down from the equator and torrid zones to
the two poles leaving the lands in those regions
which are now elevated above thetho sea with an
atmosphere so rarifiedramifiedrarifled as to be totally incapable
of maintaining respiration while none but those
lands which are now at the bottom of the eequa-
torial sea would be blessed with air of ssufficient
density to sustain life

everything that we have thus far investigated
pertaining to this creation exhibits the most pro-
found

ro
wisdom and wonderful skill in the adjust-

ments
wt

of figure of magnitude of proportions
of motions of antagonistic forces all combining
to sustain the peculiar vegetable and animal
economy adapted to these combinations who
can but acknowledge the footsteps of divinity in
every part and in thothe whole

I1 k n3 01 0 A 0 t k a saoianta it V s I1 J1wowe wondervonder at the power and wisdom displayed
in thetho working of this grand terrestrial machin-
eryery but howbow much moremoro wonderful Is thetho origin
of the machine and the origin of the stupendous
motions imparted to it

how the orbi tuai and niomotionslonglonsiong of our
planet were first impressed upon it is not known
by some it Is supposed that these motions were
given directly by the creator at the time of the
creation by others it Js conjectured that they
aletheare the results of some general law not yet dis-
coveredcdvered it Is very evident that livinedivine wiwisdomadom
generally manifests its purposes and exhibits its
power and brings to pass its designs lain accor-
dance with certain general laws when these
laws are juunknownak the phenomena resulresultingtinz
often appear arbitrary and are generally as-
cribed lo10 a supreme power acting independently
of law before closing this series the lecturer
may venture to advance a theory of his own to
account for the origin of planetary motion
and many other phenomena hitherto unexplained
in the grand machinery of the universe in the
meantime let us exert every effort of the mind
to formforma a correct idea of those sublime exhibi-
tions of our system which have been sought outiouts
and are well understood by the scientific world
this will prepare us to launch forth into the un-
known in marchsearch of laws oraof a still higher order
of generalization under which maybe martimartaaled
those apparently isolated and outstandingout standing phe-
nomena the explanation of which have seemed
hitherto to baffle the most powerful and giant
intellects which havehate attempted their solution

I1 t 1

L

AT tlethe seventh annual fleeting ofbf tileifie
ohioobio association which
heldhela its sessions at wellingtowellingtonn mr

I1 hornihorri of lorain delLdeildeliveredveretA anin address in
which he told his hearers gomebome very

truths in the business of farm-
inging he Eealdaidsaid as well AS lain all others
profit depends more upon intelligent
management thanthau upon bard days
worawork in au classes and departments
of manufacturemauufacture it is mind
educated thought directing an guld
ing hands that organize and
giveiveiva success Carcancarelesselesseleas farmers need notLIenvyvy successful merchantsmerchantsv fori if the
latteriatter had put nor more skill into their
business thanthelia manywany of thetho farmers have

theirs they would Mhavete long since
metmetmot with failure and bankruptcy heanea
would have farmers learnleara tovalue culture
and appreciate knowledge for theirr

their especial attention he sayssaya
whophoshoulduldiejoe directed to under drainingraining to
the chemistry of plant growth and ani
maimalpal nutrition and the adaptation of dif-
ferent soils and inanures practical works
that treat of hedges horticulture the
preservationreservation of forests rotation ofI1 robscrops
andabid ofanimal and vedevegetabletabietable pphysiology
should be carefullycareful lv studied the monan

of0 f a farmafarmersxa life even the hard I1

ships off his daily toil would be greatly
yellYelirelievedeved and lessened by this quicken y
ing of highis mental powers for culture
takes nothing from ones power taperto per-
form manual labor and to endure
leal suffering how is it with the ma-
jority ofbf men he sabsasasks when they bbe
fuingin and when they end a farmers life
true they know how to milk cows
how to stable cattle howbow to planplantt corn
and potatoespotatoesi how to lowiBOWsow reap and
thrash but what do they know ofor agri-
cultural statistics ofbf the geology of the
earth of the chemical constituents of
the soil andabd its products What of
vegetable and animal physiology
what of underdraining or the selec-
tion of manure best adopted to
theibe growth of different kinds of plapiaplantsrits
whatWha works havebave they read on rura
architecture on horticulture or etrigirriga-
tion

a
yet a knowledgeacknowledge of0 all thesthesee

subjects is required for the thorough
ianderlanderunderstandingstanding and profitable proseprosecu-
tion

ew
of their business he ventures the

assertionseertion that outside of farming tharetsis no business in which eyeneven a liveli-
hood can be made by persons who have
taken so littlewiebie painspalus to ququalify1 V teemthem-
selves

emeemt
for itsls successful managementk

i alent
he then adds J

butbutbat this cannot last cheap lands
virgin soil and primeval
Ht possible lor this quackerykery to obtain
partial and temporary success A hattFatifutureife
kenerageneragenerationstiong will have to pay dearly forfon
the little thrift derived byliy the present
one from thisthle imperfect husbanhusbandrydisdij
jekJExjesaminemineamine the iimpoverishedmp condition ofcoiezoleWwholebole tracts 0off 1andlaud in virginia and the
cotton growing states note the mark-
ed diminution in the yield of grass and
gramper acre on many olourof our own
farms observe the increasing scarcity
and advancing price of timber then
compare our agricultural statistics with
thothoseke of england and noumayyou may form a
failrailfaint conception of the disastrous waste
the ignorance and improvidence thathati t
characterizes our american farmenfarmer

he reckons that there are two hund-
red farmers to every lawyer in ohio and
other parts of the union and yet in the
senate of the united states there amare
forty nine lawyers and only one farmer
in the lower house of congress there
are one hundred and fifty nine
and but seven farmers he can readily
call to mind a longjong list of names of
lawyers who went into the volunteer
army during the late rebellion and won
for themselves the rank of brigadier


