INTRODUCTORY LLCTURR,

that case may be a truc one or a false one. le
may hit upon the right one, but ke cannot be saud
1o have discovered it.  Some praize may be duc
to mm even for his imagining i, but a thing can
never be discovered in the proper’ sense, tll 1t has
been proved.  He who imagines or anucipates a
cause is o lucky man—ke who discovers it 15 a
good phulusopher, Asto the faets themselves, they
are to be procured by observation and expenment.
Observation refers to the appearances of tlungs
as they existin nature, to the facts winch may be
taken notice of through the medinm of the senses.
The phenomena of the rising and setuing of the
heavenly bodies, could not ful to attract the at-
tention of mankind even in tie lowest state of bu-
man existence; and hence observations on the sun
and moon and stars viere made at the earliest pe-
riod of the history of man. In Chaldea and in
Egypt, they recorded their observations. The
Egyptians observed that whenever the nmundation
of the Nile tuok place, certam stars made therr
appearance above the horizon at a given hour.
This phenomenen depended upon the position of
the star with regard to the sun in his progress
throngh the ecliptic, and gave nse to the deter-
mination of the length of the year. It wasnot,
however, until an immense mass of observations
carefully made by Flamstead and others were pub-
lished, that a sufticient foundation was laid for a
theory of astronomy ; but without thesc observa-
tions, Newton never could have proved the accu-
racy of his caleulations, fur it was only whenthey
were found to agree with the facts, that he felt
the importance of the discovery that the force
of gravitation decreased, as the squares of the dis-
tances of the heaveniy budies increased,  And so
in every other science, the accurate observation of
abundant facts forms the foundation of thco-
1y.® Experiment may be considered as a kind
of observation—observation not of external things
asthey are, or their changes as they come to
pass, but of natural things which we ourselves
lave changed. Wetry by experiment combina-
tions which we do not see, or which we cannot
observe naturally, in order that we may dctect
the laws of matter that are lud from our cyes.
By cobservation, we Jook upon nature as she is—bs
experiment, as Sir. John Leslic used to say, we
thrust nature into @ corner, and extort from her
the secrets of her kingdom.  The facts wlnch we
get possession of expenimentally, are just as valu

able for the purpose of induction as those denved

» There is no such thing, properly speaking, as a
lalsetheory A theory is cither true, or 1o theory at

all. "When people speak of afalse theory, they ican
a hypothesis. .
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from observation; and the great object of the inves-
tigator should be, to be sure that they are facts—
that the experiment lias buen conducted with can-
tiwn anddehicacy. Tuere 15 no greater difiiculty that
w1 todern tuaes 1s to be encountered an the par-
st of scientitic dizcoveries, tnan the rare ingenu-
ty —the imventine constructneness thats requsite
properly to nstitute expeniwents, and prepare in-
strutuenis to extort trum nature her secrets, When
the pump wmakers to the Dukie of Florence found
that water would not nse lgher m their pumps
than 32 feet, they applied to Gahleo for a solution
of the problem ; Gahleo had recourse to the old
notion, that nature abhorred 2 vacuum, but that
her abhurreuce ceased when she had destroyed one
5o ligh as 32 feet.  Lhis nught have been reck-
oned m those tunes a very satisfactory explana-
tion of the thing, and so might the cxplanation of
the man v ho fell in lus attetpt to fly from the top
of Suslg Castle, as the story s told 1n MacGre-
cor’s story of Surhingshire. His reason was
that his wings having been made of feathers, the
feathers were attracted by the feathers of a num-
ber of hens that were below him, and that was the
reason why he fell upon the dung-lll. This mght
have been considered as good plalosophy then by
many; but Gakleo's solution of the problem why
the water did nuot rse higher than 82 feet m the
pump, was not satisfactory to his pupil Toricclli.
He suspected that it nist be the weight of the
atmcsphere that caused the water to ascend 82
fuet, and that the weiglht of” the column of water
bhalauced the pressure of the atmosphere,  But how
to prove this was another tiung. e proved it by
an experiment,  If it was the weight of the at-
musphicre that counterpoised the 82 feet of water,
hie saw that it would fullow, that by the substitu-
tion of mercury fur water, the column of mercuzy
in order to be balanced by the weight of the air,
would he less than 82 fect, by so much as mercury
is heavier than water, that is, that mereury in the
same circumstances as the water would stand at
the height of 28 inches, Fulling atube with mer-
cury, close at one end and open at the other, he
turns the tube upside down, placing the open end
ina vessel of mercury—the column of mercury re-
mained at the height he anticipated, which as it
varies alittle with the variable height of the at-
wasphere, forms 1 barometer or weather glass,
‘This experiment of Turicelli exhibited a fact which
rouducted directly to the discovery of the cause:
“at in many cases a series of experiments, and
these sometimes very complicated, are necessary
iir facts sufiicient for a proper induction.  With
respect hoth to observation and cxperiment, the
philosophy of Racon demands, that the facts which



