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time and harvest, your orops, after all
your labour, are dependont — on the
woather . would any help from
soienco, which should teach jou tu
forotell the probublo weutber 24 hours
in advanco, bo a thing to despiro?
Two ploughs aro offored you fur sale
— oqually showy in appourance —
would science bo useless, if by moauns
of tho dynamometer she showed yon
which of the two would give your
horses tho less work 7 Two samples of
manure—guoano, superphosphate, or
what not, are forwarded to you for
choice : scienco can toll you the com-
purative value of each : will you spurn
her aid 7 What is this science afler all
bat 8 Latin word equivalont to our
old English word knowledge. 1 don't
know any modern trade thst can got
on without it. The builder can't, he
may nover ha o heard of the paralle
logram of forces ; but ho must know all
about levers, pumps, ecrews, and ar
ches. Tko millercan’t, he woald not
bo able to acjust the diameter of his
wheel to the cubic contents of the bed
of his stream without it. The tanner
does not refuse the aid of soience in
hastening the preparation of his leath
er, or in cheaponing the materials
used in his pits, and the dyes of the
cloth manufacturer would bs bLut
strangoly blended, were it not fur the
mordants which his chemist enjuins
him to use.

Some timo agr, a foundry-proprie
tor, wWeary of paying out money for
coale, detormined to utiliss a fine
water.power which lay about 2 miles
from bis establishment for the por-
pose of working kis fan oc blast. The
pipes wero laid, and the fan went to
1ts daty with t enorgy—no effect
though in the cupolal How co?
There must be a hole throagh which

tho sur escapes—pipes wero taken up| P

and cssed in tarred cloth: still all the
sound in the copola was as of an asth-
matic old man wheezing awsy at a
tobacco-pipe that wonld not draw. At
last, science was consuited. and re-
plied, in effect, that the fonrndry-
propristor might have saved all his
outiay had be oconsulted her at first:
the friction against the sides of the
pipes had devoured all the power of
the blast.

Tho days are coming when, in these
old cultiveted lands, weo shall bave
bat a choico of two things: either to
let the £0il revert 10 its formar stste
of dush, or to restoro its fortility by
means of artificial manuros and stock
freding., If we J)rcfer the former—
well, wo must depond on others for
our food, and become = purely manu-
factoring community. If tho Iatter,
withoat we know something of =cicnce,
we shall be robbed with impanity oo
all sides,

Now, science i3 to many a word of
vaguo meaning snd tastly ternfic
sound It must not be allowed to

frighton you, though. The moiv you
know of science in genersl tho better,
you will anderstand its principles . I,
mean its foundstions, yua nced aut,
Doam engineer Oran atalyticsl che |
mist {o very usefally fitted for,
yoar agriculiural carcer. A fow weeks
earnest a~plication for 3or ¢ hours &
day would give you such an insight
into tho practical working of those
branches of scionce that concern you,,
that yon would feel yoursolves in a
in a position to dotect a frand whone
ver you meet with it—and that, at all
events, is more thsn 99 farmors out of
100 can do new. Of all impossible lies
thst aro told i~ the world, commend
mo to those tord by certain men who
havo trecs, imploments, or manures
tosell if you can learn, by a little
study, how to avoid boing robbod by |

thoso scoundrels, yon will not have
wasted your timo.

Ishall now pruceed to wonsider that
braach of soienco with which perbaps
wo have most cunceru— Preumatics,
wo could nut breatho withuvut pneuma
—tho breath—but with us it has a
wider signification Pnvamatics tseats
of the air, and the laws which govern
its condensation, rarofaction, and gra-
vity. The body of air surrounding
the entiro surfuco of our globe is sup-
posod to be abou. 57 miles high. Yoa
cuan form no moro idea of this than
you can of what 200 million dollars
aro; bat conceive s ball ono footin
diameter having been left untouched
in your drawing room, by a careless
honsemaid, until it bus accumulated
8 coating of dust one-tenth of an inch
in thickness . that is about, tho relative
proportion of tho carth and the circu-
mambient air.

Ajr bas weight (gravity s just the
same thing; the force of gravityis
the force of weight) : 100 cubic inch
cs of air at 60° £. aod wah the
Barumeter at 30 inches, will weigh
abuut 30 ins. So yon seoit hasa
cunsiderable power of pressure—if
taken at 50 miles high and at the
abuve weight the force wonld be 151b.
per sqaare inch. This, in mechanics,
15 said to be one atmosphere—as you
may see on tho stcam gauge of any
engine: 5% quatrillions of tons,ora
ball of lesd 60 miles in diameter, re-
presents the total weight. Powerfal
stuff cnougn «when bought wholesale
isn't it, though it is such a thin,almost
impercoptible concern, as we walk
through it? If it is s0 heavy, why
does it not, all round and abeve us as
it i3, crash us to death? A man of
ordinary sizxe contains on his sarface
asbout 2000 squares inches—the asir
resses upon him with a forco of 2000
x 15=30,000 1bs. and yet he isnot
powdecred! Fortanately, in obedience
to the l2ws of equal and contrary pres-
surc of the air without and within the
body, the catastropke is prevented.
And of what is this wondrons stmos-
phero composed ?

It constains in every 10" varts :

by measure. oy weight.

Nitrogen......... 75 15565
Oxygen.......... 3L 2332
Carbonio Acid. 0.08 0.10
Waterin vapour 1.42 Lo3
100 100 1)

Cbserve how the carb. sc. is pro-
portionately hesvier than bulky—how
watery vapour disfends the sir

Thero i3 no chemicsl combination
here, mercly mechsnical mixtare,
Add the two papers of an ordinary
Sedlitz powder to s glass of water,and
you have chemical combination—Stir
u;: a spoonful of sugar with a spoonfal
of mustard, sod you have mechanical
mixtare.

Hero wo aro st a standstll, for we
don't know snythiog aboat N,, O, or
C., bat let s say for tho present that
N, often called Azote, ot &ife deprev-
ing, ss no znimal csa live in it, has to
be thinned by Ox. oracid generator, o
mako oar gir breaibable—as in N.
death comes from imposaibility of
breathing, so in O death easaas frox
rapidity of living: in N. a candle
won't barn, in O. it burns out like
fury.

These proportions in tho air never
vary. Animals and vegetables use the
air in all places, and in using it change
tho proportions, but tho sun's haat in
the tropics, and their Jaxu. loms vege-

(1, 1 say nothing abont the nawly discuv-
ered clement s gon (1695,;, brcause it 13, &3
yet, uoknown to the crowd.

tation, evolve an abundant supply of
oxygen, while, perhaps,”the prodomi-
nant oxistonco of animals in tho colder
regious affords plonty of carbonioc aoid
—this howovor is nut certain, but at
all ov .nts, whatever tho source, the
boneficont winds of heaven mix all the
constituents of tho ar together, and
make them fit for our inhalatiun.

Thore ought to be in overy farm-
house in the country an instrament to
measure the gravity of tho atmosphere
—the Barometer — I should rocom-
mond & ell made aneroid as tho more
sonsitive, tho' the upright mercurial
barometer is, if large enongh in tho
tube to overcomo or lessen the frio-
tion, correct enough for all practical
purposes,

ow, this instr!umol:xt is ﬂ;lundod
upon a very simple theory : the co-
lt?x?m of m?rcurypis 30 inches high,
and of exactly tho same weight as a co-
lumn of sir of the eame diameter, 50
miles high, and of a colamn of water of
the samo diameter, 53 feet high . so
that, as you may observe, tho air
ressing on the upen end of the tabe
ecps the column of mercury in equi
librinm. Let, howover, the eir become
drier or more moist, and a change
tekes placo . in the first case the Ba
rometer rises, in the second it falls.
How is this? Is dry air heavier than
moist air? I answer the question by
another—is a bnshel of dry ssnd hes-
vier or lighter than s bushol of wet
ssnd—a bushol of dry wheat than a
bushel of wet wheat? What did we
find in the air besides Nitrogen, Oxy-
gon, and Carbonic acid? a litle va-
poar, which by woeight formed 103 of
tho 100 parts; bat in bulk 1.42. Mois-
ture, then, from its excessive tenaity
in the vaporous form we find it taking
in the atmosphere, canses thoair to
occupy more space, s0 to spesk, and
thereforo to become lighter—but, in
dry wesather, the air becomes dense,
from the highly elastic vapours, and
presses with increased force apon the
expossd mercary. I may as well men-
don here that, in the common pump
tae same pr.nciple is called into play.
The planger, 1o rising when tho
handle i3 depressed, withdraws the air
from the chamber of the pump; and
the column of air ing on tho
water of the well or tank, censes it to
rise, and fills the chamber which has
been exhausted of air. Theoretically,
33 ft. 9in.is the limit of the =zction,
bat practically. pumps won'tlift sbove
S8ar 29 ft. The force-pump acts by
both the elasticity snd the pressure of
the air. Tke ordinsry force of ths co-
lumn of air raises the water to tho 30
ft, or so, and tho elastic force of the
air in the condonsor sends it thence
200 or 300 Jfect onwards: as it ycar
fino firc-engines.

The Siphon is 2lso depondent aa the
ssmo principie. Here ws have & bent
tube with tyo acequal limbs , the

ter tho diifferenco between the
length of tho limbs the more efficicat
tle iastrtament. Bat to rsturn to our
T arormeters . thero is another form of
theso * weathor glasses” as they are
sometimes called . the aneroid froma
neros, wrthout mowsturely. This handy,
nay, elegan. littio i1ostrument is the
m st portable of all baromoters, and, if

i} The encrowd baromelc is 23 invention
by M. Vidi, o Pans. 1ls action depends
apon the effect jroduced by the pressurs of
the atmosphere on 2 metsllic box, fr
which ke air has been cxbausted : the box
is then hermetically sealed.  As the weight
of the atmosphero increascs or dimtnishes,
the surface of the cortugated elastic box i
2epressed of elesaled, as s also at ths same
tims the spinal spring u&on which thes prin-
~pal iever rests; and this motica is commu-
nicated through the levers to the arbour of
thohand The teamon of the box m ts con-

straction is equzl to 43 Ibs.

ifixed hiszero at w

oarofully constructed, the mo.. cor-
reot; but it should, now and then, be
compared with & merouriat barometer
gud, if in orror, vorrected. Tako caro
in buying au ordinary barometer to
800 that tho column is largo enough :
if small, tho meroury won’t work
fn;)oly » it wall stick to the sides of the
ube,

Aneroid Barometer,

We may as well take the Thermo-
meter into considersation at once, and
then wo shall be free to attack with
theso woapons onr great and intcrest-
ing object Meteorology.

on all koow what heat is, or ra-
ther what it does. A pint-pot will hold
a pint of cold water—but by no means
can youn keep the liquid in the mea-.
sure when it is nearly boiling ; heat
then oxpands objects : cold on the
other hand, contracts them, Hest is
the great opponentof gravity. If grav-
ity scted alone, everything would bs
a dense solid ; there could be no lifo.
Tho proparty of hest isto part asun-
der tho atoms ot all bodies . it is invi-
siblo, and imponderable. I must harass
you with a difficult phrare; ¢ latent
heat ™ ; all bodics contain this quality
or whatever you like to call it, it lics
hid in them, and is brought into no-
tice by fricdon. Rub two pieces of
wood together and what happens?
heat i3 ovolved : whence did it come?
it was there in tho wood, and the fric-
tion drew this Iatent heat to tho sur-
face. Why? Becsuse motion always
is accompanied by hest, a law of na-
tare, aud the intensity of heat is al-
ways in a specific relation to the ve-
losity of motion. You see then that
10 instrament: can measurs this Istent
hesat : what doss that which wocalls
heat measurer do? All that we require
of it : it indicates the relatice amonnt
of beat in various bodies, or in the
same bodies under different circam-
siances.

You aroall familiasrenough with the
ordinzry Thermomoter. A simplogless
tube, =2ir exhausted, hermetically,
scaled Threo sorts are in uso—Réaq-
mar’s, the Cantigrado or Celsins’, and
Fahrenheit's.

Now, the principle on which theso
are constructed is tho samein each, It
is only in their notation that thsy
differ. Résumar, & Frenohman, (1683)
was the first to proposs the uso of
meorcury &s the ex ive mediom in
tho thermometer. Alcohol had been
used, batits expansion proved to be
irrogular. Ho took tho melting point
of ico a5 his =¢ro, 2nd each of the di-
visions ho mado equsl to {185 pa:t of
the bulb capacity. Fahrenhe:t, 8 Dano
(1686 to 1736), ingeniously fixed on
apother standard point—that of boil-
ing water under tho mean -pressare of
tho stmosphore ; in his scalo 2129, Ho
called tho melting point ofico 329, and
bo, arronsously,

posed to bo the gzeatest cold, viz.a
mixtare of salt snow. Celsius, a
Swede, (1670 to 1755), starting from
tho samo point as Bésumar, tgndcd
his scalo into 100 paris; banco tho
name given to it:

Tho conversion of theso notationais
cesy enough :



