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BIOGRAPHY.

PART IL



PREFACE.

The following life of Galileo is the substance of a.

“iioutiog to the Library of Useful Knowledge by
the late president of the Council of Education. The
epitome *was made with his expressed sanction, and
is interspersed with additional ,matter composed by
himself. The proof sheets as they passed the jpress
were also corrected and approved by him.

The abridged life was intended to be agur..paed’
by 'another—that of Kepler—also an epitome of a
work!by the simu(e author. He had begun to revise
that epitome in which he intended to incorporate a
succinet account, popularly written, of the state of.
the science of Astronomy at the time Kepler com-
menced his speculations. He had already skeiched
the plan of his proposed'picture, when, alas for this
‘country and forposterity, the rude hsa‘nd of death
prevented the completion of his desig‘n. In these
» circunfstances it is deemed proper to publish the life
of Galileo by itself.

“Fhe editor cannot allow this opportunity to pass
without re;cotr‘d{ng his sense of the loss which India
has sustained by Yhe premature death of the learned
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mﬁn& lihe interests nf h&ghmtf..i;l a distant .and.',.
-thlqn th&‘ﬁ‘e Jehn Elliot Drﬁﬂiwaler Bethune No -
‘sooner was he nominated Fourth Ordm Ty Member
of'the Supreme Couneil o{ India, than he felt the
full welght of his respons:blllty as the future«director
“of Hinda educsnon. He valued his appointment
chieﬂy because he thought it would give him an
~ opportunity of assutmg in tbe deveiopment of ...2
Indian intellect’; because he might thereby contri-
blma to the e.levauon of a hundred wmillions of rational
Sﬂﬂla in the scale of civilization. - He e~r~'2rcd
llimself a debtor, no less to his Maker in heaven than
 to his soveréign on the earth, to extend the blessings
pf civilization ayd the triumphs of knowledge in the_-
W important dependency of the British empne

Whﬂe yetin England, he sought the sournsels of
n;en experienced in Indian affuirs, and well acquainted
lth the country and its-people, as to the best method
2 fﬂ"nwlng‘ up the good work to which a Hare had
d:emted his life and fortune, and: i in w'ich a Wilson,.
a..i_lqcaulay,@ Trevelyan, a Ryan, a Cameron,_ had
laboured so “assiduously. To all who apﬁeared capa-
“ble of eommunu:atmg informatibn on the subject, he
;pphagl without - hesitation.  Just - before  his em-
~ barkation, he ‘c‘*aneod to see an anonymous book on
ﬁlndu F«amn.le Eudeatmn liy a Lady who had been
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pmghe asceﬂamed er ma from the bgok-
seller wrote to her a lett‘er, mqmrmg in what

" manner “she 'haﬂ oaried oh e wo}k of Natwe Female

i Educauon, and reques‘ting areply by the Marseilles -

acket in order that it might overtake him at Malta.
-ﬂe receNed the reply a few weeks after his arrival
in. lndu. This simple fact wﬂL show how earnest
“he. waa in his w:shes to serve tbe country to which he
WIS commg
Under the lmpressron that the Fourth Ordmary-
' M_embgr of Council was ex-officio president ofwﬁ
Council of Education, he came prepared to direet
the course of public Instruction ifi Bengal, The zeal
with irhich he ‘commenced his* career was not the
transient _excitement of a fre:sh arrival. His ardent
desire for the moral and socml improvement of the
natives increased with his personal experience of
their character and posntmn the ehmger he hve&v,m
ut’jﬁ- fm,mry and the more he knew .f its people,
the more were hls plans enlarged for their education.
Whay was most remarkable was.the vigilance wu.l}
which he surveyed the minutest details in the de-
partment, while he uatched d over the general interests
of educah;oﬁ and attended to comprebensive ‘miea
sures, calculated. to mprove the .system pufsued in
| é’ouegea and Schodks, |
" The encouragement whlch he personally aﬁ'urded

, }- .'}
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“to teachers and pupils was no "'huihbié fa this.
‘was e::tended to private schools unconnected with- the
~ Gover t.  Accessible to all, he was especially so
“to those w'ho laboured for tha education of the natives.
. Whosoever had a plan to suggestr for the lm'})rovement
of the country immediately received an audience.

~me espegially eneouraged md:genous schemes pro-

jected by the natives themselves for the improvement
of thefr country and - its*literature. The humblast
village schools had their slufre of hla patronage and
persoml attention.
“The Mofussil Colleges and Schools w:ll Der,hgps
regret his death even more than those of the metro-
~ polis. He was the first president of the Council of
Education who nnually visited the Colleges of Dacca

- and Kishnegur when the distribution of prizes took

place. 'He was also often found presiding at the
examinations of small private Schools in distant ham-
lets where a carriage could not pass. Sa"

But what most endears Mr. Bethune’s name to our

- = — - T . 5
‘i"e'é‘o‘ﬁe-a*lori_s is his establishmeut of tll?t noble insti-

tution in which the Brahmin's and Su ra’s daughters

" were' for the first time seen to vie side by side as

candidates for literary distinction. The improvement
3t the fgg@le mind is necessary for the civilization
of the cuumr}. The mﬂuence of education in the
nest favouiible cizoumstances could exterd only to.
3 molety 6f the puﬁulatfon $0 long as the women
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ihat mﬂnqe,behe gatermed,. sm.h ull. _power even, orf
lts own subjects. ~The School- masters lectures can-’
_ not but be counteracted by the domestic counsels of
jo ..unmstructed mothers wives and sisters. * The infant .
* mind too must be neglected where maternal discipline

'MOsqble The president uf the Coungil of Edu-

cation perceived that his efforts to civilize the native
poPulﬂgcm were thwarted by obstacles which could
only be overcome by a comprehensive scheme of
. female educauau He accordingly®lost no time in
* establishing a school for the Education of Hindoo
- Females at his own expence. . =
- ‘Many persons had felt beforg Mr. Bethune the
‘necessity of fepale enlightenment® for the purposes
of India’s civilization. Some had also anticipafed
 him by the establishment of Schools for that object.
But no attempt had been crowned with the brilliant
success which attended his labouts. No family of
. _any respectability had eyer sent a girl to school before
2" M. Béthune’s Seminary was set on foot.
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THE LIFE OF GALILEO.

Tue greatest part of the knowledge we have

~ of*thsalaws, by which the Creator of the Uuiverse
has willed that this earth which we inhabit, the sun

which enlightens it by day, the moon and stars which

adorn the skies by night, shall’be moved and governed,

was wholly unknown to mankind, less than three
hundred years ago.,

B R

A well taught school-boy now learng'fore of the
true interpretation and connexion of the beautiful na-
tural appearanges we daily witness, than was known
to the wisest mien of the most enlightened nation’s of
the world, at the time when the East India Company
fitted out their first ships to trade with the East. The
subsequent rapid progress of Eurtpean science is due
to a change which twek place about that time in the
manifier of stulying Natural Philosophy.

The old system, which proved barren‘of good results
for more than a thousand years, was tainted with a
deadly error. The leaders and teachers of science, as
it was then understood in Europe, aud as some in this
land stifl undgrstand it, conceived philosophy to consist
in nothing but the assumption of some vague general
principleses the came ofsafl things, and in deducing
thence particular éffects and conbequences.
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2 LIFE OF GALILEO.

They treated with disdain the idea of beginning their
enquiries by a minuteand careful examination of facts;
this humble toil was too lowly for their lofty imagi-
nation: they deemed it absurd to begin, (as they
said) by studying the effects before the genéral cause °
was known.

At length it began to be -understood, that nothing
can be known of causes by the limited faculties of man,
but by their effects ; and that what jm callefl a cause is
for the most part nothing more than a name for a ge-
neral fact; to the knowledge of which the surest _Eath
is, by carefully noting and classifying & number of
particular facts, comparing them,in those respects in
which they recemble each other, ‘and distinguishing
their differences. This doctrine was for a long time
sour to the old school-men; because it taught, that
knowledge does not cousist in a pompous store of
authoritative mysterious sayings, for the truth of which
the Jeerner must rely on the merg assertion of
his teacher; put is to be built up, slowly and
painfully, by patient observation and experiment; in
which nothing can be taken for granted, and the
authority of the most learned must be treated as of less
value than the experience of the most ignorant.

But, when at ¥:st this method of seeking for knowledge
was received and alfbwed to be the only true way, it was
-as if scales Yiad ‘fhllert from the eygs of the blind, or as if
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3 LIFE OF GALILEO,

the key of an unintelligible cipher had been suddenly
made known.

Things became plain which yntil then .had been
incomprehensible ; and the most abstruse and lofty
disesragies rewarded the pains of those, who were
not ashamed to begin by owning, that they knew
nothiug but what experience nnght teach them, and
would hold fast to nothing to which it was OPPObed

Among the earliest and noblest of these menwas Gali-
leo. His personal exertions, continued without Tntermis-
sion through a long life, changed the g<neral character
of philosophy i Italy, then the most polished ecountry
of Europe. At the time of his death, his pupils kad
possession of the most cclebrated universities, and were
busily employed in practising and inculeating his
lessons : nor would it have been easy then to find one
student of natural philesophy, who did not ascribe the
formatiorr of his opinions to the direct or remote
influence of Galileo’s example. e was to that age
what Newton became to the following one.

The irtellect of the western world was then rousing
itself from its g sleep, as that of Bengal is waking
now ; and the 1an§mge used by an eloquent writer
to describe the change then taking place in Europe,
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4 LIFE OF GALILEO,

might be employed without much impropriety to de-
scribe the beginning of knowledge in this land.

¢ This s the ave wherein all men’s minds arein a
kind of fermentation, and the spirit of wisdom ¢nd learn-
ing besins to mount and free itself from those drossy
and <usihy impedimenis wherewith it his been so long
clogged. This is the aze wherein methinks phiiosophy
comes in with a spring tide ; and its enemics might as
well hope to stop the current of the tide, or fetter ‘the
ocean, as hinder the overflowing of free philosophy.
Methinks 1 see how all the old rubbish must be thrown
away, and the rotten buildings be overthrown and
carried away with so powerful an inundation. These are
the days that must lay a new foundation of a more
magnificent philosophy, never to be overthrcwn.”

Galileo Galilei was born at 'Pisa on the 15th day
of February, 1564. He belonged to a noble and
and ancient Florentine family, which, in the middle of
the fourteenth century, sndopted this syrname instead
of Bonajuti, uimler which several of their ancestors
filled distinguished offices in the staic of 'Florence.

His father, Vincenzo Galilei, was a mau of consider-
able talent and learning, with some knowledge
of Mat&ematics, He studied paiticularly the theory
and practice  of music, on which he published
several esteemed treqtises. In his Dialogue on ancient
and modert musiz, Wineened exhibits proofs, not ouly
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& LIFE OF GALILEO.

of a thorough acquaintance with his subject, but of »
sound and vigorous understanding wupplied to other
topics incidentally discussed.

* It appears to me,” says one of the speakers in the
dialogue, “ that they who, in proof of any assertion ;
rely¥Miply on the weight of authority, without bring-
ing any arzument in support of it, act very absurdly ¢
I, on‘the contrary, wish to be allowed freely to question
and freely to answer you, withdut any sort of adulation,
as well becomes those who are truly in scarch of truth.”
Sentiinents like these were of as rare occurrence, in
Europe at the close of the sixteenth century, as they are
still in Asia ; and it is to be regratted that Vincenzo
hardly lived dng enough to witness his idea of a
true philosopher “thoroughly embodied in the person of
his son.

Galileo gave early proofs of an active and in-
telligent mind, and distinzuished hlmee]f'm his child-
hood by his skd! in the construction of'i ingenious toys
and models of machinery; supplying tke deficiencies
of his information from the resources of his own inven-
tion. He conciliated the good will of his companions
by the ready good nature with which he employed
himself in their service and for their amusement. The
boyhood of hie great follower Newton, whose genius

in many respects ) closely. resembled his own, was
marked by a simtlar ‘talent.”
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6 LIFE OF GALILEG.

Vincenzo was not rich ; he was burdened with
a large family, and was unable to provide expensive
instructors for his son; but Galileo’s own energetic
industry rapidly supplied the want of wetter oppor-
tunities ; and he acquired, under considerable disadvan-
tagafmthe ordinary rudiments of a classical edueation,
and a competent knowiedge of the other branches of
literature which were theu usually studied. His leisure
hours were applied to musicang drawing ; in the fofmer
accomplishment he inherited his faher’s talent, being
an excellent performer on several instruments, especially
on the lute ; this continued@o be a favourite recrediivon
during the whole of his life. He was also passionate-
ly fond of panting, and at one time wished to make
it his profession » his skill and judgment of pictures were
highly esteemed by the most eminent contemporary
artists, who did not scruple to own publicly their de-
ference to young Calileo’s criticism.

When he had nearly’ completed his s~venteenth year,
his father, becoming daily more sensible of his superior
genius, determined, although at a gréat personal sa-
crifice, to give him the advantages of an university
education, intending that he should adopt the profession
of medicine. Accordingly, in 1581, he commenced
his academical, studies in the uni:rersity of his native
town, Pisa, In tht matriculation lists he is styled
Galileo, tht sott of Viucenzo (talilei, of Florence, scholar

inArts, It is dated 5th *November 1581 Viviani,
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7 LIFE OF GALILEO.

his pupil, friend, and panegyrist, declares that, almost
from the first day of his being enrolled on the lists of the
academy, he was noticed for the dislike with which he
listened 1o the dogmas of the Aristotelia philosophy,
then universally taught ; and he soon became obnoxious
to th&professors, from the boldness with which he pro-
mulgated what they styled his philosophical paradoxes.
His early habits of free inquiry were irreconcileable
with the mental quietude of his instructors, whose
philosophical doubts, when they ventured to entertain
any, were speedily lulled by a quotation from Aristotle,
Galileo’s earliest mechanical discovery, to the super-
ficial observer an unimportant one, occurred dur-
ing the period of hisstudies a: Pisa. His attention
" was one 55')‘; taken by a lamp swinging from the
roof of the Cathedral, the vibrations of which, whether
great or small, seemed to return at equal intervals of time.
The instruments then employed for measuring time were
very imperfect : Galileo attempted to bring his obser-
vation to the test befdre quitting the Zhurch, by com-
paring the vibrations with the time of the music, and
with the beatings of his own pulse. His mind
béing then principally employed upon his intended
profession of medicine, it struck him, when by repeated
and varied experiments he had fully satisfied himself
of the regularity of the vibratiops, that the process he
at first adopted “niight be reversed, and that an in-
strument’ coﬁsm}etéd on ¢his principle might be usefully
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8 LIFR OE GALILEO.

employed, in ascertaining the rate of the pulse, and
its variation from day to day. He iramediately carried
the idea into execution, and it was for this sole and
limited purpose that the first pendulum wa$ constructed-
Viviani tells us, that the value of the invention was
soon.appreciated by physicians: it was still in com-
mon use by them in 1654, when he wrote his account
of the life of Galileo.

At the time of this discovery, Galileo was enfirely
ignorant of mathematics, the study of which was then
at a low ebb, not only in Italy, but in every part
of Europe. His first inducement to acquire a kriw-
ledge of Geometry arose from his partiality for drawing
and music, gnd from the wish to undersiand their
principles and theory. His father, soon perceiving that
his whole attention was fixed on, Euclid and Archimedes,
to the neglect of Hippocrates and Galen, privately
requested his mathematical instructor to feign some
pretext for discontinuing his lessons ; but young Galileo,
having e=e2snjoyed the delightful sensations derived
from a knowledge of the exact scipnces, and the
application of mathematical reasoning to the explana-
tion of natural phenomena, could not now be turned from
from his favourite studies.

Whilst perusing the Hydrostatics of Archimedes,
Galileo composed his earliest ework,—an Essay on
the Hydrostatlcaf Balancg This essay had an im-
mediate and 1mportant ibfluerze on his fortunes, for
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9 LIFE OF GALILEO,

it introduced him to the approving notice of Guido
Ubaldi, then one of the most distinguished mathe-
maticians of Italy, who, struck with the genius dis-
played by tLe young author, made mextion of him
to his brother, the Cardinal Del Monte. The
Cardinal spoke of him to Ferdinand de’ Medici, the
reigning Duke of Tuscany, asa young man of whom
the highest expectations might be entertained. By
the Duke’s patronage he was nominated, in 1589, tc the
lecture-ship of mathematics at Pisa, being then in his
twenty-sixth year. His public salary was fixed at
the insignificant sum’of sixty crowns annually ; but he
had an opportunity of greatly adding to his income
by private tuition.

As soon as GLalileo was settled in his new office, he
renewed his inquiries into the phenomena of nature
with increased diligence. He instituted a course or
experiments, for the purpose of putting to the test the
mechanical doctrines of Aristotle, most of which he
found unsupported even py the pretencc of experience.

Galileo was not the first who had ventured to call
in question the authority of Aristotle in matters of
science ; although he was undoubtedly the first whose
opinions and writings produced a very marked and
general offect. Nizzoli, a celebrated scholar who lived
in the early part of the 16th century, had condemned
Aristotle’s philosopuy, especially his Physics, in very
unequivocal and forcivle terws ; declaring that, although
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10 LIFE OF GALILEO.

there were many excellent truths in his writings, the
number was scarcely less of false, useless, and ridicu-
lous propositions. Benedetti too, about the time of
Galileo’s birth, had written expressly in cbnfutation of
several propositions contained in Aristotle’s Mechanics ;
and it is now known that the celebrated painter
Leonardo da Vinei had anticipated Galileo in many of
his «cientific ideas; although his writings remained
nearly unknown, until they were deciphered not more
than sixty years ago. Kopérnik,tor Copernicus, as
he is usually called, a native of Thorn in Prussia, had
published his great Astronomical work, De Re-
volutionibus, in 1543, restoring the knowledge of the
true theory of the solar system,; and his opinions
were gradually gnd silently gaining ground.

At a very early period of his carcer, Galileo
adopted the theory of Copernicus, that the Sun
is the centre of the solar system, and that the earth
and planets revolve ronnd it. This theory was then
opposed . we prejudices, because it appeared to
contradict the senses, of the people; the dignitaries
of the church believed and taught that the earth is
jmmoveable, and that the sun rolls round it : al} those
who thought differently were therefore in danger of
being 'condemned as heretics ; for daring to think
otherwise than men, who, béing their appointed
teachers in rq.ligioir.l. claimed the right of controlling
their reason in all things,
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11 LIFE OF GALILEO.

Galileo’s emancipation from these prejudices was in
part owing to the lectures of a Mathematica] Professor
named Whursteisen, or Urstisius, as he called himself, in
conformity with the then prevailing taste +for adopting
Latin names. The account which Galileo has given in
one of his Dialogues on the Copernican system, of the
change of opinion of one of the speakers, certainly was
meany to describe what passed in his own mind.

“ Being very young, and having scarcely finishea my
course of philosophy, which I left off as being set upon
other employments, there chanced to come into these
parts a certain foreigner of Rostoch, whose name, as 1
remember, was Christianus Urstisius, a follower of Co-
pernicus ; who, in an academy,’ gave two or three
lectures upon this point, to whom many flocked as
auditors; but I, thinking they went more for the
novelty of the subject than otherwise, did not go to hear
him ; for [ had concluded with myself that that opinion
could be no other than a solemn madness; and, ques-
tioning some of those who had been the.e, I perceived
they all made a jest thereof, except ong, who told me
that the business was not altogether to be laughed
at: and, because the man was reputed by me to be very
intelligent and wary, I repented that [ was not there ;
and began, from that time forward, as oft as I met with
any one of the Copernican perswasion, to demand of
him if he had betn always of the same judgment.
Of as many sl vkamingd I found not so much as
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one who told me not, that he had been a long time of
the contrary opinion, but had changed it for rthis,
as convinced by the strength of the reasdns proving
the same ; and afterwards, questioning them one by
one, to see whether they were well possessed of the
reasons of the other side, { found them all to be very
ready and perfect in them; so that I ceuld not truly
say that they took this opinion, out of ignorance, vanity,
or to show the acuteness of their wits. On the con-
trary, of as many of the Peripatetics and Ptolemeans
as I have asked, (and out of curiosity 1 have talked
with many,) what pains they had taken ir the book of
Copernicus, I found very few that had so much as
superficially perused it ; but, of . those who I thought
had underf.sod the same, not dne: and, moreover,
I have inquired amongst the followers of the Peripaietic
doctrine, if ever any of thera had held the contrary
opinion, and likewise found none that had. Where-
upon considering, that there was o man who followed
the opinion of Coperniens that had notlbeen first on the
contrary” ‘side, and that Was not very well acquainted
with the reasons of Aristotle and Ptdlemy; and on
theé contrary, that there was not one of the followers
of Ptolemy that had ever been of the judgment of
Copernicus, and had left that to embrace this of Aris-
totle ;t—-con'sidering, I say, thes(e things, I began to
think, that one wko leaveth an opinion imbued with his

milk, and folfotved by very cmag,y, to take up another,
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owned by very few, and denied by all the schools,
and that really seems a great paradox, must heeds
have been moved, not to say forced, by more power-
ful reasons, For this cause I am becom¢ very curious
to dive, as they say, into the bottom of this busi-
ness.”

Galileo’s contemporaries well deserved the con-
temptuous epithet which he fixed on them of Paper
Philosophers. To use his own words, in a letier to
Kepler on this subject, « This sort of men fancy that
philosophy is to be studied like the Aneid or Odyssey,
and that the true reading of nature is to be detected by
the collation of texts.” Galileo’s own method of
philosophizing was widely differént ; he seldom omitted
to uphold ev?ry new assertion by the test of experiment,
either directly confirming it, or tending to show its
probability and consistency. " It has been already
stated that he engaged in a series of experiments to
investigate the truth of some of Aristotle’s mechanical
theoremg As fast a$ he succeeded in demonstrating
the falsehood of -any of them, he ‘denounced them
from his professorial chair with un energy and success
which irritated more and more against him the other
members of the academic body.

Anistotle had asserted, that if’ two different weights
of the same material were let fall from the same height,
the heavier pne wpuld regch the ground sooner than
the other, the times bding ¥ the proportion of their
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weights, The experiment is certainly not a dlﬂicult
one, but few thought of that kind ,of proof; conse-
quently this assertion had been long received upon
the word of Aristotle among the axioms &f the science
of motion. Galileo ventured tc appeal from the au-
thority of Aristotle to that of his own senses, and
maintained that, with the exception of an inconsider-
abld difference, which he rightly attributed to the
resistance of the air, acting upon the surfaces 8f the
weights ina proportion different from that of their solid
contents, they would fall in the same time. The Aris-
totelians ridiculed and refused to listen to such an idea.
Galileo repeated his experiments in their presence from
the famous.eaning tower at Pisa’: but, with the sound
of the falling weights still ringing in their ears, they
persisted in gravely maintaining, that a weight of ten
pounds would reach the ground in a tenth part of the
time taken by one of a single pound, because they
were able to quote chagter and verse in which Aristotle
assures #h..& that such is the fact. A temper of mind
like this could not fail to produce ill Gwill toward him
who felt no scruples in exposing their wilful folly. The
watchful malice of such men soon found the means
of making Galileo desirous of quitting his situation
at Pisa. Accordingly, under the negociation of his
staunch friend Guido Ubaldi, and with the consent
of Ferdwando, he procuted from the republic of
Venice a nommatlou for%ix years to the Professorship
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of mathematics in the University of Padua, whkither
he removed in September 1592,

To this epoch of Galiled’s life may, be referred
his re-invention of the thermometer. The original ides
of this useful instrument belon2s to the Greek mathe-
matician Hero ; but the practical application of it
was reserved for Galileo. Galileo’s thermometer was
a rude and imperfect instrument, as is generally the
case with the first germs of invention : it consisted of a
glass tube ending in a bulb in whith the air had been
rarified by heat. While the air in the tube was in this
expanded state, the open end of the tube was plunged
into water, which rose in the tube as the air in
the bulb contracted again on ‘cooling. The rise
or fall of the Wwater in the tube, regulated by the
condensation or expansion of the air iu the bulb,
indicated the temperature. The scale of this ther-
mometer was therefore the reverse of that of the
instrument now in usg- for the water would stand
at the HMMest level in the cold weather, whén the
expansion of the air in the bulb woul be the least.
It was in fact partly a barometer, as well as a thermo-
meter, and for that reason, imperfect as either ; becavse
the rise of the water in the tube would be caused not
only by the contraction ot the air in the bulb, but also
by the varying pressure of the outward air on the surface
of the watar in which the tube was plunged. Galileo’s
knowledge on these matters waé not sufficient to allow
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him to appreciate this imperfection of his instrument. It
first became a true thermometer a few years after his
death ; when the improvement was made of hermeti-
cally sealing the open end of the tube alter expelling
all the air by boiling the liquid in it. The subsequent
use of mercury instead of water or spirit of wine has
brought the instrument to its present state.
Thesame period of Galileo’s lecture-ship at Padua de-
rives interest from its including the first notice whith we
find of his having embraced the doctrines of the Coper-
nican Astronomy. In a letter, apparently the first which
he wrote to Kepler, dated from Padua 1597, he congra-
tulates him on his “ elezant discoveries in eonfirmation
ofthe truth,” and then adds, ¢ many,years ago, I became
“ a convert to tke opinions of Copernicus; and by that
“ theory have succeeded in explainiug many pheno-
“ mena, which on the contrary hypothesis are alto-
“ gether inexplicable. 1 have arranged many argu-
“ ments and confutations of the opposite opinions,
“ which hasrever I have not yet dared' to publish. If
* there were many such as you, T would venture to
“ publish my speculations; but since that is not so,
“ 1 shall take time to consider of it.” Conformably to
this declaration he continued for some tune longer,
in compliance with popular prejudice, to teach the
Ptolemaic system, although he had satisfied himself that
it was not true. It is impqgsible not to condemn such
conduct ; but it may afford weful subject of self-2x
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aminan, if every onetio, Who is able to discern what
Galileo’s behaviour ought to have baen, will ask'hig
own conscience, if he himself has never been guilty
of openly” professing opinions which, inithe privacy
of his own thoughts, he disbelieves and has dis-
carded. Itis to be feared that the number of those
who, on such self-examination, feel themselves entitled
to censure Galileo's weakness, without including them-
selves in the same condemnation, is smaller than ntxght
at first be thought.

Galileo’s reputation was now rapidly increasing ;
his lectures were attended by many persons of
the highest rank, among whom were the Archduke
Ferdinand, afterwards Emperor of Jgrmany, the Land~
grave of Hesse, angd the Princes of Alsace and Mantya.,
On the expiration of the first period for which he had
been elected professor, he was re-chosen for 2, gimilar
period, with a salary increased to 320 floring

‘The appearance of a new star in 1604 gave occasion
for various gpeculations on the Pt of astroniomers,
the majority of whom pronouncegd it 45 1o only a
meteoric appearance engendened in the atmosphere.
But Galileo shewed, from, the absance of Paraltax,
that instead of being nearer the earth than the moon,
as this supposition implied, it wmust be situated among

the most remote heavenly bodies.* This was incon-
ceivable to the ArlStO%gtms, whose notions of a perfect
simple, and “ﬂChanf’eahle hedven Were quite at variancd
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with the introduction of any such new body; and we
may perhaps consider these lectures as the first public
declarations of Galileo’s hostility to the old Ptolemaic
and Aristotelian Astronomy.

In 1606 he was re-appointed to the mathematical
lecture-ship, and his salary was increased to 520 florins.
His public lectures were at this periol so much
thronged, that the usual place of meeting was insuffici-
ent to contain his auditors; and he was on &everal
occasions obliged to adjourn’to the open air, even from
the school of medicine, which was calculated to hold
one thousand persons.

Galileo’s reputation being now greatly increased,
proposals were made to him ih, 1609, to return to his
original situation at Pisa. He had been in the habit of
passing over to Florence during the academic vacratwn,
for the purpose of giving mathematical instruction to th=
younger members of Ferdinand’s family ; and Cosmo,
who had succeeded his father as Duke of Tuscany,
regretted.that so mas‘ierly a geniuschad been allowed
to leave the University which he natura]ly should
have graced.

The year 1609 was signalized by Galileo’s dis-
covery of the telescope. Many writers before him
appear to have had some idea of an instrument whereby
distant objects might be seendarger and clearer. Of
them, his contemporary Baptmta Porta was the most
celebrated He remarked iy, a work entitled Natural
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Magic, which was published at least twelve years be-
fore Gillileo’s discovery : “ Concave lenses show distant
aobjects most clearly, convex those which "are nearer,
whence ‘they may be used to assist the sight. With a
goncave glass distant objects will be seen, small, but
distinet; with a convex one those near at hand,
larger, but confused ; if you know rightly how to com-
bine one of each sort, you will see both far and near
objects larger and clearer.” These words skew, if
Porta really was then unacquainted with the telescope,
how close to an invention it is poss’ible to come without
lighting on it; for of precisely such a combination
of a convex and concave lens, fitted to the ends of an
organ pipe by way of tube, did*the whole of Galileo’s
telescope consjst. Notwithstanding the precision of
Porta’s description, it is nearly certain, from ‘other
passages in his writings, that he had never really mads
such an instrument ; and that he was rather speculating
on what he believed to be possible, than describing
what he had experiented to be true. In the actual
invention of the telescope, Galileo was anticipated by two
spectacle makers, Zacharias Jansen and Henry Lipper-
hey ; their invention was however a lucky hit, rather than
an elaborate discovery on scientific principles. Galileo
never pretended to have been the first to make
the discovery ; but declared, ,that on hearing that
such an instrument had' been invented in Holland,
he set himself fo consijer how it could be
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madg. His reasoning on this qccasion is thus given
in his own words: “ I argued in the following
manner. The contrivance consists either of one glass
or of mons ; one is not sufficient, since it pust be either
convex, or concave, or plane; the last does not pro-
duce any sensible alteration in objects; the concave
diminishes them ; it is true that the convex magnifies
but it renders them confused and indistinet ; conse-
quently, one glass is insufficient to produce" the dgsired
effect. Proceeding to considur two glasses, and bear-
ing in mind that the plane glass causes no change, I
determined that the instrument could not consist of
the combination of a plane glass with either of the
other two. I therefore applied myself to make ex-
periments on combinations of the two other kinds, and
thus obtained that'of which I wasin search.”

But whoever might be the original inventor of the
instrument, Galileo was undisputably the first to employ
it to any useful purpose, and it seems that be soon
brought it to a degree of ‘perfection, which’ fora long
time was quite inimitable, even in the' country which
first saw the invention. '

'He instantly perceived the vast importance to astrono-
my of the new powers of vision which he had thus ac-
quired, and spared no time or pains in the use of them.
The splendid discoveries which rewarded his toil were
of the most essential service to the science of astrono-
my. They ‘were the’ beginning .of that magnificent
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serie¥ ot observations, which had continued unbroken
from his time to ours with ever increasing pxecihion
and whlch has finally enabled astronomers to write
the hlstory of the revolutions of the heavenly bodies
during the long series of ages that are past, and to pre-
dict, with unerring confidence, their courses yet to come.

Galileo presented the first telescope that he con-
structed to the Doge of Venice. Assoon as he had
provided himself with apother, he beg;;l a
careful  examination of the heavenly bodies.
After considering the beautiful appearances which the
varied surface of the moon presented to this new
instrument, he turned his telesgope toward Jupiter ;
and his attention was soon arrested by the singular po-
sition of three small stars, near that planet, which ap-
peared almost in a straight line with, and in the direc-
tion of, the ecliptic. The following evening he was
surprized to find that two of the thyee, which had been
to the eastward of the planet now appeated on the
contrary side, which he could not réconcile with the
apparent motion of Jupiter among the fixed starsas
given by the Astronomical tables. Observing these
stars night after night, he could not fail to remark that
they changed their 1elative positions. A fourth also
appedted; and in a short time he could no longer ref'use
to believe that these small stars, which are too small to
be seen hy the unassisted.eye, are four moons, re-
volving round Jupiter, inthe $ame manner in which



winfrez slaw t W

it Aty sfrs Wiy wXES SigHs  @Mife-
el canfonamr wivitafy ageta Ui @wd
7815 fafars a3 sfave ofs scdw wghE 3o
ofars wwx e2HitER |

sifafme wite) @ 17 frhte TR otxl [{fEo
TMIT CSlw Toitfy wify geifers win AT
WAL W 4 TG aigs FRT T F&T YAl
AR Y T FACS wTag sfaraa @3 ewigl |l
aox Awid et 2emits SiTr Bl AitE T3
fefw @ywe: fafomizfe s nuterg oatel @ T wiwl
T ame F0a o1 ST T2 @y i Ffave Bt
T FIA SIS FifF Ta0wa faiF @ avzd wgen ey
FNEAATS HA TIR UGS Awg @y AT oAfe-
he Sizig ey wf‘»’ra €32 SRAF fFTA F@ITH
g (@ @ foq amtay gIb e avzy o4& fwe
it sfg3 sif=57 qre wifAates Sizics Sigtw wize
PHRTTA (Y T3A | oG 6T ARG MR AWE
wAtA AR eifasigzife 3x=fer afex #fee
izl waAEy i zeutts o @fssifars @&
T @3 T FHMT (v wiFtTE 97T ANG
ST A%T MIT WILT 22A| AT GAIT @ FA
w3 9% {wT AT TQINT «F Figta sfawaw
AF XYY ALHX 9F b TN WARI WA SATCTTHRA
agE dwfwd 0 w5 Tw v
Igfen ouw s Y TN T wAftEnd
A | wawy AW etaz weA geifen ww



2 LIFE OF GALILEO.

-

our earth is accompanied by its single attendant. In
honor of his patron Cosmo, he named them the Me-
dican stars. They are now simply called Jupiter’s
moons or Satellites,

The discovery of four new starsin the planetary sys-
tem caused great excitement in Earope. Some became
jealous of Galileo’s reputation ; others, whose fancies
had predetermined that there could not be more than
six planets in the universe, were anxious to falsif§ the
discovery with logical arguménts ; or, to use Galileo’s
own words, ¢ as if with magical incamations to charm
the new planets out of the sky.” Astrologers called
upon him to attribute some influence to those new
denizens of the sky; since in their opinion no star
could exist without exercising some influence over
earthly destinies. " The philosophical discoverer chal-
lenged them all to see the Satellites througb his teles-
cope, remarking that no logic could falsify that which
really existed.

There were other discowries announced in Galileo’s
book, of great and unprecedented importance, and
which scarcely excited less discussion than the con-
troverted Medicezan planets, His observations on
the moon threw additional light on the constitution of
the solar system, and cleared up the difficultie$ which
encumbered the explanation of the varied appearance
of her surface. The'different theories current at that
day, to actount for Shese pheqpmena, are collected
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and described by Benedetti, and also, with some lives
liness, in & mythological poem by Marini. We are
there told that, in the opinion of some, the dark
shades th the moon’s surface arise from the interposi-
tien of opaque bodies, ﬁoatiné between her and the
sun, which prevents his light from reaching those parts :
others thought, that on account of her vicinity to the
earth, she was partly tainted with the imperfection of
our terrestrial and elementary nature, aud wamnot of
that entirely pure and refifed substance of which the
more remote heavens consist. A third party looked
on her s a vast mirror, and maintained that the dark
parts of her surface were the reflected images of our
earthly forests and mountains.

Galileo's glass taught him to believe that the surface
of this planet, far from being smooth and polished,
as was generally taken for granted, reaily resembled
our earth in its structure; he was able distinctly to
trace on it the outlines of motntains and other in-
equalities, the summits of which reflected the rays of
the sun before they reached the lower parts, and the
sides of which, turned from his beums, lay buried in
deep shadow. He recognized a distribution into some-
thing similar to continents of land, and oceans of water,
whjch reflect the sun’s light to us with greater or less
vivacity, according to their c?nstitution. These con-
clusions were uttetly odious to the Aristotelians ; they
had fobmed@ a ‘preconckived notion of what the
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moon ought to.be; and they loathed the doctrines
of Galileo, who took delight, as they said, in distorting
and ruining the fairest works of nature. It was in
vain he atgued, as to the imaginary perfection of the
spherical form, that although the moon or the earth,
were it absolutely smooth, would indeed be a more
perfect sphere than in its present rough state, yet
touching the perfection of the earth, considered as a
natural body calculated for a particular purposemevery
one must see that absolute smloothness and sphericity
would make it not only less perfect, but as far from
being perfect as possible; ¢ what else” he demanded,
“ would it be but a vast unblessed desert, void of
animals, of plants, of cities, and of men; the abode
of silence and inaction, senseless, li'feless, soulless, and
stript of all those ornaments which make it now so

various and o beautiful.”

In the same essay, Galileo also explained at some
length the cause of that part of the ‘moon being visible,
which is unenlightened "irectly by #he sun in her
first and last quarter. Maistlin, and before him
Lecnardo da Vince, had already declaréd this to arise
from what may be called carthshine, or the reflection
of the sun’s light from the terrestrial globe, exactly
similar to that which the moon affords us when we are
similarly placed between her and the sun; but the
notion had tfot been” favourably received, because one
of the aré‘um‘ents aéainst_ the tearth being a plaget,
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revolving like the rest round the sun, was, that it did
not shine like them, and was therefore of a different
nature; and this argument, weak ds it was in itself,
the theorly of terrestrial reflection completaty overturned.
The more popular opinions ascribed this feeble light,
some to the fixed stars, some to Venus, some to the
rays of the sun, penetrating and shining through the
moon. Even the sagacious Benedetti adopted the
notion of this light being caused by Venus, «in the
same sentence in which he‘explains the true reason
of the faint light observed during a total eclipse
of the moon; pointing out that it is occasioned by
those rays of the sun which reach the moon, after
being bent round the sides of (.he earth by the action
of our atmosphcre.

Galileo also announced the detection of innume-
rable stars, invisible to the unassisted sight; and
those remarkable appearances in the heaveus, gene-
rally called nebule, the most considerable of which
is familiar to all under e name of fhe milky way,
when examined by his instrument, were found to
resplve themselves into a vast collection of minute
stars, too closely congregated to produce a separate
impression upon the unassisted eye. Benedetti, who
divined that the dark shades on the moon’s surface
arose from the constitution of those parts which
suffered mhch of the llght to pass into them, and
consequently ‘reflected a less portion of it, had main-
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tained that the milky way was the result of the
converse of the same phenomena; and declared, in
the language of his astronomy, thut it was a part
of the eighth orb, which did not, like the rest, allow
the sun's light to traverse it freely, but reflected a
small part feebly to our sight.

Galileo next turned his attention to the planet Saturn,
and described what he thought he saw in the following
terms. “ I have observed, with the greatest admiation,
that Saturn is not a single diar, but three together;
which, as it were, touch each other, and are con-
stituted in this form 00o : the onein the middle being
somewhat larger than those on each side.” Saturn
being much farther from thev earth than Jupiter,
Galileo’s glass was not of sufficient power to shew
him the real constitution of this extraordinary planet;
it was reserved for Huyghens, about the year 1656,
to declare to the world that these supposed attendant
stars are in fact part of a ring which surrounds, and
yet is completely distine! from, the kody of Saturn;
and the still more accurate observations of Herschel
have ascertained, that it consists ofttwo concentric
rings, revolving round the planet, and separated from
each other, by a space which our most powerful
telescopes scarcely enable us to measure. '

The next discovery of Galileo, was in the highest
degree impertant io the Copernican theory. The
planet Ventus, knowrt commdnly’ as the morning and
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evening star, being now arrived at that part of her
orbit, in which she is placed between the earth and the
sun, and, consequently, with only @ part of her en-
lighte‘ne[l surface turned toward the earth, the telescope
shewed her in a crescent form, like the moon in & similar
position ; and, tracing her through the whole of her
orbit round the sun, or at least so long as she was not
imvisible from his overpowering light, Galileo had the
satisfaction ofseeing the enlightened portion, in each posi-
tion, assume the form appropriate to that hypothesis. It
was with reason, therefore, that pe laid stress on the
importance of this observation ; which also established
another doctrine, scarcely less obnoxious to anti-
Copernicans ; namely, that a new point of resemblance
was here found between the eapth and one of the
principal planets; and, as the reflection from the earth
upon the moon had shewn it fo be luminous, like the
planets when subjected to the rays of the sun, so this
change of apparent figure demonstrated that one of the
planets, not near the earth, and therefore probably all,
arein their own nature not luminous ;" and only reflect
the sun’s light which fall upon them : an inference,
of which the probability was still further increased,
a few years later, by the observation of the transit of
Merc#ry over the sun’s disc.

Galileo’s resignation of the mpthematical professor
ship at Padua occasioned much dissatisfaction to all
those who' wefe contected with, that university. Per-

- .
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haps they did not fully appreciate his desire of returning
to his native country, and the importance to him and to
the scientific world in general, of the complete leisure
which ‘Cgsmo secured to him at Florencg ; for, by the
terms of his diploma he was not even required to
reside at Pisa, nor to give any lectures, excepton
extraordinary occasions, to sovereign princes and other
strangers of distinction: the Venetians remembered
only, that they had offered him an honourable asylum,
when almost driven from Pisa;: that they had increased

_ his salary to four times the sum which any previous

professor had enjoyed ; and, finally, that, by an almost
unprecedented decree, they had but just secured him
in his post during the remainder of his life. Many
took such offence as to refuse to have any further com-
munication with kim; and Sagredo, a constant friend
of Galileo, wrote him word that he had been threatened
with a similar desertion, unless he should concur in the
same peremptory resolution ; which threats, however,
Sagredo, at the same time, intimated his intention
of braving. Early in the year 1611, Galileo made
bis first appearance in Rome, where he was received
with marks of distinguished consideration; and where
all ranks were eager to share the pleasure of contem-
plating the new discoveries.  Whether we, consider
cardinal, prince, or prelate, he found an honourable
reception from them all; and had ‘their palaces as open
sud free tq him s the houseg of his private friends.”
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Among other distinctions, he was solicited to become
a member of the newly-formed philosophical society,
the once celebrated Academia Linéea, to which he
readily fssented. The founder of this¢ society was
Federigo Cesi, the Marchese di Monticelli, a young
Roman nobleman, the devotion of whose time and
fortune to the interests of science has not been by any
means rewarded with a repwtation commensurate with
his deserts.

Galileo did not indulge the curiosity of his Ro-
man friends by exhibiting only the wonders already
mentioned, which now began to lose the gloss
of novelty ; he disclosed a new ‘discoveryﬁ which ap-
peared still more extraordinary, and, to the opposite
faction, more hateful, than anything of which he had
yet spoken. This was the discovery, which he first
made in the month of March, 1611, of dark spots on
the body of the sun. A curious fact, and one which
well serves to illustrate Galileo’s superior power of seeing
things simply as they are, is, that these spots had been
observed and recorded, centuries before he existed ; but,
for want of careful observation, their true nature had
been constantly misapprehended. Onue of the most
celebrated occasions was in the year 807 of our era,
in which a dark spot is mentionéd, as visible on the
face of the‘sﬁn. during seveq or eight days. It was
then supposed to.be Mercyry.”
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In his first announcement of this new discovery, Gali-
leo pointed out that these spots offer a strong argument,
either that the sun revolves on itself, or‘else that, perhaps
other sta¢s, like Venus and Mercury, revtlve about it;
invisible to us, on account of their nearness to the sun,
unless when they pass directly between it and the
earth, At a later period, he satisfied himself, by
patient observation of the spots, that they are ia
actual contact with the body of the sun, where tkey are
continually appearing and dis4ppearing. He described
their figures, which are very irfegular; some very
black, others less so; and the manner in which one
often divides into three or four, and at other times, two,
three or more unite into one; beside wich, he ascer-
tained that they all have a commor and regular motion,
turning round (as he said,) with the sun, in the course of
a month. The more accurate measurements of later
astronomers have fixed the time of the sun’s revolution
onits axis at 25 days 10 hours.

In one of the letters cokcerning the spots on the sun,
Galileo mentioned a circumstance, connected with one
of his previous discoveries, which for a £me greatly dis-
turbed him. On returning tothe examination of the planet
Saturn, he found that its remarkable lateral appendages

, had disappeared ; and that it presenied a perfectly round
and defined disc, like that of Jypiter. Many of his
opponents had obstiftately maintained, that all the pre-
tended didcovbries, With hi§ mew-fangled instrument,
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were only optical delusions; and he could not but
perceive what a ground of triumph this unexpected
event was likely to afford them. However, this did
not detr him from publishing the fa-t, true to his
constant practice of telling exactly what he was able
to observe; and, after a little time, recovering from
his first alarm, he ventured to predict the time when
the side stars, as he called them, would again be visible ;
declaring at the same time that this expectation was
merely grounded on some ccnjectures which seemed to
him probable, but was not to be deemed a conclusion
from undoubted principles. They did return, but
not at the period predicted by him ; because, as has been
already mentioned, he did not thoroughly understand
the nature of this curious phenomenon, The real cause
of change in Saturn’s appearance is the thinness of the
ring, which surrounds the planet, and the projectiny
parts of which he mistook for side stars : when it is
turned edgewise to the earth, it does not reflect light
enough to be visible to vs.

All these new discussions did nut cause bhim to
neglect his earlier discoveries. By continued observa-
tion of Jupiter’s satellites, he succeeded in 1611, in
duiermining the periods of their revolutions about the
planet ; and, in December 1612, he published a short
ephemeris, or table of the expected positions for the
months of March and April of the next year.
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About the same time he cocmposed his discourse on
Floating Bodies, in which he restored Archimedes’
theory (pf Hydrostatics.  His attention was drawn
to this subject by an argument vpon floating bridges,
which had chanced to arise at one of the scientific
meetings in the house of his friend Salviati. The
general opinion of a company appearing to be
that the floating or sinking of the body depended
principally upon its shape, Galileo undertook to con-
vince them of their error. If he had not preferred
more direct arguments, he might‘ merely have told
them that in this instance they were opposed to their
favourite Aristotle; whose words are very unequivocal
on the point in dispute. * Form is not the cause why
a body moves drwnwards rather than upwards, but
it does affect the swiftness with which it moves;”
which is exactly the distinction, which those who called
themselves Aristotelians were unable to perceive, and
to which the opinions of Aristotle himself were not
always true. Qalileo states the discussion to have
immediately arisen from the assertion of some one
m the company, that condensation is tke effect of cold ;
and ice was mentioned as an instance. On this
Galileo observed, that ice is ratbr water rarefied than
cotidensed, the proof of which 18, that ice always floats
upon water, It was replied, that the reason of this
phenomer.ox; was, not the super;ior lightness of the ice,
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but its incapacity, owing to its flat shape, to penetrate
and overcome the resistance of the water. Galileo
deniec’ this ; and asserted that ice of any shape would
float upon water; and that, if a flat- piece of ice
were forcibly taken to the bottom, it would of itself
rise again to the surface. Upon this assertion it
appears that the couversation becamne so clamorous,
that Galileo thought it pertinent to commence his
Essay with the following observation on the ad.antage
of delivering scientific opinions in writing ; ¢ because in
conversational arguments, either one or other party, or
perhaps both, are apt to get overwarm, and to speak
overloud, and either do not suffer each other to be
heard, or else, transported with the cbstinacy of not
yielding, wander far away from the original proposi-
tion, and confound both themselves and their aunditors
with the novelty and variety of their assertions.” After
this gentle rebuke he proceeds with his argument, in
which he explains the true theory of buoyancy, and
refutes the false reasonng on which the contrary
opinions were founded, with a variety of experi-
ments.

The uncompromising boldness with which Galileo
published and supported his opinions, with little regard
to-the power and authority of those who advocated
the contrary doctrines, had raiéed against him a host
of enemigs, who each had ob_]ectlons to him peculiar
to themselves hut who now began to perceive the
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policy of uniting their strength in the common cause,
to crush if possible so dangerous an innovator. All
the prpfessors of the old opinions, who suddenly found
the knowledge on which their reputatiof: was founded
struck from under them, and who could not reconcile
themselves to their new situation of learners, were
united against him; and to this powerful cabal was
now added the still greater icfluence of the jesuits and
pseudo-theological party, who fancied they saw’in the
spirit of Galileo’s writings the same inquisitive temper
which they had already found so inconvenient in
Luther and his adherents. The alarm became greater
every day ; inasmuch as Galileo had succeeded in
training round him a numerous band of followers, who
all appeared imbued with the same dangerous spirit
of innovation ; and his favourite scholars were success-
ful candidates for professorships in many of the most
celebrated universities of Italy.

Galileo was not at this time fully aware of the
machinations against him; but suspecting some
thing of their nature, he solicited; and obtained
permission from Cosmo, toward the end of 1615,
to make a journey to Rome, for the purpose of
more directly confronting his enemies in that city.
In fittle more than a month he wps apparently trium-
phant, so far as regarded himself; but the question
now begau ta be agitated, whether the whole system
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of Copernicus ought not to be condemned as impious
and heretical.

It has been hinted by several, ard is indeed pro-
bable, that Galileo’s stay at Rome ratker injured the
cause, (so far as provoking the inquisitorial censures
could injure it), which it was his earnest desire to serve ;
for we cannot often enough repeat the assertion, that
it was not the doctrine itself, so much as the free,
unyielding manner in which it was supported; which
was obnoxious. Copernicus had been allowed to dedi-
cate his great work to Pope Paul 1II. ;and, from the
time of its first appearance under that sanction in
1543, to the year 1616, of which we are now writing,
this theory was left in the hards of mathematicians
and philosophers, who elternately attacked and defend-
ed it, without receiving\ either support or molestation
from ecclesiastical decrees. But this was hencefor-
ward no longer the case; and a higher degree of im-
portance was given to the controversy; from the reli-
gious heresies which wene asserted tq be involved in
the new opinions.

Galileo, according to his own story,( had in March
1616, a most gracious audience of the pope, Paul
V., which lasted for nearly an hour ; at the end of
~which His Holiness assured him, that the Cor;gregation
were no longer in a humour to listen lightly to calum-
nies against him ; and that so long as He occupied the
papal chair, Galileo might’ tRink himself out of all
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danger. Nevertheless, he was not allowed to return
home, without receiving formal notice not to teach the
opinion~ of Copernicus, that the su is in the centre
of the sys.em, and that the earth moves about it, from
that time forward, in any manner. The letters he
had written on the subject, with one of a similar
tendency by Foscarini, a Carmelite friar—a commen-
tary on the book of Joshva by a Spaniard named
Diego Zuniga—Kepler's Epitome of the Copernican
Theory—and Copernicus’ owr: work, were inserted in
the list of forbidden books ; nor was it till four years
afterwards, in 1620, that, on reconsideration, Copernicus
wag allowed to be read, with certan omissions and
alterations then decided upon. .

Galileo quitted . Rome scarcely able to conceal his
contempt and indignation. Two years afterwards this
spirit had but little subsided ; for, in forwarding to the
Archduke Leopold his Theory of the Tides, he accom-
panied it with the following remarks :—* This theory
occurred to me when in Rome, whilst the theologians
were debating on the prohibition of Copernicus’s book,
and of the opinion maintained in it of the motion of
the earth,which I at that time believed; until it
pleased those gentlemen to suspend the book, and
Adeclare the opinion false and repugnant to the Holy
Scriptures. Now, as I know how well it becomes me
to obey and believe the decisions of my superiors,
which proceed out of more ‘prefound knowledge than
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the weakness of my intellect can attain to, this theory
which I send you, which is founded on the motion of
the earth, I now look upon as a fiction end a dream, and
beg your highness to receive it as such. But, as poets
often learn to prize the creatioms of their fancy, so, in
like manner, do I set some value on this absurdity of
mine. It is true that, when I sketched this little work,
T did hope that Copernicus would not, after 80 years,
be convicted of error, and I had intended to develope
and amplify it farther; buta votce from heaven sudden-
ly awakened me, and at once annihilated all my con-
fused and entangled fancies.”

He had been before this time engaged in a corres-
pondence with the court of Spdin, on the method
of observing longitedes at sea, for the solution of
which important problem, Philip III. had offered a
considerable reward, an example which has since been
followed in England and in other countries. Galileo had
no sooner discovered Jupiter’s satellites, than he re-
cognized the use which $night be mzde of them for
that purpose ; and devoted himself with peculiar assi-
duity to acquiring as perfect a knowlefige as possible
of their voxotutions. The reader will easily understand
how they were to be used, if their motion could be so
well ascertained as to enable Galileo at Florence to
predict the exact times at which any remarkable
configuraticas would occur, as, for instance, the times
at which anf one of thefn ewould be eclipsed by
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Jupiter, A mariner who, in the middle of the Atlantie,
should observe the same eclipse, and compare the
time qf night at which he made the observation, (which
he might know by setting his watch by she sun on the
preceding day), with the tims mentioned in the pre-
dictions, would, from the difference between the twe,
learn the difference between the hour at Florence and
the hour at the place where the ship at that time
happened to be. As the earth turns uniformly round
through 360° of longitude in 84 hours, that is, through
15* in each hour, the hours, mihutes, and seconds
of time which express this difference must be multi-
plied by 15 ;and the respective products will give the
degrees, minutes, and seconds of longitude, by which
the ship was then ‘éiit.aft from Florence. This state-
ment is merely intendea to give those who are un-
acquainted with astronomy, a general idea of the
manner in which it was proposed to use these satellites.
Our moon had already been occasionally employed
in the same way ; but thegcomparative frequency of the
eclipses of Jupiter's moons, and the suddenness
with which they disappear, gives a def;ided advantage
to the new method. Both methods were embarrassed
by tﬁgdi'ﬁﬁculty of observing the eclipses at sea. In
addition to this, it was requisite, in both methods, that
the sailors should be provided with accurate means
of knowing_the hour, wherever they might chance
to be, which was far from being the case ; for although,
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(ib order not tointerrupt the explanation), we have above
spoken of their watckes, yet the watches and clocks of
that day were not such as could bereligd on sufficiently,
during th: interval which must necesgariy occur be-
tween the two observations. T.is consideration led
Galileo to reflect on the use which might be made of his
pendulum for this purpose; and, with respect to the
other difficulty, he contrived a peculiar kind of
telescope, with which he flattered himself, pre-
maturely, that it would be £s easy to observe on
ship-board as on shore.

During his stay at Rome, in 1615, and the following
year, he disclosed some of these ideas to the Conte
di Lemos, the viceroy of Naples, who had been pre-
sident of the council of the Spanish Indies, and was
fully aware of the importance of the matter. Galileo
was in consequence invited to communicate directly
with the Duke of Lerma, the Spanish minister, and
instructions were accordingly sent by Cosmo, to the
Conte Orso d’Elci, his amkassador at Madrid, to con-
duct the business there. Galileo entered warmly intn the
design, of which he had no other means of verifying
the practicability ; for as he says in one of his ietters
to Spain,—* Your excellency may well believe that, if this
were an undertaking which I could conclude by myzelf,
I would never have gone about, hegging favours from
others ; but in my study there are neitheir seas, nor
Indies, nor islands, nor pdrts, nor shoals, nor ships;
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for which reason I am compelled to share the enter-
prise with great personages, and to fatizue myself to
procurp the acceptance of that, which ought with
eagernese® to be asked of me; but I eonsole myself
with the reflection that I am not singular in this; but
that it commonly happens, with the exception of &
little reputation, and that too often obscured and black-
ened by envy, that the least part of the advantage
falls to the share of the inventors of things, which
afterwards bring great gain, shonours, and riches to
others ; so that I will never cease’ on my part to do
every thing in my power, and I am ready to leave here
all my comforts, my country, my friends, and family,
and to cross over into Spain, to stay as long as I may
be wanted, in Seville, or Lisbon, or 'wherever it may be
convenient, to impl;r:rthe knowledge of this method ;
provided that due assistance and diligence be not wanting
on the part of those whoare to receive it, and who should
solicit and foster it.” But he could not, with all his
enthusiasm, rouse the attgption of the Spanish court.
The negotiation languished ; and, a]thoughoccasionally
renewed during the next ten or twelve years, was never
brought to a satisfactory issue. Some explanation of this
otherWise ~unaccountable apathy of the Spanish court,
with regard to the solution of a problem which they
had certainly much at heart, is given in Nelli’s iife
of Galileo ; where it is asserted, on the authority of
the Florentine grecords, that Casmo required privately
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from Spain, (in return for the permission granted for
Galileo to leave Florence, in pursuance of this design)
the privilege of sending every year from Leghorn two
merchantmen, duty free, to the Spanish Indies.

The year 1618 was remarkable for the appearance
of three comets, on which almost every astronomer m
Europe found something to say and write. Galileo
published some of his opinions with respect to them,
through the medium of Mario Guiducci. Thi§ astro-
nomer delivered a lecture before the Florentine academy,
the heads of which he was supposed to have received
from Galileo who, during the whole time of the appear-
ance of these comets, was confined to his bed by severe
illness. This essay was printed it Florence at the sign
of The Medicean.S*ars, What principally deserves
notice in it, is the opinion of Galileo, that the distance
of a comet cannot be safely determined by-its parallax :
from which we learn that he inclined to believe that
comets are nothing but meteors, occasionally appearing
in the atmosphere, like rait:bows, parhclia, and similar
phenomena. He points out the differele in this res-
pect between a fixed object, the distance of which may
be calenlated, from the difference of direction in which
two observers, (at a known distance from each other),
are obliged to turn themselves in order fo see it,
and meteors like the rainbow, which are simultaneously
formed in different drops of water for each spectator
so that two bbservers in difffrent places are in fact
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contemplating different objects. He then warns astto-
nomers not to engage with too much warmth in a dis-
cussion on the distance of comets, before they assure
themseYst to which of these two classes of phenomena
they are to be referred. The remark is in itself per-
festly just, although the opinion which occasioned it is
now as certainly known to be erroneous ; but it is ques-
tionable whether the observations which, up to that
time, had been made upon comets, were sufficient,
either in number or quality, toustify the censure which
has been cast on Galileo for his opinion. The theory,
moreover, i8 merely introduced as an hypothesis in
Guiducci’s essay. The same opinion was for a short
time embraced by Cassini, a celebrated Italian astro-
nomer, invited by Louis XIV. to ‘the Observatory at
Paris, when the sciéfice wes considerably more advanc-
ed; and Newton, in his Principia, did not think it un-
worthy of him to show on what grounds it is untenable.

In the spring of 1624, Galileo wenta third time
to Rome to comphment Urban on hls elevation to
the pontifical chair. He“was obllged make this
journey in a litter ; and it appears from his letters that
for some years he had been seldom &ble to bear any
othetcuwsde~.” conveyance. In such a statc of health it
seems unlikely that he would have quitted home on a
mere visit of ceremony, which suspicion is strengthened
By the beginping of a letter from him to Prince Cesi,
dated in Ottober, 1623, in  which he says: “T have
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reeeived the very courteous and prudent advice of your
excellency about the time and manner of going to
Rome, “nd shall act mpon it ; and I will visit you at
Acqua Sps{rta, that | may be completely informed of the
actual state of things at Rome.”” However this may be,
nothing eould be more gratifymg that his public re-
ception there. His stay in Rowme did not exceed
two months, (from the beginning of April till June,)
and during that time he was admitted to six lohg and
satisfactory interviews with the PoPe; and, on his
departure, received the promise of a pension for his
son Vincenzo, beside several honorary gifts to him-
self, and a complimentary letter from the Pope, for
the express purpose of recommending him to Ferdinand,
whq had succeeded . his‘ father Cosmo as Grand
Duke of Tuscany. Honoured with these unequi-
vocal marks of approbation, Galileo returned to
Florence, where he continued to occupy himself,
notwithstanding the bad state of his health, with his
accustomed observations #fid s;’eculaticns.

In the year 1630, Galileo brought to its conclusion his
great work, ¢ The Dialogue on the ,Ptolemaic and
Copeiigaesystems,” and began to take the necessary
steps for procuring permission to print it. This was to
he obtained in the first instance from an Officer at
Kome, entitled the Master of the«Sacred Patace; and,
after a little negotiation, Galileo found it would be neces-
wary for him*agpin to returh ‘thither, as his enequies
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were still busy in thwarting his wishes. Niccolo
ﬁiccardi, who at that time filled the office of Master of
the Pelace, had been a pupil of Galileo, and was weil
disposed .o facilitate his plans ; he pointed: out, however,
some expressions in the work which he thought it
necessary to erase; and, with the understanding that
this should be done, he returned the manuscript to
Galileo with his subscribed approbation. The unhealthy
season was drawing near; and Galileo, unwilling to face
it, returned home, where he iatended to complete the
index and dedication, and then to seud it back to Rome
to be printed in that city, under the superintendence of
Federigo Cesi. This plan was disconcerted by the
premature death of that accomplished nobleman, in
August 1630 ; and in him Galileo lost one of his steadiest
and most effective friends aud protectors, This unfortu-
nate event determined him to attempt to procure
permission to print his book at Florence. A contagious
disorder had broken out in Tuscany, with such severity as
almost to interrupt all communication bgtween Florence
and Rome ; and this was urged by Galileo as an additional
reason for granting his request. Riccardi at first
seemed inclined to insist that the book should be sent
to K™ 3 5e¢0nd time; but at last contented himself
with inspecting the beginning and end, und con-
Sented that, (on its receiving also a license from the
inquisitor-general at Florence, and from one or two



Mwfrey st | 8

aftonz Aty afics Ty sfagl oAR @ W@y
Srxraufedry fafgrs arars afaes =133 s291CE,
HTEY (AT FATI AT AT &I WA ANY
sfaraa | faral ot Aivs 93 ofe sdate o<
aAer wygw feraa, fefa g afafmar frw
ferma yoaly owr wfediy fAg e Sr2vd
faior fga 7 | fofa Mtfefaers sfzaa O A4.3K
@I IFT (A 371 @64l VY AIFA (R ASE
57 75 faraw @3 @iy @ AgH feAwa TR
wfavl 7 A adhr oFs Afalmaz e
FAAT| TG T AN 1Y 23R4T FAA1T Bor-
w1 zamhs wfafme MG NTIT ST o2
¥30s 7.4 efsitana ST BT &g YHoiAg a3
AFAIGIY AT GES wfaA iy wgwe
QIR A0 IIT| ATFS F31Ba07 g ofas &t
sfars Aaa sTaAT (675 o0 a7 W% AA @
QAAFT AT (ANTFT FEA TP LIS BiTld
L] q{zsaa 332 S1Zs [Bfd s o1gw 39 432
wiqtF.g AT Afws TR | @ gAB 2YF atife-
@e cmitaw A AW 49S IHs <3l wyafs
org @ifyafafas 13 3fas ofow sfuma) s -
IR GrHT oM (FiTeq Al @norn Aigse
TRfEw wts cpraw 9L @ A UYS
sl @17 25 IR Afafae oF Il wEy
S AT TWI ATT FAFS 43 AT 9F
X3 fauip sfaeea, sizirs Teifd atwrs: sfgoag
T AYAT YTF 1T wead fafwe fAFwig cene
F7rs z3T (1 FHNT SiRgE AT 932 wiaw



45 LIPE OF GALILEO.

others, whose names appear cn the title-page), it might
be printed where Galileo wished.

These protracted negotiations prevgnted the publica-
tion of the work till late in 1632; it then appeared,
with a dedication to Ferdinand, under the following
title :—* A Dialogue, by Galileo Galilei, Extraordi-
nary Mathematician of the University of Pisa, and
Principal Philosopher and Mathematician of the Most
Serene Grand Duke of Tuscany; in which, inc a con-
versation of four days, are discussed the two principal
Systems of the World, the Ptolemaic and Copernican,
indeterminately proposing the Philosophicat Arguments,
as well on one side as on the ‘other.” The beginning of
the introduction, which is addre%sed “To the discreet
Reader,” is much too characterislic to be passed by
without notice.—* Some’ jears ago, a sulutary edict
was promulgated at Rome, which, in order to obviate
the perilous scandals of the present age, enjoined
an opportune silence on the Pythagorean apinion
of the eatth’s motion, ‘Some were Dot wanting,
who rashly asserted that this decree originated,
not in a judicious examination, but in ill-informed
passion; and complaints were heard, that counsellors
totMPTheRperienced in astronomical -observations
ought not by hasty prohibitions to clip the wings of
speculative minds. My zeal could not keep silence
when I heard these rash lamentations ; and I thought
? proper, as Jbeing fully informed with regard to that
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most prudent determination, to appear publicly on the
theatre of the world, as a witness of the actual truth.
I hapgened at that time to be in Rome : I was admitted
to the #hidiences, and enjoyed the approbation of the
most eminent prelates of that court; nor did the pubti«
cation of that decree occur without my receiving some
prior intimation of it, Wherefore it is my intention in
this present work, to shew to foreign nations that ag
much is known of this matter in Italy, and patticularly
in Rome, as ultramontane Hiligence can ever have
formed any notion of; and collecting together ail my
own speculations on the Copernican system, to give
them to understand that tife knowledge of all these
preceded the Roman censures gand that from this
couatry proceed, not only dogmasr for the salvation of
the soul, but also ingenious'discoveries for the gratifica~
tion of the understanding. With this object, I have
taken up in the Dialogue the Copernican side of the
question, treating it as a pure mathematical hypothesis;
and endeavouring in every artificial manrner to represent
it as having the advantage, not over the opinion of the
stability of the earth absolutely, but according to the
manner in which that opinion is defended b:y some, who
indeed profess to be Peripatetics, but retain only the
name, and are contented without improvemert to wor-
.thip shadows ; not philosophizing with theirown reason,
Pt only from the recollection of four principles imper~
ectly understeod.”—This veny flimsy veil could scarce-
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ly blind any one as to Galileo’s real views in com-
posing this work ; nor does it seem probable that he
frame& it with any expectation of appearing neutral
in the difcussion. It is more likely that he flattered
himself that, under the new government at Rome, be
was not likely to be molested on account of the per-
sonal prohibition which he had received in 1616, “ not to
believe or teach the motion of the earth in any manner,”
provided he kept himself within the letter of tite limits
of the more public and generfl order, that the Coper-
nican system was not to be brought forward otherwise
than as a mere mathematically convenient, but in fact
unreal suppo;ition. So long.‘as this decree remained
in force, a due regard to consittency would compel
the Roman Inquisitors to notice an uneqaivocal viola-
tion of it. There were it wanting circumstances
which might compensate for the loss of Cosmo and
of Federigo Cesi; Cosmo had been succeeded by his
son, who, though he had not yet attained lLis father's
energy, shewed himself ws friendly «as possible to
Galileo. Cardinal Bellarmine, who had been mainly
instrumental in procuring the decree of 1616, was
deagd; Urban, on the contrary, who hid .been among
the few Cardinals who then opposed it, as uncalled for
and ill-advised, was now possessed of supreme power ;
ond his recent affability seemed to prove that the in-
creased diffgrence in their stations had not caused him
o forget their eacly and lotg2continued intimacy, It
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is probable that Galileo would not have found himself
mistaken in this estimate of his position, but for an
unlucky, circumstance, of which his enemies imme-
diately sagv the importance, apd which they were
not slow in making available against him. The dialogue
of Galileo’s worle is conducted between three per-
sonages ;~~Salviati and Sagredo, who were two noble-
men, friends of Galileo, and Simplicio, a name berrowed
from a noted commentator upon Aristotle, whoswrote
in the sixth century. Salviatwmis the principal philos
sopher of the work ; it is to him tha# the others apply
for solutions of their doubts and difficulties, and on him
the principal task falls of explaining the tenets of the
Copernican theory. Sagredo is gnly a half convert,
but an acute and ingenious one; to' him are allotted
the ‘objections which seem ¢ have some real difficulty
in.them, as well as lively illustrations and digressions,
which might have been thought inconsistent with the
gravity of Salviati’s character. Simplicio, though
randid and modest, is of coyrse a confirmed Ptolemaist
and Aristotelian ; and is made to produce successively
all the popular arguments of that school, in support of
his master's system. Placed between tife wit and the
philo®Bpher, it fhay be guessed that his succédss is very
indifferent; and in fact he is alternately ridicwled and
ednfuted at every turn. As Galileo racked his me-
mory and mvention to leave unanswered no argu-
ment which vxas or could, be advanced against
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Copernicus, it unfortunately happened that heim
troduced some which Urban himself had urged upen
himin tl%'eu' former controversies on this subJect and
Galileo’s opponents found means‘to make His Holiness
believe that the character of Simplicio had been
sketched in personal derision of him. We do not think
it necessary to exonerate Galileo from this charge; the
obvious folly of such an useless piece of ingratitude
speaks sufficiently for itself. . But self-love i3 easily
irritated ; and Urban, who asplred to a reputation for
literature and science, was pecuharly sensitive on this
point. His own expressions,almost prove his belief that
such had been Galileo’s design ; and it seems to explain
the otherwise inexplicable chanfe which took placein
his conduct toward his old friend, on account of a
book which he had hin;sélf undertaken to examiae,
and of which he had authorised the publication.

Formal proceedings were shortly after commenced
against Galileo for this work. Nicolini, the Tuscan
athbassador %i the court of Rome, attempted by Ferdi-
nand’s desire, to quash them ; but without success. He
had several interviews with the Pope, whom he found
highly incensed against Galiled ; and in one of the
earliest he recewed an mtlmatlon to advise the Duke,
“ not to engagr ‘himself i in tbls matter as he had done
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50 LIFR OF GALILRA.

m the other business of Alidosi, because he would not
get through it with honour.” Finding Urban in this
humowr, Nicolini thought it best to temporize, and {o
avoid the appearance of any thing like direct opposi~
tion. « On the 15th of September, probably as soon as
the first report dn Galileo’s book had been made,
Nicolini received a private notice from the Pope,
‘ in especial token of the esteem in which he held the
Grand Duke,” that he was unable to do lass than
consign the work to the cossideration of the Inqui-
sition. Nicolini was permitted to cémmunicate this to
the Grand Duke only ; and both were declared liable to
“the usual censures” of the Inquisition incase of
div ulging the secret.

The next step was to simmon Galileo to Rome; and
the only answer returned, to all Nicolini’s representa~
tions of his advanced age of seventy years, the very
inftrm state of his health, and the discomforts which he
must necessarily suffer in such a journgy, and in
keeping quarantine, was that he might come at leisure,
and that the quarantine should‘be relaxed as much as
possible in' hls favour ; but that it was indispensably
necessary that hé should be pq,;:sonally examined hefore



tiferferes 57 | go

wiwwte BETIfETaw fow @itst tifafaey Sera wfp-
w1 RI@ et sizhs wiw st gft
wfate atwiy afxior Fagr 33 “aisfaaf@ce-
i s P aistr s@iol| saifErET Sals ata-
@ ST afaraw w1l iyt Face izl wiwy ziR
TR3” | Wewifafa oot Thte il sl
FfSrers Aot wra = Iwed wteife 7 sfagl T
@ty TR fvrs Afeml sfawaw | (eI AR
se frken wde @te =3 onifafarer oz Ry
famisa et fara®d g3t wagafzs ong cottot
faatfafar fazsh cttoen o5 fafst odzg wax
ST ®ifTate atuE ofs ke wm aFm
faw fafanifgran *°Q gqwraz righwy faes
1% Bt ATTE M To17 w54 77 st wiPNT
w13 8T fustfafs aa ate@Qea fab sgaty
ctacaa wFafs frwl mawiT sfacay @x @ oo
Yl ety T, 79, AT 2w WS G2 J1er Sory®
AwT ASIT MRFT LR

JAgy @MY AEyFId aifafaers  cam w6
Boifge T30S Wl 37 RiRe iy sfaan stzis
facstfafa «% WMF@ o @ Aifafae ufs @1HR
a7z Agfs 3§ ITw TRFINEN fIowTe: Sty e
wfs g#a wroha qowet TEes syl Gy Al gata
w4 e wfwy ey s iim AL SR E Y
G 73l Sxite atwywEal 9oF Mg Seq A @
fofa Qta WIfF«F T2IF Al 93 @ 77 %
At sfameds 7@y Fa0y SEiH AT JITHS Y
73 AG We oS Tl FIh T&IIT F =



51 LIFE OF GALILEO

the Inquisition at Rome. -Accordingly, on the 14th
of February, 1633, Nicolini announces Galileo’s arrival,
and tEat he had officially notified hjs presence to the
Assessor®and Commissary of the Holy Office. Cardi-
nal Barberino, Urban’s nephew, who seems on the
whole to have acted a friendly part toward Galileo,
intimated to him that his most prudent course would be
to keep himself as much at home, and as quiet as
possible; and to refuse to see any but his most fatimate
friends. With this advice, wKich was repeated to him
from several quarters, Galileo thoughtit best to comply ;
and kept himself entirely secluded in Nicolini’s palace,
where he was as usual maifftained at the expense of
the Grand Duke. Nelli quotes two letters, which
passed between ‘dinand’s minister Ciol and Nicolini,
in which the former intimated that Galileo’s expenses
were to be defrayed only during the first month of his
residence at Rome. Nicolini returned a spirited an
swer that, in that case, after the time specified, he
should continue to treat kim as befere at his own
private cost.

The permission to reside at the ambassador’s pa-
lace, whilst hjs cause was pending, Was ﬁgranted and
received as an extraordinary indulgence on the part
of the Inquisition ; and, indeed, if we estimate ‘the whole
of the proceedings against Galiles by the usual prac-
tice of that detestalle tribunal, it will appear that he
was treated with unasual conbideration, Even whep it
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59 LIFE OF GALILEO,

bacame necessary in the course of the inquiry to ex»
amine him in person, which was in the beginning of
April, 'rﬁthouvh his removal to the Holy office was then
insisted upon, yet he was not commitfed to close
or strx‘ctly sohtar}' confinement, On the contrary,
he was honourably lodged in the apartments of the
Fiscal of the Inquisition, where he was allowed
the attendance of his own szrvant, who was also
permitted to sleep in an adjoining room, d#nd to
come and go at pleasure. ®His table was still
furnished by Nicolini. But, notwithstanding the dis-
tinction with which he was thus treated, Galileo was
annoyed and uneasy at being ,"(though little more than
nominally), within the walls of t‘xe Inquisition. He
beceme exceedingly anxious that the matter should be
brought to a conclusion, atd a severe aitack of his
constitutional complaints rendered him still more fret-
ful and impatient. On the last day of April, about ten
days after examination, he was unexpectedly permitted
to return to Nicolini’s house; although the proceedings
were yet far from being brought to a conclusion, Ni-
colini attributes this favour to Cuardinal Barberino,
whe he says, ljherated Galileoon his owh responmbxhty,
in consideration of the enfeebled state of his health,

« In the society of Nicolini and his iamlly, Galileo
rbcovered something of his courage and ordinary cheer-
fulness, although chis return appears to have been
permitted on e%press conditioh bf a strict seclusion ;, for
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58, LIER OF GALILEOC.

at the latter end of May, Nicolini was obliged to apply
for permission that Galileo should take that exercise
in the oen air which was necessary for his health; on
which occasion he was permitted to go into the public
gardens in a half-¢losed carriage.

On the evening of the 20th of June, rather more
than four months after Galileo’s arrival in Rome, he
mvas again summoned to the Holy Office, whither he
went the following morning; e was detained there
during the whole of that day, and on the next day
was conducted in a penitential dress to the Convent
of Minerva, where the Carcinals and Prelates, his
judges, were assembled for the purpose of passfng
judgment upon him, by which this venerable old man
was solemuly called upon to renounce and abjure, as
impious and heretical, the opinions which his whule ex-
istence had been consecrated to form and strengthen.

The inquisitors condemned as absurd and false the
opinions propounded in Gal’'eo’s work regarding the
place of the sun in the centre of the planetary system,
and the motion of the earth round it; and required him,
on pain of the censures and penalties oruained against
heresy, to utter and subscribe a formal curse upon these
doctrines, and to swear thathe would never again say
ot write anything which might give rise to any
suspicion of bis holding such pernicious and heretical
ofinions,
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54 LIFE OF GALILED.

His percecutors must have known tnat they
were forcing him to abjure with his lips that
which ¢his reason and conscience told him was
as certais as anything of which 'he®had most
reasone to feel assured; and indeed it is said that,
as he rose from§ his knees, he stamped on the
ground, and whispered to one of his friends, E pur
si muove, “ It does move, though.” Pascal, in one
«of his inimitable letters to the Jesuits, well expressed
the judgment of thinking men ‘n this outrageous pro-
ceeding; reminding them that, while there are unerring
observations proving that the earth turns round, not all
maukind together can keep it ¥om turning, ngr them-
selves from turning with it.

As soon as the ceremony of abjuration was con-
cluded, Galileo was consigned. pursuant to his sentence,
to the prison of the Inquisition. Probably it'was never
intended that he should long remain there; for, at the
end of four days, he was reconducted, on a very slight
representation of Nicolini, {o the ambagsador’s palace,
there to await his further destination. Florence was
still suffering under the before-mentioned contagion ;
and Sienna was at last fixed on as tka place of his
relégation. HE would have been shut up iu some con-
vent in that city, if Nicolini had not recoiamended, as
3 more suitable residence, the palage of the Archbishop
chcolomun, whom he knew to be among Galileo’s
warmest frxexzds. ‘Urban ceniented to the change;
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a5 LIFE OF GALILEO.

and Galileo finally left Rome for Sienna in the early-
Pt of July.

Piccelomini received him with the ufmost kindness,
controlled® of course by the strict injungtions which
were dfspatcbed from Rome, not to suffer him on any
account to quit the confines of the palace. Galileo con
tinued at Sienna in this state of seclusion till December
of the same year; when, the contagion having ceased
“in Tuscany, he applied for permission to return "o his
villa at Arcetri. This wasallowed, subject to the same

* restrictions under which he had been résiding with the
archbishop.

We possess bat an impex‘fect(i(nowledge of Galileo’s
domestic life and personal habits ; €jere is reason how-
everto think that unpublished materials exist from
which these outlines might be'm part filled pp. Ven
turi informs us that he had seen, in the collection from
which he derived a great part of the substance of his

‘Memoirs of Galileo, about one hundred and twenty
manuscript letters, dated betfeen the years 1623 and
1633, addressed to him by his daughter Maria, who
‘with her sister had attached herself to tlée convent of
‘St. Matthew, clase to Galileo’s usual place of residence.
It is difficult not to think that much interesting infor-
mation might be obtained from these; with respect to
Gulileo’s domestic character. The very few published
extracts confirm our favourable impressicns of it, and
convey a plefsing idea of ’h'\s favourite daughter.
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56 LIFH® OF GALILEO.

Even when, in her affectionate ezgerness to soothe her
ffiher’s wounded feelings at the close of his imprison-
ment ip Rome, she dwells with dehght upon her hopes
of being allowed to relieve him, by taktnfr on herself
the pemitential recitations which formed a part of his
sentence, the prevalent feeling excited in every one by
the perusal must suraly be sympathy with the filial
tenderness, which it is impossible to misunderstand.

The joy she had anticipated, in again meeting her
parent, andin compensating to him by her attentive
affection the insults of his malignant enemies, was
destined to be of but short dyration. Afmost in the
same month in which Galileo® returned to Arcetn she
was seized with a fatal illness; :gud already in the
begirning of April, 1634, weleaxn her death from the
fruitless condolence of his fiiends. He was deeply
and bitterly affected by this additional blow, which
came upon him whenhe was himself in a weak and
declmmg state of health, and lus answers breathe a
spirit of the most hopeless and gloomy despondency

After several years confinement at Arcetri, during
the whole of which time he suffered from continual
indisposition, the inquisitor Fariano wrote £o &im, in
16€8, that the Pope permitted his removal to Florence,
for'the purpose of recovering his health ; requiring him
at the same tinfe to present himsq!f at the Office of the
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Iriquisition, where he would learn; the bonditions on
which this favour had been granted.i These were, that
he should neither quit his house nor receive his friends
there ; and._so closely was the latter of thesg, instructions
adhereg to, that he.was obliged to obtain a special per=
mission to go out tg attend mass during Passion week,
Atthe eud of some months Galileo was remand-
ed to Arcetri, which he never again quitted. In
,addition to his other infirmities, a disorder , which
some years before had affected, the sight of his right
eye, returned in 1636 ; in the coursg of the ensuing
year the other eye began to fail also, and in a few
months he became totally blind, It would be difficult
to find any, even among those who are the most-careless
to make a proper use of the inviluable blessing of
sighty who could bear unmoved to be deprived of it,
but on Galileo the loss fell with peculiar agd terrble
severity ; on liim who had boasted that ke would never
cease from using the senses which God had given him,
in declaring the glory of his works; and the business
of whose life had been the dplendid fulhlment of that
declaration. ¢ The. noblest eye is darkened,” said
Castelli,  which nature ever made : an eyeso privileg-
ed, gud gifted with such rare qualities, that it may with
truth be said to have seen more than all of those who
e goue, and to have opened the eyes of all who are
t¢ come.” His own patience and resignation under
this fatal calamity are traly wonderful ; and, if occasion-
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ally a word of complaint escaped him, % was in the
chastened tone of the following expressions—¢ Alas !
your dear friend and servant Galileo has become totally
and irref:arably blind ; so that this heaven,, this earth,
this univer'se, which with wonderful observations I had
enlarged a hundred and thousand times beyond the
belief of by-gone ages, henceforward for me’ is shrunk
into the narrow space which I myself fll in it.—So it
please God : it shall therefore please me also.”  Hopes
“Were at first entertained by Galileo’s friends, that the
blindness was occasioned by cataragts, and that he
might look forward to relief from the operation of
couching ; but it very soon appeared that the disorder
was not in the humours of the eye, butin a cloudiness
of the cornea, the symptoms of Gwhich all external
remgdies failed to alleviate.

As long as the power was left him, he had' indefati-
gably continued his astronomical observations. Just
before his sight began to decay, he had observed a new
phenomenon in the moon, which is now known by the
name of the moon’s libration, the nature of which we
will shortly explain. A remarkable circumstance con-
nected with the moon’s motion is, that the same side
is fways visibl® from the earth, showiny that the
moon turns once on her own axis in exactly the time
of: her monthly revolution. But Galileo, who was
by this time familiar with the whole of the moon’s
visible surfac(et obgerved that the above-mentioned
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effect does not aceurately take place, but tnat a small
PBrt on either side comes alternaiely forward into sight,
and thgn again recedes, according to the moon’s
various pqgitions in the heavens, He was *not long in
detectigg one of the causes of this apparent libratory or
rocking motion, &¥tis partly occasioned by our dis-
tance as spectators from the centre of the ea;'th, which
is also the centre of the moon’s motion. In conse-
«quence of this, as the moon rises in the sky, we et an
additional view of the lower WGlf, and lose sight of a
small part of the upper half, which was visible to us
while we were looking down upon her when low in the
horizon. The other cause is“aot quite so simpley nor
is it so certain that Galileo adverted. (to 1t : it is however
readily intelligible, even to those who are uvacquamted
with astronomy, if they will receive asa fact that . the
monthly motion of the moon is not unifor m, but that
she moves quicker at one time than another, whilst the
motion of rotation on her own axis, like that c¢f the
earth, is perfectly uniform. ¢A very little reflection will
show that the observed phenomenon will necessarily
' follow.

ThlS interesting observation closes” the long list
of Galileo’s discoveries in the heavens. After his
abjuration, he ostensibly withdrew bimself in a great
reasure from his astronomical pursuits, and employed
himself, till 1636, principally with his Dialogues on
Motion, the latt work of conte§uence that he published.
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P that year he entered into correspondence with the
Elzevirg, through his friend Micanzio, on the project
of printin’g a complete edition of his wxitings.

After Galileo’s, condemnauion at rome, he had been
placed by the Inquisition in the list of anthors, the whole
of whose writings, ¢ edita et edenda,’ were strictly for-
bidden. Micanzio could not even obtain perpission
to reprint the Essay on Floating Bodies, in spite of his
protestations that it did not in any way relate to the
Copernican theory. This was the greatest stigma with
which the Inquisition were in the habit of branding
obnoxious authors; and, in consequence of'it, When
Galileo had completed his Dialdgues on Motion, he
foufud great difficulty in contriving their publicatiop.

In the spring of 1636, having finished his Dialogues
on Motion, Galileo resumed the plan of determining
the longitude by means of Jupiter’s satellites. Rérheps
he suspected something of-the private intrigue which
thwarted his former expectations from the Spanish
government ; and this may have induced him on the
pwsent occasiof t0 negotiate the wattdt without apply-
ing for Ferdinand’s assistance and recommendation.
Accordingly he addressed himself to Lorenz Real, who
fiad been Governor General of the Dutch possessions
in India, fresly and unconditionally offering the use of
his theory to'the States Gentral of Holland.
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61 LIFE OF GALILEO.

He had already, in 1612, given a rough prediction
of the course of Jupiter's satellites, which had been
found #o agree tolerably well with subsequent ob-
gervationse; and, since that time, amid ell his other
employments, he had almost unintermittingly during
twenty-four years ¢ontinued his observations, for the
sake of bringing the tables of their motions to as
high a state of perfection as possible. This was the
point to which the inquiries of the States in thoir an-
swer to Galileo’s frank proposal v.ere principally directed.
They immediately appointed commissioners to com-
municate with him, and report the various points on
which they required infortration. They also sent
him a golden chain, and assured him 'that(,‘ if
the design proved successful, Fe showd have no
cause to complain of their want of gratitude and ge-
nerosity, The commissioners\numediately commenced
an active correspondence with him, in the course of
which he entered into more minute details with Legard
to the methods, by which 'l}e proposed to obviate the
practical difficulties of the necessary observations.

In the very midst of Galileo’s labours to complete
hig tables, he was seized with the bliadness whch we
have already mentioned. He then resolved to place all
the papers containing his observations 'and calcula-
vions in the hands of Renieri, & former pupil of his,
and then professor of mathematics at Pisa, who
tndertook to’finish and to fbrward them into Holgand.
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Before this was done, a new delay was occasioned by
the death of every one of the four commissioners
in  rapid succession; and for two or three
years thet correspondence with Holland “was entirely
interrupted. Constantine Huyghers, who was capable
of appreciating tif value of the scheme,  succeeded
after some trouble in renewing it, but only just before
the death of Galileo himself, by which of course it was
a second time broken off; and, {o complete the Singular
series of obstacles by which the trial of this method
was impeded, just as Renieri, by orfler of the Duke
of Tuscany, was about to publish the ephemeris and
tables wh'ch Galileo had entrufted to him, ana whick the
Duke told Viviani he had seen in htis possession, he also
wag attacked with a mortal malady ;" and upon his death
the.manuscripts were nowhere to be found.

>

The remaining years of Galileo’s life were spent at
Arcetri, where indeed, even if the Inquisition had
granted his liberty, his increasing age aud infifmities
would probably have detain:d him. The rigid caution
with which he had been watched in Florence was in
great measure relaxed, and he was permitted to see the
frignds who crowded round him to expfss their respeet
and sympathy. The Grand Duke visited him frequently,
apd many distinguished strangers, such as Gassendi and
Peodati, came into Italy solely for the purpose of testify.
ing their admiratign of his character. Among other
visitors the ntime of Milton*will be read with integest :



UMGIGEERIEe- B ¥

fxfr @ fausd TRIHT i fars el faeaw fofa 2=
FoT T SITI FHIT eiaE 230 (6% ﬁiﬁn!
i o732 Afafae g2 oF S FwaAT FFoAL
Sigirs g Mo | gagy ¥ifalfas L Ao
a7z stfasl @fafar www avofq sfaniferas @R
fafaafaz ¢ @t 1%fag va @izl @ afEr Tw
750w crluTtErAn  @fae gay AR SiEd
aAst afars Sws z3aerea fox BT =52 Ta4i-
fas @isag T30aw gsalk orEd @F{rIT @ il
ALH! FIA (T2 A, ® T FATEA SIF TLT

QTFIATI T WA eanl afaag s @ stfast
ig <1l 391 crmal |

?q‘faffﬂé oty fae wrim @i qar faa
21t azﬁzmicaml GRE[E (FINNT 1 1wITe ety
IFA (TI6R TS za {7 A5 e7 @32 PA-
fwezwml ST T GBS avem ofarsaat 1
Sizta favewal [T A AN T FBA qlaies Srotg
SIS (3.4 asﬁ‘af % T @ ATH $q¥Y [fud g3
IR YA, WL 3ol AW @42 o7 2et arad
So1r fAw3 TS s34 f=fa wigialererg afzs
APWIS FT AYA(T A% TAT | A1 TF FN
AL BT AT AFR 34T I9™s 3N 5-
@R @Ay facmis agfs fugiln e
ST (AT (T ST vmm« 2R 337 T
Sotferce W wfawifgean | wifFEE ey LRCLPE
Ty {e5A i AT T ATF SiT5INAT um

e wie, i 79 @ atefe v med &
m;zm WA TACBR A%AFd WA Ay SevF e



63 LIFK OF GALILEO.

we may probably refer to the effects of this interview the
dilusions to Galileo’s discoveries, so frequently intro-
duced into his poem. Milton meations in his ¢ Areo-
pagitica,’ ¢hat he saw Galileo whilst in Italy, but enters
into nq-details of his visit.

Although quite blind, and nearly deaf, the intellectual
powers of Galileo remained to the end of his life ; but
he occasionally felt that he was overworking himself,
and used to complain to his friend Micanzio .hat he
found his head too busy for his Lody. “ I cannot keep
my restless brain from g¢rinding on, alt»ough with great
loss of time; for, whatever idea comes into my head,
with respect to any novelty, Jrives out of 1. whatever
I had been thinking of just before” He was busily
envaged in considering the nature of the force of
percussion, and Torricelli was employed ir arranying
his investications for a continuation of the * Dialogues
on Motion,” when he was seized with an attack of fever
and palpitation of the heart, which, after an il'ness
of two months, put an end to his loug, laborious, and
useful life, on the 8th of January, 1642, just one year
before his great successor Newton was born.

It is from the accounts of Viviani rnd Gherardini
that we principally draw the following particulars
of his person and character :—>ignor Galileo was
of a checrful and pleasant countenance, especially
in his okl age; square built, and well propor-
tioned in stat-re, und rathe. above the middle size.
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His complexion was fair and sanguipe; hisseyes brilliant,
afid his hair of a reddish cast. I-gs constitution was
naturally strong, but worn out by fatigue of mind
and body,so as frequently to be reduced to a state
of the ytmost weakness. He was subject to attacks of
hypochondria, and pften molested by severe and dan-
gerous illnesses, occasioned in great measuie by his
sleepless nights, ‘' the whole of which he frequently
JSpent in astronowmical observatiois. During upwards
of forty-eight years of his life, hs was tormented with
acute rheumatic pains, suffering particularly on any
change ot weather, He found himself most free from
these pains whilst residing irq the countryy, ?f wl(xich
consequently he became very foud : besides, he used
to say that in the country he had ' greater freedem to
read‘the book of Nature, which lay there open before
him. His library was very su.°]l, but we'l chosen,
and open to the use of the friends whom he loved to
see assembled around him, and whom he was accustom-
ed to receive in the most hospitable mannet. He ace
sparingly, but was particularly choice in the selec-
tion of his wines, which in the latter part of his
life were regulmly supplied out of the Grand Dukes
cellurs,

In his expenditure Galileo observed 2 jus. ..can be-
tween avariceand profusion : he spaged no cost necessary
for the success of his any and varivus experiments,
and spent I"a.rgez sunks in charit; and hospitality, and
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65 . JaF¥ OF GALILEO. :
ipassisting those in whom he disoové;:eil' excellence in
any art or profession, many of whom he maintained

in his o%n house. His temper was eaaily’ruﬂied, but
still mord easily pacified. He stldom conversed on
mathediatical or lihilosophical topics, except among his
intimate friends ; a..nd, when such subjects were abruptly
brought before him, as was often the case, by the
‘mymberless visitors he was in the habit of re%eiving,
*he showed great readiness in tugning the conversation

¢ into more popular channels, in such manner, however, -
that he often contrived to introduce something to satis-

fy the curiosity of the inquirers. His m@m‘;ry was
uncommonly tenacious, and stcved with a vast yarlety
of't)d songs and stories, which he was in the constant
habi§, of quoting and alluding to. ;

Such was the life, and such. were the plgrsuita,'—*of
this extraordinary man. The number'ess inventions
vof his acute industry, the use of the telescope, and
“the brilliant discoveries to which it led, ,the pedent
‘iqrastigaﬁon of the laws of weight and motion, must
® _all be looked upon as forming but a part of his real
~‘Therits, as merely particular demonstrations of thge -
_-_;;ipirié in_which he everywhere withstqod gthe despotiag
of ignorance, and appealed boldly from traditional
~ opinions to the judgments of reason and common
serse. He claimed and bequeathed to us the right of
excreising our faculties in examiging the beautiful crea-
tion which sgrrcmnds‘u::._ ldolia&g%by his friends, he
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MBrder; if we feel for one who, notwithstanding such
to.rega.rd is harassed by eruel persecution,i—then
f»’ npae « deserve our sympathy, ours admiration, and our
L'r." ratitude, mg;e :hnn Galileo. :
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