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LIFE OF GALILEO.

CHAPTER 1.

Peculiar interest attached to hiz Life—His Birth—Hiz early studies—His
passion for Mathematics—His work on the Hydrostatic Balance—Ap-
pointed Lecturer on Mathematics at Pisa—His antipathy to the Philo-
sophy of Aristotle—His contentions with the Aristoteliane—Chosen Pro-
fessor of Mathematics in Padua—Adopts the Copernican system, but
still teaches the Ptolemaic doctrine—Ilis alarming illness—He observes
the new star in 1604—His magnetical experiments.

Tur history of the life and labours of Galileo is
pregnant with a peculiar interest to the general
reader, as well as to the philosopher. His brilliant
discoveries, the man of science regards as his peculiar
property ; the means by which they were made,
and the development of his intellectual character,
belong to the logician and to the philosopher; but
the trinmphs and the reverses of his eventful life
must be claimed for our common nature, as subjects
of deep interest, and serious meditation.

The lengthened career which Providence assigned
to Gralileo was filled up throughont its rugged outline

A
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with events of even dramatic interest. But though
1t was emblazoned with achievements of transcendent
magnitude, yet his noblest discoveries were the deri-
~ sion of his contemporaries, and were even denounced
as crimes which merited the vengeance of Heaven.
Though he was the idol of his friends, and the
favoured companion of princes, yet he became the
victim of a cruel persecution, and spent some of his
latest hours within the walls of a prison ; and though
the Almighty granted him, as it were, a new sight,
to descry unknown worlds in the obseurity of space,
yet the eyes which were allowed to witness such
wonders, were themselves doomed to be closed in
darkness.

Such were the lights and shadows in which history
delineates

“ The starry Galileo with his woes.”

But, however powerful be their contrasts, they are
not unusual in their proportions. The balance which
has been struck between his days of good and evil,
is that which regnlates the lot of man, whether we
study it in the arbitrary sway of the antocrat, in the
peaceful inquiries of the philosopher, or in the hum-
bler toils of ordinary life.

Galileo Galilei was born at Pisa, on the 15th of
February 1564, and was the eldest of a family of
three sons and three danghters. Under the name of

Jonajuti, his noble ancestors had filled high offices at
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Florence ; but about the middle of the 14th century
they seem to have abandoned this surname for that
of Galileo. Vincenzo Galilei, our author’s father, was
himself a philosopher of no mean attainments; and
though his talents seem to have been exercised only
in the composition of treatises on the theory and prac-
tice of musie, yet he appears to have anticipated even
his son in a just estimate of the philosophy of the age,
and in a distinet perception of the trne method of
investigating truth.*

The early years of Galileo were, like those of al-
most all great experimental philosophers, spent in the
construction of instruments and pieces of machinery,
which were calculated chiefly to amuse himself and
his schoolfellows. This employment of his hands,
however, did not interfere with the improvement of
his mind ; and thongh, from the straitened circum-
stances of his father, he was educated under consider-
able disadvantages, yet he acquired the elements of
elassical literature, and was initiated into all the
learning of the times. Music, drawing, and painting
were the occupations of his leisure hours; and such
was his proficiency in these accomplishments, that
he was reckoned a skilful performer on several musi-
cal instruments, especially the lute, while his know-
ledge of pictures was held in great esteem by some of
the best artists of his day.

* Life of Galilen, Lihr:‘l.'l.'_'f of Useful ];{nu“rler_]-;g' p. L.
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Galileo seems to have been desirous of following
the profession of a painter: but his father had ob-
served in him decided indications of early genius;
and, though by no means able to afford it, he
resolved to send him to the university to pursue the
study of medicine. He was accordingly enrolled as
a scholar in arts at the university of Pisa, on the 5th
of November 1581, and pursued his medical studies
under the celebrated botanist Andrew Casalpinus,
who filled the chair of medicine from 1567 to 1592.

In order to study the principles of music and draw-
ing, Galileo found it necessary to acquire some
knowledge of geometry. His father seems to have
foreseen the consequences of following this new pur-
suit, and though he did not prohibit him from read-
ing Euclid under Ostilio Ricci, one of the professors
at Pisa, yet he watched his progress with the utmost
jealousy, and had resolved that it should not interfere
with his medical studies. The demonstrations, how-
ever, of the Greek mathematician had too many
charms for the ardent mind of Galileo. His whole
attention was engrossed with the new truths which
o, and after many fruit-
less attempts to check his ardour and direct his
thoughts to professionalobjects, hisfather was obliged
to surrender his parental control, and allow the fullest

burst upon his understandin

scope to the genius of his son.
From the elementary works of geometry, Galileo
passed to the writings of Archimedes; and while he
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was studying the hydrostatical treatise® of the Syra-
cusan philosopher, he wrote his essay on the hydro-
statical balance,t in which he describes the construe-
tion of the instrument, and the method by which
Archimedes detected the fraud committed by the
jeweller in the composition of Hiero’s erown. This
work gained for its author the esteem of Guido
Ubaldi, who had distinguished himself by his me-
chanical and mathematical acquirements, and who
engaged his young friend to investigate the subject
of the centre of gravity in solid bodies. The treatise
on this subject, which (Gralileo presented to his patron,
proved the source of his future success in life.
Through the Cardinal del Monte, the brother-in-
law of Ubaldi, the reigning Duke of Tuscany
Ferdinand de Medici, was made acquainted with the
merits of our young philosopher, and, in 1589, he
was appointed lecturer on mathematiecs at Pisa. As
the salary, however, attached to this office was only
sixty crowns, he was compelled to enlarge this in-
adeqnate income by the additional occupation of
private teaching, and thus to encroach upon the
leisure which he was anxious to devote to science.
With this moderate competency, Galileo com-
menced his philosophical career. At the early age
of eighteen, when he had entered the university, his
innate antipathy to the Aristotelian philosophy began

* De Insidentibus in Fluido.
t Opere di Galileo. Milano, 1810, vol. iv. pp. 248-257.
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to display itself. This feeling was strengthened by
his earliest inquiries ; and upon his establishment at
Pisa he seems to have regarded the doctrines of
Aristotle as the intellectual prey which, in his chase
of glory, he was destined to pursne. Nizzoli, who
flourished near the beginning of the 16th century,
and Giordano Bruno, who was burned at Rome in
1600, led the way in this daring pursuit ; but it was
reserved for Galileo to track the Thracian boar
through its native thickets, and, at the risk of his
own life, to strangle it in its den.

With the resolution of submitting every opinion
to the test of experiment, Galileo’s first inquiries at
Pisa were directed to the mechanical doctrines of
Aristotle. Their incorrectness and absurdity soon
became apparent; and with a zeal, perhaps border-
ing on indiscretion, he denounced them to his pupils
with an ardour of manner and of expression propor-
tioned to his own conviction of the truth. The de-
tection of long-established errors is apt to inspire the
young philosopher with an exultation which reason
condemns. The feeling of trinmph is apt to clothe
itself in the language of asperity ; and the abettor of
erroneous opinions is treated as a species of enemy to
science. Like the soldier who fleshes Lis first spear
in battle, the philosopher is apt to leave the stain of
ernelty on his early achievements. It is only from
age and experience, indeed, that we can expect the
discretion of valour, whether it is called forth in con-
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troversy or in battle. (zalileo seems to have waged
this stern warfare against the followers of Aristotle ;
and such was the exasperation which was excited by
his reiterated and successful attacks, that he was
assailed, during the rest of his life, with a degree of
rancour which seldom originates in a mere difference
of opinion. Forgetting that all knowledge is pro-
gressive, and that the errors of one generation call
forth the comments, and are replaced by the dis-
coveries, of the next, Galileo did not anticipate that
his own speculations and incompleted labours might
one day provoke discussion ; and he therefore failed
in making allowance for the prejudices and ignorance
of his opponents. He who enjoys the proud lot of
taking a position in advance of his age, need not
wonder that his less gifted contemporaries are left
behind. Men are not necessarily obstinate becaunse
they cleave to deeply rooted and venerable errors,
nor are they absolutely dull when they are long in
understanding and slow in embracing newly dis-
covered truths.

It was one of the axioms in the Aristotelian doc-
trine of mechanics, that the heavier of two falling
bodies wonld reach the ground sooner than the other,
and that their velocities would be proportional to
their weights. Galileo attacked the arguments by
which this opinion was supported ; and when he
found his reasoning ineffectual, he appealed to direct
experiment. He maintained that all bodies would
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fall through the-same height in the same time, if
they were not unequally retarded by the resistance of
the air: and though he performed the experiment
with the most satisfactory results, by letting heavy
bodies fall from the leaning tower of Pisa, yet the
Aristotelians, who with their own eyes saw the un-
equal weights strike the ground at the same instant,
ascribed the effect to some unknown cause, and pre-
ferred the decision of their master to that of nature
herself.

(Galileo could not brook this opposition to his dis-
coveries ; nor could the Aristotelians tolerate the re-
bukes of their young instructor. The two parties
were, consequently, marshalled in hostile array;
when, fortunately for both, an event ocenrred which
placed them beyond the reach of danger. Don
Giovanni de Medici, a natural son of Cosmo, had
proposed a method of clearing out the harbour of
Leghorn. Galileo, whose opinion was reqnested,
gave such an unfavourable report upon it, that the
disappointed inventor directed against him all the
force of his malice. It was an easy task to concen-
trate the malignity of his enemies at Pisa; and so
effectually was this accomplished, that Galileo re-
solved to accept another professorship, to which he
had been previously invited.

The chair of mathematics in the university of
Padua having been vacant for five years, the Re-
public of Venice had resolved to fill it up; and, on
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the recommendation of Guido Ubaldi, Galileo was
appointed to it, in 1592, for a period of six years.

Previous to this event, Galileo had lost his father,
who died, in 1591, atan advanced age. As he was
the eldest son, the support of the family naturally de-
volved upon him; and this sacred obligation must
have increased his anxiety to better hiscircumstances,
and therefore added to his other inducements to quit
Pisa. In September 1592, he removed to Padua,
where he had a salary of only 180 florins, and where
he was again obliged to add to his income by the
labours of tuition. Notwithstanding this fruitless
occupation of his time, he appears to have found
leisure for composing several of his works, and com-
pleting various inventions, which will be afterwards
described. His manuscriptswere circulated privately
among his friends and pupils; but some of them
strayed beyond this sacred limit, and found their way
into the hands of persons who did not scruple to
claim and publish, as their own, the discoveries and
inventions which they contained.

It is not easy to ascertain the exact time when
Galileo became a convert to the doctrines of Coper-
nicus, or the particular circumstances under which
he was led to adopt them. It is stated by Gerard
Voss, that a public lecture of Mewstlin, the instructor
of Kepler, was the means of making Galileo ac-
quainted with the true system of the universe. This
assertion, however, is by no means probable; and it
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has been ably shown, by the latest biographer of
Gaalileo,* that, in his dialogues on the Copernican
system, our anthor gives the true account of his own
conversion. This passage is so interesting, that we
shall give it entire.

“T cannot omit this opportunity of relating to you
what happened to myself at the time when this
opinion (the Copernican system) began to be dis-
cnssed. I was then a very young man, and had
scarcely finished my course of philosophy, which
other occupations obliged me to leave off, when there
arrived in this country, from Rostoch, a foreigner,
whose name, I believe, was Christian Vurstisins
(Whurteisen ), a follower of Copernicus. He delivered,
on this subject, two or three lectures in a certain
academy, and to a numerous andience, several of
whom were attracted more by the novelty of the
subject than by any other cause. Being firmly per-
suaded that this opinion was a piece of solemn folly,
I was unwilling to be present. Upon interrogating,
however, some of those who were there, 1 found
that they all made it a subject of merriment, with
the exception of one, who assured me that it was
not a thing wholly ridiculons. As I considered this
individual to be both prudent and ecircumspect, T
repented that I had not attended the lectures ; and,
whenever I met any of the followers of Copernicus,

* Life of Galileo, in Library of Useful Knowledge, p. 9.



AD. 1592, GALILEO. 11

[ began to inquire if they had always been of the
same opinion. I found that there was not one of
them who did not declare that he had long main-
tained the very opposite opinions, and had not gone
over to the new doctrines till he was driven by the
force of argument. I next examined them one by
oue, to see if they were masters of the arguments on
the opposite side; and such was the readiness of
their answers, that I was satisfied they had not em-
braced this opinion from ignorance or vanity. On
the other hand, whenever I interrogated the Peripa-
tetics and the Ptolemeans—and, out of curiosity, 1
have interrogated not a few respecting their peru-
sal of Copernicus’ work, I perceived that there were
few who had seen the book, and not one who under-
stood it. Nor have I omitted to inquire among the
followers of the Peripatetic doctrines, if any of them
had ever stood on the opposite side; and the result
was, that there was not one. Considering, then, that
nobody followed the Copernican doctrine, who had
not previously held the contrary opinion, and who
was not well acquainted with the arguments of Aris-
totle and Ptolemy ; while, on the other hand, nobody
followed Ptolemy and Aristotle, who had before ad-
hered to Copernicus, and had gone over from him
into the camp of Aristotle ;

welghing, I say, these
things, T began to believe that, if any one who re-
Jects an opinion which he has imbibed with his milk,
and which has been embraced by an infinite number,
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shall take up an opinion held only by a few, con-
demned by all the schools, and really regarded as a
great paradox, it cannot be doubted that he must
have been induced, not to say driven, to embrace it
by the most cogent arguments. On this account I
have become very curious to penetrate to the very
bottom of the subject.” #

It appears, on the testimony of Galileo himself,
that he taught the Ptolemaic system, in compliance
with the popular feeling, after he had convinced him-
self of the truth of the Copernican doctrines. In the
treatise on the sphere, indeed, which bears his name,§
and which must have been written soon after he went
to Padua, and snbsequently to 1592, the stability of
the earth, and the motion of the sun, are supported
by the very arguments which Galileo afterwards ridi-
culed ; but we have no means of determining whether
or not he had then adopted the true system of the
universe. Although he might have taught the
Ptolemaic system in his lectures after he had con-
vinced himself of its falsehood, yet it is not likely
that he would go so far as to publish to the world,
as true, the very doctrines which he despised. Ina
letter to Kepler, dated in 1597, he distinctly states
that he had, many years ago, adopted the opinions
of Copernicus; but that e had not yet dared to

# Systema Cosmicum, Dial. ii. pp. 118, 120. Lugd. Bat. 1699.

} The authenticity of this work has been doubted. It was printed at
Rome, in 1659, from a MS, in the library of Somaschi, at Venice. Bee
Opere di Galileo, tom. vii. p. 427.
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publish his arguments in favour of them, and his re-
futation of the opposite opinions. These facts would
lead us to place Galileo’s conversion somewhere
between 1593 and 1597, although many years
cannot be said to have elapsed between these two
dates.

At this early period of Galileo’s life, in the year
1593, he met with an accident which had nearly
proved fatal. A party at Padua, of which he was
one, were enjoying, at an open window, a current of
air, which was artificially cooled by a fall of water.
Galileo unfortunately fell asleep under its influence ;
and so powerful was its effect upon his robust con-
stitution, that he contracted a severe chronic dis-
order, accompanied with acute pains in his body, and
loss of sleep and appetite, which attacked him at in-
tervals during the rest of his life. Others of the
party suffered still more severely, and perished by
their own rashness.

Galileo’s reputation was now widely extended
over Europe. The Archduke Ferdinand, (after-
wards Emperor of Germany,) the Landgrave of
Hesse, and the Princes of Alsace and Mantua, hon-
oured his lectures with their presence ; and Prince
Gustavus Adolphus of Sweden also received instruc-
tions from him in mathematics, during his sojourn
in Italy.

When Galileo had completed the first period of
his engagement at Padua, he was re-elected for other
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six years, with an increased salary of 320 florins.
This liberal addition to his income is ascribed by
Fabbroni to the malice of one of his enemies, who
informed the Senate that Galileo was living in illicit
intercourse with Marina Gamba. Without inquir-
ing into the truth of the accusation, the Senate is
said to have replied, that if *“he had a family to
support, he had the more need of an increased salary.”
It is more likely that the liberality of the Republic
had been called forth by the high reputation of their
professor, and that the terms of their reply were in-
tended only to rebuke the malignity of the informer.
The mode of expression would seem to indicate that
one or more of (zalileo’s children had been born
previous to his re-election in 1598 ; but as this is
scarcely consistent with other facts, we are disposed
to doubt the authenticity of Fabbroni's anecdote.
The new star which attracted the notice of astro-
nomers in 1604, excited the particular attention of
Galileo. The observations which he made upon it,
and the speculations which they suggested, formed
the subject of three lectures, the beginning of the
first of which only has reached our times. I‘rom
the absence of parallax, he proved that the common
hypothesis of its being a meteor was erroneous, and
that, like the fixed stars, it was sitnated far beyond
the bounds of our own system. The popularity of
the subject attracted crowds to his lecture-room ; and
Gulileo had the boldness to reproach his hearers for
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taking so deep an interest in a temporary pheno-
menon, while they overlooked the wonders of crea-
tion which were daily presented to their view.

In the year 1606, he was again appointed to the
professorship at Padua, with an angmented stipend
of 520 florins. His popularity had now risen so
high that his audience could not be accommodated
in his lecture-room ; and even when he had assem-
bled them in the school of medicine, which contained
1000 persons, he was frequently obliged to adjourn
to the open air.

Among the variety of pursuits which occupied his
attention, was the examination of the properties of
the loadstone. In 1607, he commenced his experi-
ments ; but, with the exception of a method of
arming loadstones, which, according to the report
of Sir Kenelm Digby, enabled them to carry twice
as much weight as before, he does not seem to have
.made any additions to our knowledge of magnetism.
He appears to have studied with care the admirable
work of our countryman, Dr. Gilbert, * De Mag-
nete,” which was published in 1600 ; and he recog-
nised in the experiments and reasonings of the
Fnglish philosopher, the principles of that method
of investigating truth which he had himself adopted.
Gilbert died in 1603, in the 63d year of his age,
and probably never read the fine compliment which
was paid to him by the Italian philosopher—* I
extremely praise, admire, and envy this author.”
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CHAPTER TI.

Cosmo, Grand Duke of Tuscany, invites Galileo to Pisa—Galileo visits
Venice in 1600, where he first hears of the Telescope—IHe invents and
constructs one, which excites o great sensation—Discovers mountains in
the Moon, and Forty Stars in the Pleindes—Discovers Jupiter's Satellites
in 1610—Effect of this discovery on Kepler—Manner in which these
discoveries were received—Galileo appointed Mathematician to Cosmo
—Mayer claims the discovery of the Satellites of Jupiter—Harriot ob-
serves them in England in October 1610,

IN the preceding chapter we have brought down
the history of Galileo’s labours to that auspicious
year in which he first directed the telescope to the
heavens. No sooner was that noble instrument
placed in his hands, than Providence released him
from his professional toils, and supplied him with
the fullest leisure and the amplest means for pur-
suing and completing the discoveries which it
enabled him to make.

Although he had quitted the service and the
domains of his munificent patron, the Grand Duke
of Tuscany, yet he maintained his connexion with
the family, by visiting Florence during his academic
vacations, and giving mathematical instruection to
the younger branches of that distinguished house.
(losmo, who bad been one of his pupils, now suc-
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ceeded his father Ferdinand ; and having his mind
early imbued with the love of knowledge, which had
become hereditary in his family, he felt that the
residence of Galileo within his dominions, and still
more his introduction into his household, would do
honour to their common country, and reflect a lustre
upon his name. In the year 1609, accordingly,
(Cosmo made proposals to Galileo to return to his
original situation at Pisa. These overtures were
gratefully received ; and in the arrangements which
Galileo on this occasion snggested, as well as in the
manner in which they were urged, we obtain some
insight into his temper and character. He informs
the correspondent, through whom Cosmo’s offer was
conveyed, that his salary of 520 florins at Padua
would be increased to as many crowns at his re-
election, and that he could enlarge his income to
any extent he pleased, by giving private lectures
and receiving pupils. His public duties, he stated,
occupied him only sixty half-hours in the year; but
his studies suffered such interruptions from his
domestic pupils and private lectures, that his most
ardent wish was to be relieved from them, in order
that he might have sufficient rest and leisure, before
the close of his life, to finish and publish those great
works which he had projected. 1In the event, there-
fore, of his returning to I’isa, he hoped that it would
be the first object of his Serene Highness to give
him leisure to complete his works withont the
B
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drudgery of lecturing. He expresses his anxiety to
gain his bread by his writings, and he promises to
dedicate them to his serene master. He enumerates,
among these books, two on the system of the uni-
verse, three on local motion, three books of me-
chanics, two on the demonstration of principles, and
one of problems; besides treatises on sound and
speech, on light and colours, on the tides, on the
composition of continuous quantity, on the motions
of animals, and on the military art. On the sub-
ject of his salary, he makes the following curious
observations :(—

T say nothing, "’ says he, *on the amount of my
salary ; being convinced that, as I am to live upon
it, the graciousness of his Highness would not deprive
me of any of those comforts, of which, however, I
feel the want less than many others; and, therefore,
I say nothing more on the subject. Finally, on the
title and profession of my service, I should wish that,
to the title of mathematician, his Highness would
add that of philosopher, as T profess to have studied
a greater number of years in philosophy, than months
in pure mathematics ; and how I have profited by it,
and if I can or onght to deserve this title, I may let
their Highnesses see, as often as it shall please them
to give me an opportunity of discussing such objects
in their presence with those who are most esteemed
in this knowledge.”

During the progress of this negotiation, Galileo
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went to Venice, on a visit to a friend, in the month
of April or May 1609. Here he learned, from com-
mon rumour, that a Dutchman had presented to
Prince Maurice of Nassau an optical instrument,
which possessed the singular property of causing
distant objects to appear nearer the observer. This
Dutchman was Hans or John Lippershey, who, as
has been clearly proved by the late Professor Mall
of Utrecht,® was in the possession of a telescope made
by himself so early as 2d October 1608. A few days
afterwards, this report was confirmed in a letter from
James Badorere at Paris to Galileo, who immediately
applied himself to the consideration of the subject.
On the first night after his return to Padua, he
found, in the doctrines of refraction, the principle
which he sought. Having procured two spectacle
glasses, both of which were plain on one side, while
one of them had its other side convex, and the other
its second side concave, he placed one at each end
of a leaden tube; and having applied his eye to the
concave glass, he saw objects prelty large and pretty
near him. This little instrument, which magnified
only three times, he carried in trinmph to Venice,
where it excited the most intense interest.  Crowds
of the principal citizens flocked to his house to see
the magical toy ; and after nearly a month had been
spent in gratifying this epidemical curiosity, Galileo

* On the First Tnvention of Telescopes.—Journ. K. nstit, 1831, vol, i
p. 4U6.
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was led to understand from Leonardo Deodati, the
Doge of Venice, that the Senate would be highly
gratified by obtaining possession of so extraordinary
an mstrument. Galileo instantly complied with the
wishes of his patrons, who acknowledged the present
by a mandate conferring upon him for life his pro-
fessorship at Padua, aud raising his salary from 520
to 1000 florins.®

Although we cannot donubt the veracity of Galileo,
when he affirms that he had never seen any of the
Dutch telescopes, yet it is expressly stated by Fue-
carius, that one of these instruments had at this time
been brought to Florence ; and Sirturns assures us,
that a Frenchman, calling himself a partner of the
Dutch inventor, came to Milan in May 1609, and of-
fered a telescope to the Count de Fuentes. In a
letter from Lorenzo Pignoria to Paolo Gualdo, dated
from Padua, on the 31st of August 1609, it is ex-
pressly said, that, at the re-election of the professors,
(Galileo had contrived to obtain 1000 florins for life,
which was alleged to be on account of an eye-glass
like the one which was sent from Flanders to the
(Cardinal Borghese.

In a memoir so brief and general as the present,
it would be out of place to discuss the history of this
extraordinary invention. We have no hesitation in
asserting that a method of magnifying distant objects

* YVivinni Vita del’ Galileo, p. GO.
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was known to Baptista Porta and others; but it
seems to be equally certain that an nstrument for
producing these effects was first constructed in Hol-
land, and that it was from that kingdom that Galileo
derived the knowledge of its existence. In consider-
ing the contending claims, which have been urged
with all the ardour and partiality of national feeling,
it has been generally overlooked, that a single convex
lens, whose focal length exceeds the distance at which
we examine minute objects, performs the part of a
telescope, when an eye, placed behind it, sees dis-
tinctly the inverted image which it forms. A lens,
twenty feet in focal length, will in this manner mag-
nify thirty times; and it was by the same principle
that Sir William Herschel discovered a new satellite
of Saturn, by placing his eye behind the focus of the
mirror of his forty-feet telescope. 'The instrument
presented to Prince Maurice, and which the Marquis
Spinola found in the shop of John Lippershey, the
spectacle-maker of Middleburg, must have been an
astronomical telescope consisting of two convex
lenses. Upon this supposition, it differed from that
which Galileo construeted; and the Italian philo-
sopher will be justly entitled to the credit of having
invented that form of the telescope which still bears
his name, while we must accord to the Dutch n]:ti-'
cian the honour of having previously invented the
astronomical telescope.

The interest which the exhibition of the telescope
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excited at Venice did not soon subside : Sirturi*
describes 1t as amounting to frenzy. When he him-
self had succeeded in making one of these instru-
ments, he ascended the tower of St. Mark, where he
might use it withont molestation. He was recog-
nised, however, by a crowd in the street ; and such
was the eagerness of their curiosity, that they took
possession of the wondrous tube, and detained the
impatient philosopher for several hours, till they had
successively witnessed its effects. Desirous of ob-
taining the same gratification for their friends, they
endeavoured to learn the name of the inn at which
he lodged ; but Sirturi fortunately overheard their
inquiries, and quitted Venice early next morning, in
order to avoid a second visitation of this new school
of philosophers. The opticians speedily availed
themselves of the wonderful invention. Galileo’s
tube—or the double eye-glass, or the cylinder, or
the trunk, as it was then called, for Demisiano had
not yet given 1t the appellation of telescope—was
manufactured in great quantities, and in a very
inferior manner. The instruments were purchased
merely as philosophical toys, and were carried by
travellers into every corner of Europe.

The art of grinding and polishing lenses was at
this time very imperfect. Galileo, and those whom
he instructed, were alone capable of making toler-
able instruments. It appears, from the testimony

* De Telescopio.
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of Gassendi and Gertner, that in 1634, a good
telescope could not be procured in Paris, Venice, or
Amsterdam ; and that, even in 1637, there was not
one in Holland which could show Jupiter’s disc well
defined.

After Galileo had completed his first instrnment,
which magnified only three times, he executed a
larger and a better one, with a power of about eight.
“ At length,” as he himself remarks, * sparing
neither labour nor expense,’” he constructed a tele-
scope so excellent, that it bore a magnifying power
of more than thirty times.

The first celestial object to which Galileo applied
his telescope was the moon, which, to use his own
words, appeared as near as if it had been distant
only two semidiameters of the earth. He then
directed it to the planets and the fixed stars, which
ke frequently observed with * incredible delight.”*

The observations which he made upon the moon
possessed a high degree of interest. The general
resemblance of its surface to that of our own globe
natnrally fixed his attention ; and he was soon able
to trace, in almost every part of the lunar disc,
ranges of mountains, deep hollows, and other in-
equalities, which reverberated from their summits
and margins the rays of the rising sun, while the
intervening hollows were still buried in darkness.
The dark and luminous spaces he regarded as in-

* Inecredibili animi jucunditate.
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dicating seas and continents, which reflected, in
different degrees, the light of the sun; and he’
ascribed the phosphorescence, as it has been impro-
perly called, or the secondary light, which is seen
on the dark limb of the moon in her first and last
quarters, to the reflection of the sun’s light from
the earth.

These discoveries were 1ill received by the fol-
lowers of Aristotle. According to their preconceived
opinions, the moon was perfectly spherical, and ab-
solutely smooth ; and to cover it with mountains,
and scoop it out into valleys, was an act of impiety
which defaced the regular forms which Nature her-
self had imprinted. It was in vain that Galileo
appealed to the evidence of observation, and to the
actual surface of onr own globe. The very nrregu-
larities on the moon were, in his opinion, a proof
of Divine wisdom ; and had its surface been abso-
lutely smooth, it would have been * but a vast un-
blessed desert, void of animals, of plants, of cities,
and men—the abode of silence and inaction—
senseless, lifeless, soulless, and stripped of all those
ornaments which now render it so varied and so
beautiful.”

In examining the fixed stars, and comparing them
with the planets, Galileo observed a remarkable
difference in the appearance of their discs. The
principal planets appeared with round globular discs
like the moon ; whereas the fixed stars never ex-



A.D. 1609, GALILEO. 25

hibited any disc at all, but resembled lucid points
sending forth twinkling rays. Stars of all magni-
tudes he found to have the same appearance ; those
of the fifth and sixth magnitude having the same
character, when seen through a telescope, as Sirius,
the largest of the stars, when seen by the naked
eye. Upon directing his telescope to nebula and
clusters of stars, he was delighted to find that they
consisted of great numbers of stars which could not
bé recognised by unassisted vision. He counted no
fewer than forty in the cluster called the Pleiades,
or Seven Stars; and he has given us drawings of
this constellation, as well as of the belt and sword
of Orion, and of the nebula of Prwmsepe. In the
great nebula of the Milky Way, he descried crowds
of minute stars ; and he concluded that this singular
portion of the heavens derived its whiteness from
still smaller stars, which his telescope was nnable
to separate.

Important and interesting as these discoveries
were, they were thrown into the shade Ly those to
which he was led during a careful examination of
the planets with a more powerful telescope. On
the 7th of January 1610, at one o'clock in the
morning, when he directed his telescope to Jupiter,
he observed three stars near the body of the planet,
two being to the east and one to the west of him.
They were all in a straight line, and parallel to the

ecliptic, and they appeared brighter than other stars
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of the same magnitude. Believing them to be fixed
stars, he paid no great attention to their distances
from Jupiter and from one another. On the 8th of
January, however, when, from some cause or other,*
he had been led to observe the stars again, he found
a very different arrangement of them : all the three
were on the west side of Jupiter, nearer one another
than before, and almost at equal distances. Though
he had not turned his attention to the extraordinary
fact of the mutual approach of the stars, yet he
began to consider how Jupiter could be found to the
east of the three stars, when but the day before he
had been to the west of two of them. The only
explanation which he could give of this fact was,
that the motion of Jupiter was direct, contrary to
astromomical calculations, and that he had got be-
fore these two stars by his own motion.

In this dilemma between the testimony of his
senses and the results of calculation, he waited for
the following night with the utmost anxiety; but
his hopes were disappointed, for the heavens were
wholly veiled in clouds. On the 10th, two only of
the stars appeared, and both on the east of the
planet. As it was obviously impossible that Jupiter
could have advanced from west to east on the 8th
of January, and from east to west on the 10th,
Galileo was forced to conclude that the phenomenon
which he had observed arose from the motion of the

# Nescio quo fato ductus,
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stars, and he set himself to observe diligently their
change of place. On the 11th, there were still only
two stars, and both to the east of Jupiter; but the
more eastern star was now twice as large as the
other one, though on the preceding night they had
been perfectly equal. This fact threw a new light
upon Galileo’s diffienlties, and he immediately drew
the conclusion, which he considered to be indubi-
table, * that there were in the heaven three stars
which revolved round Jupiter, in the same manner as
Venus and Mercury revolves round the sun.” On the
12th of January, he again observed them in new posi-
tions, and of different magnitudes ; and, on the 13th,
he discovered a fourth star, which completed the four
secondary planets with which Jupiter is surrounded.

(ralileo continued his observations on these bodies
every clear night, till the 22d of March, and stndied
their motions in reference to fixed stars that were
at the same time within the field of his telescope.
Having thus clearly established that the four new
stars were satellites or moons, which revolved round
Jupiter in the same manner as the moon revolves
round our own globe, he drew up an account of his
discovery, in which he gave to the four new bodies
the names of the Medicean Stars, in honour of his
patron, Cosmo de Medici, Grand Duke of Tuscany.
This work, under the title of * Nuncius Siderens,”’
or the “ Sidereal Messenger,” was dedicated to the
same prince ; and the dedication bears the date of
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the 24th of March, only two days after he concluded
his observations.

The importance of this great discovery was in-
stantly felt by the enemies, as well as by the friends,
of the Copernican system. The planets had hitherto
been distinguished from the fixed stars only by their
relative change of place, but the telescope proved
them to be bodies so near to our own globe as to
exhibit well-defined dises, while the fixed stars re-
tained, even when magnified, the minuteness of
remote and lucid points. The system of Jupiter,
illuminated by four moons performing their revolu-
tions 1n different and regular periods, exhibited to
the proud reason of man the comparative insignifi-
cance of the globe he inhabits, and proclaimed in
impressive language that that globe was not the
centre of the universe.

The reception which these discoveries met with
from Kepler is highly interesting, and characteristic
of the genius of that great man. He was one day
sitting idle, and thinking of Galileo, when his friend
Wachenfels stopped his carriage at his door, to com-
municate to him the intelligence. * Such a fit of

* says he, *seized me at a report which

wonder,’
seemed to be so very absurd, and I was thrown into
such agitation at seeing an old dispute between us
decided in this way, that between his joy, my colour-
ing, and the laughter of both, confounded as we

were by such a novelty, we were hardly capable,
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he of speaking, or I of listening. On our parting,
[ immediately began to think how there could be
any addition to the number of the planets without
overturning my ‘ Cosmographic Mystery,” according
to which Euclid’s five regular solids do not allow
more than six planets round the sun. . . . I am so
far from disbelieving the existence of the four eir-
cumjovial planets, that I long for a telescope, to an-
ticipate you, if possible, in discovering twe round
Mars, as the proportion seems to require, sixz or
eight round Saturn, and perhaps one each round
Mercury and Venus.”

In a very different spirit did the Aristotelians re-
ceive the * Sidereal Messenger' of Galileo. The
prineipal professor of philosophy at Padua resisted
(Galileo’s repeated and urgent entreaties to look at
the moon and planets through his telescope ; and he
even laboured to convince the Grand Duke that the
satellites of Jupiter could not possibly exist. Sizzi,
an astronomer of Florence, maintained that as there
were only seven apertures in the head—two eyes,
two ears, fwo nostrils, and one mouth—and as there
were only seven metals, and seven days in the week,
so there conld be only seven planets. He seems,
however, to have admitted the visibility of the four
satellites through the telescope ; but he argues, that
as they are invisible to the naked eye, they can ex-
ercise no influence on the earth ; and being uscless,
they do not therefore exist.
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A protégé of Kepler's, of the name of Horky,
wrote a volume against Galileo’s discovery, after
having declared, * that he would never concede his
four new planets to that Italian from Padua, even if
he should die for it.”” This resolute Aristotelian
was at no loss for arcuments. He asserted that he
had examined the heavens through Galileo’s own
glass, and that no such thing as a satellite existed
round Jupiter. He affirmed, that he did not more
surely know that he had a soul in his body, than
that reflected rays are the sole cause of Galileo’s
erroneous observations; and that the only use of the
new planets was to gratify Galileo’s thirst for gold,
and afford him a subject of discussion.

When Horky first presented himself to Kepler,
after the publication of this work, the opinion of his
patron was announced to him by a burst of indig-
nation, which overwhelmed the astonished author.
Horky supplicated mercy for his offence; and, as
Kepler himself informed Galileo, he took him again
into favour, on the condition that Kepler was to show
him Jupiter’s satellites, and that Horky was not
only to see them, but to admit their existence.

When the spirit of philosophy had thus left the
individuals who bore so unworthily her sacred name,
it was fortunate for science that it found a refuge
among princes.  Notwithstanding the reiterated
logic of his philosophical professor at Padua, Cosmo
de Medici preferred the testimony of his senses to
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the syllogisms of his instrnctor. He observed the
new planets several times, along with Galileo, at
Pisa; and when he parted with bim, he gave him
a present worth more than 1000 florins, and con-
cluded that liberal arrangement to which we have
already referred.

As philosopher and principal mathematician to
the Grand Duke of Tuscany, Galileo now took up
his residence at Florence, with a salary of 1000
florins. No official duty, excepting that of lecturing
occasionally to sovereign princes, was attached to
this appointment; and it was expressly stipulated
that he should enjoy the most perfect leisure to
complete his treatises on the constitution of the
universe, on mechanics, and on local motion. The
resignation of his professorship in the university of
Padua, which was the necessary consequence of his
new appointment, created much dissatisfaction : but
thongh many of his former friends refused at first
to hold any communication with him, this excitement
gradually subsided ; and the Venetian Senate at last
appreciated the feelings, as well as the motives,
which induced a stranger to accept of promotion in
his native land.

While Galileo was enjoying the reward and the
fame of his great discovery, a new species of enmity
was roused against him. Simon Mayer, an astro-
nomer of no reputation, pretended that he had dis-

covered the satellites of Jupiter before Galileo, and
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that his first observation was made on the 29th of
December 1609. Other astronomers announced the
discovery of new satellites : Scheiner reckoned five,
Rheita nine, while some found even so many as
twelve: but these satellites were found to be only
fixed stars, The names of Viadislavian, Agrippine,
Uranodavian, and Ferdinandolertian, which were
hastily given to these common telescopic stars, soon
disappeared from the page of science, and even the
splendid telescopes of modern times have not been
able to add another gem to the diadem of Jupiter.
A modern astronomer of no mean celebrity has,
even in the present day, endeavoured to rob Galileo
of this staple article of his reputation. From a care-
less examination of the papers of our celebrated
countryman, Thomas Harriot, which Baron Zach
had made in 1784, at Petworth, the seat of Lord
Egremont, this astronomer has asserted® that Har-
riot first observed the satellites of Jupiter on the
16th of January 1610; and continued his obser-
vations till the 25th of February 1612. Baron
Zach adds the following extraordinary conclusion :—
“ (alileo pretends to have discovered them on the
7th of January 1610; so that it is nof improbable
that Harriot was likewise the first discoverer of these
attendants of Jupiter.” In a communication which
I received in 1822,1 from the late Dr. Robertson,

¥

* Berlin Ephemeris, 1788.
t Edin. Phil. Journ., vol. vi. p. 313.
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Savilian Professor of Astronomy at Oxford, he in-
formed me that he had examined a portion of Har-
riot’s papers, entitled, *“ De Jovialibus Planetis;”
and that it appears, from two pages of these papers,
that Harriot first observed Jupiter's satellites on the
17th of October 1610. These observations are accom-
panied with rough drawings of the positions of the
satellites, and rough calculations of their periodical
revolutions. My friend, the late Professor Rigaund,*
Dr. Robertson’s successor, who more recently ex-
amined the Harriot MSS., has confirmed the accuracy
of Dr. Robertson’s observation, and has thus restored
to Galileo the honour of being the first and the sole
discoverer of these secondary planets.

* Life and Correspondence of Dr. Bradley. Oxford, 1832, p. 533. See
alzo his Supplement. Oxford, 1833, p. 17.
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CHAPTER IIL

(inlileo announces his discoveries in Enigmas—He discovers the Crescent
of Venus—The Ring of SBaturn—And the Spots on the Sun—8imilar
Observations made in England by Harriot—Claims of Fabricius and
Scheiner to the discovery of the Solar Spots—=Galileo’s Letters to Velser
on the claims of Scheiner—His residence at the Villa of Salviati—
Composes his work on Floating Bodies, which involves him in new
controversies.

Tue great success which attended the first tele-
scopic observations of Galileo, induced him to apply
his best instruments to the other planets of our
system. The attempts which had been made to de-
prive him of the honour of some of his discoveries,
combined, probably, with a desire to repeat his obser-
vations with better telescopes, led him to annonnce
his discoveries under the veil of enigmas, and to
invite astronomers to declare, within a given time,
it they had observed any new phenomena in the
heavens.

Before the close of 1610, Galileo excited the
enriosity of astronomers by the publication of his
first enigma. Kepler, and others, tried in vain to
decipher it; but in consequence of the Emperor
todolph requesting a solution of the puzzle, Galileo
sent him the following clne :—
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“ Altissimam planetam tergeminam observavi.”

I have observed that the remotest planet is triple.

In explaining more fully the nature of his obser-
vation, Galileo remarked that Saturn was not a
single star, but three together, nearly touching one
another. He described them as having no relative
motion, and as having the form of three o’s, namely,
000, the central one being larger than those on
each side of it,—thus forming a rnde representation
of the planet’s ring.

Although Galileo had announced that nothing
new appeared in the other planets, yet he soon com-
municated to the world another discovery of no
slight interest. The enigmatical letters in which it
was concealed formed the following sentence :—

* Cynthime figuras cemulatur mater Amorum.”

Venus rivals the phases of the moon.

Hitherto, Galileo had observed Venus when her
disc was largely illuminated ; but having directed
his telescope to her when she was not far removed
from the sun, he saw her in the form of a crescent,
resembling exactly the moon at the same elonga-
tion. He continued to observe her night after
night, during the whole time that she could be seen
in the course of her revolution round the sun, and
he found that she exhibited the very same phases

which would result from her motion round that
luminary.
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Galileo had long contemplated a visit to the me-
tropolis of Italy, and he accordingly carried his
intention into effect in the early part of the year
1611. Here he was received with that distinction
which was due to his great talents and his extended
reputation. Princes, Cardinals, and Prelates has-
tened to do him honour; and even those who dis-
credited his discoveries, and dreaded their results,
vied with the true friends of science in their anxiety
to see the intellectual wonder of the age.

In order to show the new celestial phenomena to
his friends at Rome, Galileo took with him his best
telescope ; and as he had discovered the spots on
the sun’s surface in October or November 1610, or
even earlier, he had the gratification of exhibiting
them to his admiring disciples. He accordingly
erected his telescope in the Quirinal garden belong-
ing to Cardinal Bandini; and in April 1611, he
showed the spots to his friends in many of their
most interesting variations. From their change of
position on the sun’s dise, Galileo at first inferred,
either that the sun revolved about an axis, or that
other planets, like Venus and Mercury, revolved so
near the sun as to appear like black spots when
they were opposite to his disc. Upon continuing his
observations, however, he saw reason to abandon
this hasty opinion. He found that the spots must

¥ Professor Rigaud is of opinion that Galileo had discovered the solar
spots at an earlier period than eighteen months before May 1612.
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be in contact with the surface of the sun—that their
figures were irregular—that they had different de-
grees of darkness—that one spot would often divide
itself into three or four—that three or four spots
would frequently unite themselves into one-—and
that all the spots revolved regularly with the sun,
which appeared to complete its revolution in about
twenty-eight days.

Previous to the invention of the telescope, spots
had been more than once seen on the sun’s disc with
the unassisted eye. DBut even if these were of the
same character as those which Galileo and others ob-
served, we cannot consider them as anticipations of
their discovery by the telescope. As the telescope
was now in the possession of several astronomers,
(zalileo began to have many rivals in discovery ; but
notwithstanding the claims of Harriot, Fabricius,
and Seheiner, it is now placed beyond the reach of
doubt, that he was the first discoverer of the Solar
spots. Irom the communication which I received in
1822 from the late Dr. Robertson, of Oxford,* it ap-
peared that Thomas Harriot had observed the solar
spots on the 8th of December 1610 ; but his manu-
scripts, in Lord Egremont’s possession,t incontest-
ably prove that his regular observations on the spots
did not commence till December 1, 1611, although

* See page 32,
f These interesting MSS, I have had the good fortune of seeing in the
possession of my much valued friend, the late Professor Rigaud of Oxford.
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he had seen the spots at the date above mentioned,
and that they were continued till the 18th of January
1613. The observatious which he has recorded are
199 in number, and the accounts of them are accom-
panied with rongh drawings, representingthe number,
position, and magnitude of the spots.* In the ob-
servation of Harriot, made on the 8th December
1610, before he knew of Gralileo’s discovery, he saw
three spots on the sun, which he has represented in
a diagram. The sun was then 7° or 8° high, and
there was a frost and a mist, which no doubt acted
as a darkening glass. Harriot does not apply the
name of spots to what he noticed in this ebservation,
and he does not enumerate it among the 199 observa-
tions above mentioned. Professor Rigaud{ considers
it *“ a misapplication of terms to call such an observa-
tion a discovery;” but, with all the respect which
we feel for the candour of this remark, we are dis-
posed to confer on Harriet the merit of an original
discoverer of the spots on the sun.

Auother candidate for the honour of discovering
the spots of the sun, was Jobn Fabricius, who un-
doubtedly saw them previous to June 1611. The
dedication of the work} in which he has recorded
his observation, bears the date of the 13th of June

|
* Edin. Phil. Journ. 1822, vol. vi. p. 317. See Rigaud's Life of Bradley,
Supplement, p. 31. :
{ Id. It., pp. 37, 38.
t Joh, Fabricii Phrysii de Maculis in Sole observatis, et apparente earum
cum Sole conversione, Narratio. Wittemb. 1611.
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1611; and it is obvious, from the work itself, that
he had seen the spots about the end of the year
1610 ; but as there is no proof that he saw them be-
fore October, we dre compelled to assign the priority
of the discovery to the Italian astronomer.

The claim of Scheiner, professor of mathematics
at Ingolstadt, is more intimately connected with the
history of Galileo. This learned astronomer having,
early in 1611, turned his telescope to the sun, neces-
sarily discovered the spots which at that time ap-
peared on his dise. Light flying clouds happened, at
the time, to weaken the intensity of the light, so that
he was able to show the spots to his pupils. These
observations were not published till January 1612 ;
and they appeared in the form of three letters,
addressed to Mark Velser, one of the magistrates of
Augsburg, under the signature of Appelles post
Tabulam. Scheiner, who, many years afterwards,
published an elaborate work on the subject, adopted
the same idea which had at first occurred to Galileo
—that the spots were the dark sides of planets re-
volving round and near the sun.*

* It does not appear from the history of solar observations at what time.
and by whom, coloured glasses were first introduced for permitting the eye
to look at the sun with impunity. Fabricius was obviously quite ignorant
of the use of coloured glasses. e observed the sun when he was in the
horizon, and when his brillianey was impaired by the interposition of thin
elouds and flonting vapours; and he ndvises those who may repeat his ob
servations to admit at first to the eye a small portion of the sun's light, till
it is gradually aceustomed to its full splendour.  When the sun's altitude
became considerable, Fabricius gave up hiz ohservations, which he oiten
eontinued 8o long that he was scarcely able, for two days together, to see
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On the publication of Scheiner’s letters, Velser
transmitted a copy of them to his friend Galileo, with
the request that he would favour him with his opinion
of the new phenomena. After some delay, Galileo
addressed three letters to Velser, in which he com-
bated the opinions of Scheiner on the cause of the
spots. The first of these letters was dated the 4th
of May 1612 ;* but though the controversy was
carried on in the language of mutual respect, it put
an end to the friendship which had existed between
the two astronomers. In these letters Galileo show-
ed that the spots often dispersed like vapour or
clouds ; that they sometimes had a duration of only
one or two days, and at other times of thirty or forty
days; that they contracted in their breadth when
they approached the sun’s limb, without any diminu-
tion of their length ; that they deseribe circles par-

objects with their usual distinetness. Fabricius apeulks of obzerving the
sun by admitting his rays through a small hede into a dark room, and re-
ceiving his image on paper; but he says nothing about a lens or a telescope
being applied to the hole ; and he does not say that he saw the spots of the
sun in this way. Harriot also viewed the solar spots when the sun was
near the horizon, or was visible through * thick ayer and thin cloudes,” or
through thin mist. On December 21, 1611, at a quarter past 2 p.M., he
observed the spots when the sky was perfectly clear, but his * sight was

after dim for an houre.”
Scheiner, in his ** Appelles post Tabulam,"” deseribes four different ways

of viewing the spots ; one of which is by the inferposition of biue or green
glasses. His first method was to observe the sun near the horizon: the
gecond was to view him through a transparent cloud; the third was to
look at him through his telescope with a blue or a green glass of a proper
thickness, and plane on both sides, or to use a thin blue glass when the
sun was covered with a thin vapour or c¢loud ; and the fourth method was
to begin and observe the sun at his margin, till the eye gradually reached

the middle of his dise.
* The original of this letter is in the British Museum,
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allel to each other; that the monthly rotation of the
sun again brings the same spots into view ; and that
they are seldom seen at a greater distance than 30°
from the sun's equator. Galileo likewise discovered
on the sun’s disc fucule, or luculi, as they were
called, which differ from the common ones in their
being brighter than the rest of the sun’s surface.”
In the last of the letters which our author ad-
dressed to Velser, and which was written in Decem-
ber 1612, he recurs to his former discovery of the
clongated shape, or rather the triple structure, of
Saturn. The singular figure which he had ob-
served in this planet had entirely disappeared ; and
he evidently announces the fact to Velser, lest it
should be used by his enemies to discredit the accu-
racy of his observations. * Looking on Saturn,”
says he, ¢ within these few days, I found it solitary,
without the assistance of its aceustomed stars, and,
in short, perfectly round and defined like Jupiter ;
and such it still remains. Now, what can be said
of so strange a metamorphosis? Are the two
smaller stars consumed like the spots on the sun?
Have they suddenly vanished and fled? or has
Saturn devoured his own children? or was the
appearance indeed fraud and illusion, with which
the glasses have for so long a time mocked me, and
80 many others who have often observed with me ?

* Bee Istoria e Dimostrazioni, intorno alle macchie solare. Rowa,
1616.  Opere di Galileo, vol, v, pp. 131-293
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Now, perhaps, the time is come to revive the
withering hopes of those who, guided by more pro-
found contemplations, have followed all the falla-
cies of the new observations, and recognised their
1mpossibilities. I cannot resolve what to say in a
chance so strange, so new, and so unexpected ; the
shortness of the time, the unexampled occurrence,
the weakness of my intellect, and the terror of being
mistaken, have greatly confounded me.” Although
Gaalileo struggled to obtain a solution of this mys-
tery, yet he had not the good fortune to succeed.
He imagined that the two smaller stars would re-
appear, in consequence of the supposed revolution
of the planet round its axis; but the discovery of
the ring of Saturn, and of the obliguity of its plane
to the ecliptic, was necessary to explain the pheno-
mena which were so perplexing to our author.

The ill health to which Galileo was occasionally
subject, and the belief that the air of Florence was
prejudicial to his complaints, induced him to spend
much of his time at Selve, the villa of his friend
Salviati. This eminent individual had ever been
the warmest friend of Galileo, and seems to have
delichted in drawing round him the scientific
genius of the age. He was a member of the cele-
brated Lyncman Society, founded by Prince Fre-
derigo Cesi; and though he is not known as the
author of any important discovery, still he has
earned, by his liberality to science, a glorious name,
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which will be indissolubly united with that of
(Galileo.

The subject of floating bridges having been dis-
cussed at onme of the scientific parties which had
assembled at the house of Salviati, a difference of
opinion arose respecting the influence of the shape
of bodies on their tendency to float or to sink in a
fluid. Contrary to the general opinion, Galileo un-
dertook to prove that it depended on other causes ;
and he was thus led to compose his discourse on
Floating Bodies,® which was published in 1612, and
dedicated to Cosmo de Mediei. This work contains
many Ingenious experiments, and much acute rea-

sonine

o)

in support of the true principles of hydro-
statics; and it 1s now chiefly remarkable as a
specimen of the sagacity and intellectual power of
its author, ILike all his other works, it encountered
the most violent opposition ; and Galileo was more
than once summoned into the field to repel the
aggressions of his ignorant and presumptuous op-
ponents. The first attack upon it was made by
Ptolemy Nozzolini, in a letter to Marzemedici,
Archbishop of Florence ;1 and to this Galileo re-
plied in a letter addressed to his antagonist. A
more elaborate examination of it was published by
Lodovico delle Colombe, and another by M. Vin-

* Discorso intorno alle cose che stanno in su Facqua, o che in quella si
muovono.  Opere di Galileo, vol. ii. pp- 163-311.

t Ibid. vol. ii. pp. 355-36G7.

+ Ihid. pp. 367-390.
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cenzo di Grazia. To these attacks, a minute and
overwhelming answer was printed in the name of
Benedetti Castelli, the friend and pupil of Galileo ;
but it was discovered, some years after Galileo’s
death, that he was himself the author of this
work.®

* These three treatises occupy the whele of the third volume of the
}pere di Galileo.
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CHAPTER IYV.

Galileo treats his opponents with severity and sarcasm—He is aided by
the scepties of the day—The Church party the most powerful—Galileo
commences the attack, and iz answered by Caccini, a Dominican—
Galileo's letter to the Grand Duchess of Tuscany, in support of the
maotion of the earth and the stability of the sun—IHe visits Rome—Is
surnmoned before the Inquisition, and renounces his opinions, as hereti-
cal—The loquisition denounces the Copernican System—=Galileo has an
audience of the Pope, but still maintains his opinions in private society
—Proposes to tind out the longitude at sea by means of Jupiter's satel-
lites—His negotiation on this subject with the Court of Spain—Its
failure—He is unable to observe the three Comets of 1618, but is in-
volved in the controversy to which they gave rise.

Tre current of Galileo’s life had hitherto flowed
in a smooth and nnobstructed channel. He had
now attained the highest objects of earthly ambi-
tion. His discoveries had placed him at the head
of the great men of the age. He possessed a pro-
fessional income far beyond his wants, and even
beyond his anticipations ; and, what is still dearer
to a philosopher, he enjoyed the most perfect leisure
for carrying on and completing his discoveries.
The opposition which these discoveries enconntered,
was to him more a subject of triumph than of sorrow.
Prejudice and ignorance were his only enemies ; and
if they succeeded for a while in harassing him on

his march, it was only to <onduct him to fresh
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achievements. He who contends for truths which
he has himself been permitted to discover, may well
sustain the conflict in which presumption and error
are destined to fall. The public tribunal may
neither be sufficiently pure nor enlightened to decide
upon the issue ; but he can appeal to posterity, and
reckon with confidence on its sure decree.

The ardour of Galileo’s mind, the keenness of his
temper, his clear perception of truth, and his inex-
tinguishable love of if, combined to exasperate and
prolong the hostility of his enemies. When argu-
ment failed to enlighten their judgment, and reason
to dispel their prejudices, he wielded against them
the powerful weapons of ridicule and sarcasm ; and
in this unrelenting warfare, he seems to have for-
ootten that Providence had withheld from his ene-
mies the intellectual gifts which he had so liberally
received. He who is allowed to take the start of
his species, and to penetrate the veil which conceals
from common minds the mysteries of nature, must
not expect that the world will be patiently dragged
at the chariot-wheels of his philosophy. Mind has
its inertia as well as matter; and its progress to
truth can only be insured by the gradual and pa-
tient removal of the difficulties which embarrass it.

The boldness—may we not say the recklessness
—with which Galileo insisted upon making prose-
Iytes of his enemies, served but to alienate them
from the truth. Errors thus assailed speedily en-
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trench themselves in general feeling, and become
embalmed in the virulence of the passions. The
various classes of his opponents marshalled them-
selves for their mutnal defence. The Aristotelian
professors, the temporizing Jesuits, the political
churchmen, and that timid but respectable body
who at all times dread innovation, whether it be in
legislation or in science, entered into an alliance
against the philosophical tyrant, who threatened
them with the penalties of knowledge.

The party of Galileo, though weak in number,
was not without power and influence. He had
trained around him a devoted band, who cherished
his doctrines, and idolized his genius. His pupils
had been appointed to several of the principal pro-
fessorships in Italy. The enemies of religion were
on this occasion united with the Christian philoso-
pher; and there were, even in these days, many
princes and nobles who had felt the inconvenience
of ecclesiastical jurisdiction, and who secretly abetted
(ralileo in his crusade against established errors.

Althongh these two parties had been long dread-
ing each other’s power, and reconnoitring each other’s
position, yet we cannot exactly determine which of
them first hoisted the signal for war. The Church
party, particularly its highest dignitaries, were cer-
tainly disposed to rest on the defensive. Flanked
on one side by the logic of the schools, and on the

other by the popular interpretation of Scripture, and
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backed by the strong arm of the civil power, they
were not disposed to interfere with the prosecution
of science, however much they may have dreaded its
influence. The philosoplers, on the contrary, united
the zeal of innovators with that firmness of purpose
which truth alone can inspire. Victorious in every
contest, they were flushed with success, and they
panted for a struggle in which they knew they must
triumph.

In this state of warlike preparation, Galileo ad-
dressed a letter, in 1613, to his friend and pupil, the
Abbé Castelli, the object of which was to prove that
the Secriptures were not intended to teach us science
and philosophy. Hence he inferred, that the lan-
guage employed in the sacred volume in veference to
such subjects should be interpreted only in its com-
mon acceptation ; and that it was in reality as diffi-
cult to reconcile the Ptolemaic as the Copernican
system to the expressions which occur in the Bible.

A demonstration was about this time made by the
opposite party, in the person of Caceini, a Dominican
friar, who made a personal attack upon Galileo from
the pulpit. This violent ecclesiastic ridiculed the
astronomer and his followers, by addressing them
sarcastically in the sacred language of Seripture—
“Ye men of Galilee, why stand ye here looking up
into heaven ?”  But this species of warfare was dis-
approved of even by the Church ; and Lnigi Maraffi,
the General of the Dominicans, not only apologized
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to Galileo, who had transmitted to him a formal
complaint against Caccini, but expressed the acute-
ness of his own feelings on being implicated in
the “brutal conduct of thirty or forty thousand
monks."”

From the character of Caccini, and the part which
he afterwards played in the persecution of Galileo,
we can scarcely reject the suspicion, that his attack
from the pulpit was intended as a snare for the un-
wary philosopher. It roused Galileo from his wonted
caution ; and stimulated, no doubt, by the nature
of the answer which he received from Maraffi, he
published a long letter of seventy pages, defending
and illustrating his former views respecting the in-
flnence of Seriptural language on the two contending
systems. As if to give the impress of royal authority
to this new appeal, he addressed it to Christian,
Grand Duchess of Tuscany, the mother of Cosmo ;
and in this form it seems to have excited a new
interest, as if it had expressed the opinion of the
grand ducal family. These external circumstances
gave additional weight to the powerful and un-
answerable reasoning which this letter contains ; and
1t was scarcely possible that any man, possessed of a
sound mind, and willing to learn the truth, shonld
refuse his assent to the judicious views of its author.
He expresses his belief that the Seriptures were de-
signed to instruct us respecting our salvation, and
that the faculties of our minds were given us for the

D
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purpose of investigating the phenomena of nature.
He considers Scripture and Nature as proceeding
from the same divine Author, and, therefore, incap-
able of speaking a different language ; and he points
out the absurdity of supposing that professors of as-
tronomy will shut their eyes to the phenomena which
they discoverin the heavens, or will refuse to believe
those deductions of reason which appeal to their
jndgment with all the power of demonstration. He
supports these views by quotations from the ancient °
Fathers ; and he refers to the dedication of Coper-
nicus’s own work to the Roman Pontiff, Paul III.,
as a proof that the Pope himself did not regard the
new system of the world as hostile to the sacred
writings. Copernicus, on the contrary, tells his Holi-
ness, that the reason of inseribing to him his new
system was, that the anthority of the Pontiff might
put to silence the calumnies of some individunals, who
attacked it by arguments drawn from passages of
Scripture twisted for their own purpose.

It was in vain to meet such reasoning by any
other weapons than those of the civil power. The
enemies of (Galileo saw that they must either ernsh
the dangerous innovation, or allow it the fullest
scope ; and they determined upon an appeal to the
Inquisition. Lorini, a monk of the Dominican order,
had already denounced to this body Galileo’s letter
to Castelli ; and Caceini, bribed by the mastership of
the convent of St. Mary of Minerva, was invited to
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settle at Rome for the purpose of embodying the
evidence against Galileo,

Though these plans had been carried on in secret,
yvet Galileo’s suspicions were roused; and he ob-
tained leave from Cosmo to go to Rome about the
end of 1615.* Here he was lodged in the palace
of the Grand Duke’s ambassador, and kept up a
constant correspondence with the family of his patron
at Florence; but, in the midst of this exterunal
splendour, he was summoned before the Inquisition
to answer for the heretical doctrines he had published.
He was charged with maintaining the motion of the
earth, and the stability of the sun—with teaching
this doctrine to his pupils—with corresponding on
the subject with several German mathematicians—
and with having published it, and attempted to re-
concile 1t to Scripture, in his letters to Mark Velser
in 1612,  The Inquisition assembled to consider
these charges on the 25th of February 1615 ; and
it was decreed that Galileo should be enjoined by
Cardinal Bellarmine to renounce the obnoxious doc-
trines, and to pledge himself that he would neither
teach, defend, nor publish them in future. In the
event of his refusing to acquiesce in this sentence, it
was decreed that he should be thrown into prison.
(zalileo did not hesitate to yield to this injunction.
On the day following, the 26th of February, he

* It is said that Galileo was cited to appear at Rome on this occasion:
and the opinion is not without foundation.
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appeared before Cardinal Bellarmine, to renounce
his heretical opinions; and, having declared that he
abandoned the doctrine of the earth’s motion, and
would neither defend nor teach it, in his conversa-
tion or in his writings, he was dismissed from the
bar of the Inquisition.

Having thus disposed of the heretical astronomer,
the Inquisition conceived the design of condemning
the whole system of Copernicus as heretical. (Galileo,
with more hardihood than prudence, remained at
Rome for the purpose of giving his assistance in
frustrating this plan; but there is reason to think
that he injured by his presence the very cause
which he desired to support. The inquisitors had
determined to put down the new opinions ; and they
now inserted among the prohibited books Galileo’s
letters to Castelli and the Grand Duchess,—Kep-
ler’s epitome of the Copernican theory, and Coper-
nicus’s own work on the revolutions of the heavenly
bodies.

Notwithstanding these proceedings, Galileo had
an audience of the Pope, Paul V., in March 1616.
He was received very gracionsly, and spent nearly
an hour with his Holiness. When they were about
to part, the Pope assured Galileo that the congre-
gation were not disposed to receive upon light
grounds any calumnies which might be propagated
by his enemies, and that, as long as he occnpied the
papal chair, he might consider himself as safe.
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These assurances were no doubt founded on the
belief that Galileo would adhere to his pledges ;
but so bold and inconsiderate was he in the ex-
pression of his opinions, that even in Rome he was
continually engaged in controversial discussions.
The following very interesting account of these
disputes is given by Querenghi, in a letter to the
Cardinal D'Este :—

“ Your Eminence would be delighted with Gali-
leo, if you heard him holding forth, as he often
does, in the midst of fifteen or twently persons, all
violently attacking him, sometimes in one house,
sometimes in another. But he is armed after such
fashion, that he laughs all of them to scorn; and
even if the novelty of his opinions prevents entire
persuasion, he at least convicts of emptiness most of
the arguments with which his adversaries endeavour
to overwhelm him. He was particularly admirable
on Monday last in the house of Signor Frederico
(thisilieri ; and what especially pleased me was,
that before replying to the opposite arguments, he
amplified and enforced them with new grounds of
great plausibility, so as to leave his adversaries in
a more ridiculous plight, when he afterwards over-
tnrned them all.”

The discovery of Jupiter’s satellites suggested to
(zalileo a new method of finding the longitude at
sea. Philip III. had encouraged astronomers to
direct their attention to this problem, by offering a
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reward for its solution; and in those days, when
new discoveries in science were sometimes rejected
as injurious to society, it was no common event to
see a powerful sovereign courting the assistance of
astronomers In promoting the commercial interests
of his empire. Galileo seems to have regarded the
solution of this problem as an object worthy of his
ambition ; and he no doubt anticipated the triumph
which he would obtain over his enemies, if the
Medicean stars, which they had treated with such
contempt, could be made subservient to the great
interests of mankind. Duaring his residence at
tome in 1615 and 1616, be had communicated his
views on this subject to the Conte di Lemos, the
Viceroy of Naples, who had presided over the
council of the Spanish Indies. This nobleman ad-
vised him to apply to the Spanish minister, the
Duke of Lerma; and, through the inflnence of the
Grand Duke Cosmo, his ambassador at the court of
Madrid was engaged to manage the affair. The
anxiety of Galileo on this subject was singularly
great. He assured the Tuscan ambassador that, in
order to accomplish this object, ‘““he was ready to
leave all his comforts, his country, his friends, and
his family, to cross over into Spain, and to stay as
long as he might be wanted at Seville or at Lisbon,
or wherever it might be convenient to communicate
a knowledge of his method. The lethargy of the
Spanish court seems to have increased with the
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enthusiasm of Galileo; and thongh the negotiations
were occasionally revived for ten or twelve years,
yet no steps were taken to bring them to a close,
This strange procrastination has been generally
ascribed to jealousy or indifference on the part of
Spain ; but Nelli, one of Galileo’s biographers, de-
clares, on the authority of Florentine records, that
Cosmo had privately requested from the Govern-
ment the privilege of sending annually to the
Spanish Indies two Leghorn merchantmen free of
duty, as a compensation for the loss of Galileo.

The failure of this negotiation must have been a
source of extreme mortification to the high spirit
and sanguine temperament of Galileo. He had cal-
culated, however, too securely on his means of
putting the new method to a successful trial. The
great imperfection of the time-keepers of that day,
and the want of proper telescopes, would have baffled
Lim in all his efforts, and he would have been sub-
ject to a more serious mortification from the failure
and rejection of his plan, than that which he actu-
ally experienced from the avarice of his patron, or
the indifference of Spain. Even in the present day,
no telescope has been invented which is capable of
observing at sea the eclipses of Jupiter's satellites ;
and though this method of finding the longitude has
great advantages on shore, yet it has been completely
abandoned at sea, and superseded by easicr and
more correct methods.
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In the year 1618, when no fewer than three
comets visited our system, and attracted the atten-
tion of all the astronomers of Europe, Galileo was
unfortunately confined to his bed by a severe illness ;
but, though he was unable to make a single obser-
vation upon these remarkable bodies, he contrived
to involve himself in the disputes to which they
gave rise. Marco Guiducei, an astronomer of Flo-
rence, and a friend of (Galileo, had delivered a dis-
course on comets before the Florentine Academy.
The heads of this discourse, which was published
in 1619,* were supposed to have been commnnicated
to him by Galileo, and this seems to have been uni-
versally admitted during the controversy to which it
led. The opinion maintained in this treatise, that
comets are nothing but meteors which occasionally
appear in our atmosphere, like halos and rainbows,
savours so little of the sagacity of (Galileo, that we
should be disposed to question its paternity. His
inability to partake in the general interest which
these three comets excited, and to employ his power-
ful telescope in observing their phenomena and their
movements, might have had some slight share in
the formation of an opinion which deprived them of
their importance as celestial bodies. DBut, however
this may have been, the treatise of Guiducei afforded
a favourable point of attack to Galileo’s enemies,

# Discorso delle Comete. Frinted in the Opere di Galileo, vol. vi. pp.
117-181.
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and the dangerous task was intrusted to Horatio
(irassi, a learned Jesuit, who, in a work entitled 7%e
Astronomical and Philosophical Balance, criticised
the discourse on comets, under the feigned name of
Lotario Sarsi.

Galileo replied to this attack, in a volume entitled
Il Saggiatore, or The Assayer, which, owing to the
state of his health, was not published till the antumn
of 1623.% This work was written in the form of a
letter to Virginio Cesarini, a member of the Lyn-
ceean Academy, and master of the chamber to Urban
VIII., who had just ascended the papal throne. It
was dedicated to the Pontiff himself, and has been
long celebrated among literary men for the beauty
of its langnage, though it is doubtless one of the
least important of Galileo’s writings.

* Printed in the Opere di Galileo, vol. vi. pp. 101-571.
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CHAPTER V.

Urban VIIL, Galileo’s friend, raized to the Pontificate—Galileo goes to
Rome to offer his congratulations—The Pope loads him with presents,
and promises a Pension to his Son—~Galileo in pecuniary difficulties,
owing to the death of his patron Cosmo—He again rashly attacks the
Church, notwithstanding the Pope's kindness—He composes his System
of the World, to demonstrate the Copernican Syvstem—Artfully obtains
a license to print it—Nature of the work—Its influence on the public
mind—The Pope resolves on suppressing it—Galileo summoned before
the Inquisition—I1is trinl—His defence—His formal abjuration of his
opinions—Observations on his conduct—The Pope shows great indul-
gence to Gnalileo, who is allowed to return to his own house at Arcetri,
as the place of his confinement.

Tue succession of the Cardinal Maffeo Barberini
to the papal throne, under the name of Urban VIII.,,
was hailed by Galileo and his friends as an event
favourable to the interests of science. Urban had
not only been the personal friend of Galileo and of
Prince Cesi, the founder of the Liyncaan Academy,
but had been intimately connected with that able
and liberal association ; and it was therefore deemed
prudent to secure his favour and attachment. If
Paul II1. had, nearly a century before, patronized
(fopernicus, and accepted of the dedication of his
ereat work, it was not unreasonable to expect that,
in more enlightened times, another Pontiff might ex-
hibit the sane liberality of sentiment.
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The plan of securing to Galileo the patronage of
Urban VIIIL., seems to have been devised by Prince
Cesi.  Althongh Galileo had not been able for some
years to travel, excepting in a litter, yet he was
urged by the Prince to perform a journey to Rome,
for the express purpose of congratulating his friend
upon his elevation to the papal chair. This request
was made in October 1623 ; and though Galileo’s
health was not such as to authorize him to undergo
go much fatigue, yet he felt the importance of the
advice, and, after visiting Cesi at Acqua Sparta, he
arrived at Rome in the spring of 1624. The recep-
tion which he here experienced far exceeded his
most sanguine expectations. During the two months
which he spent in the capital, he was permitted to
have no fewer than six long and gratifying audiences
of the Pope. The kindness of his Holiness was of
the most marked description. He not only loaded
(ralileo with presents,® and promised him a pension
for his son Vincenzo, but he wrote a letter to Ferdi-
nand, who had just succeeded Cosmo as Grand Duke
of Tuscany, recommending (ralileo to his particular

patronage. * For we find in him,”

says he, “not
only literary distinction, but the love of piety; and
he is strong in those qualities by which pontifical
good-will is easily obtained. And now, when he
has been brought to this city to congratulate us on

* A fine painting in gold, and a silver medal, and * a good quantity of
agnus Dei.”
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our elevation, we have very lovingly embraced him ;
nor can we suffer him to return to the country whither
your liberality recalls him, without an ample pro-
vision of pontifical love. And that you may know
how dear he is to us, we have willed to give him
this honourable testimonial of virtue and piety.
And we further signify, that every benefit which
you shall confer upon him, imitating or even sur-
passing your father’s liberality, will conduce to our
gratification.”

Not content with thus securing the friendship of
the Pope, Galileo endeavoured to bespeak the good-
will of the Cardinals towards the Copernican system.
He had, accordingly, many interviews with several
of these dignitaries ; and he was assured, by Cardinal
Hohenzoller, that in a representation which he had
made to the Pope on the snubject of Copernicus, he
stated to his Holiness, *that as all the heretics
considered that system as undoubted, it wonld be
necessary to be very circumspect in coming to any
resolution on the subject.’” To this remark his
Holiness replied—* That the Church had not con-
demned this system; and that it should not be
condemned as heretical, but only as rash ;" and he
added, * that there was no fear of any person under-
taking to prove that it must necessarily be true.”

The recent appointment of the Abbé Castelli, the
friend and pupil of Galileo, to be mathematician to
the Pope, was an event of a most gratifying nature ;
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and when we recollect that it was to Castelli that
he addressed the famous letter which was pronounced
heretical by the Inquisition, we must regard it also
as an event indicative of a new and favourable feel-
ing towards the friends of science. The opinions
of Urban, indeed, had suffered no change. He was
one of the few Cardinals who had opposed the
inquisitorial decree of 1616, and his subsequent
demeanour was in every respect conformable to the
liberality of his early views. The sincerity of his
conduct was still further evinced by the grant of a
pension of one hundred crowns to Galileo, a few
years after his visit to Rome ; though there is rea-
son to think that this allowance was not regularly
paid.

The death of Cosmo, whose liberality had given
him both affluence and leisure, threatened Galileo
with pecuniary difficulties. He had been involved
in a ‘“great load of debt,” owing to the circum-
stances of his brother’'s family; and in order to re-
lieve himself, he had requested Castelli to dispose of
the pension of his son Vincenzo. 1In addition to this
calamity he was now alarmed at the prospect of
losing his salary as an extraordinary professor at
Pisa. The extreme youth of Ferdinand, who was
scarcely of age, induced Gtalileo’s enemies, in 1629,
to raise doubts respecting the payment of a salary
to a professor who neither resided nor lectured in
the university ; but the question was decided in his
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favour, and we have no doubt that the decision was
facilitated by the friendly recommendation of the
Pope, to which we have already referred.

Although (zalileo had made a narrow escape from
the grasp of the Inquisition, yet he was never suffi-
ciently sensible of the lenity which he experienced.
When he left Rome in 1616, under the solemn
pledge of never again teaching the obnoxious doc-
trine, it was with a hostility against the Church,
suppressed but deeply cherished ; and his resolution
to propagate the heresy seems to have been coeval
with the vow by which he renounced it. In the
year 1618, when he communicated his theory of the
tides to the Archduke Leopold, he alludes in the
most sarcastic manner to the conduct of the Church.
The same hostile tone, more or less, pervaded all
his writings, and, while he laboured to sharpen the
edge of his satire, he endeavoured to guard himself
against its effects, by an affectation of the humblest
deference to the decisions of theology. Had Galileo
stood alone, his devotion to science might have
withdrawn him from so hopeless a contest ; but he
was spurred on by the violence of a party. The
Lyncaan Academy never scrupled to summon him
from his researches. They placed him in the for-
lorn hope of their combat, and he at last fell a victim
to the rashness of his friends.

But whatever allowance we may make for the
ardour of Galileo’s temper, and the peculiarity of
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his position ; and however we may justify and even
approve of his past conduct, his visit to Urban VIIL,,
in 1624, placed him in a new relation to the Churceb,
which demanded on his part a new and correspond-
ing demeanour. The noble and generous reception
which he met with from Urban, and the liberal
declaration of Cardinal Hohenzoller on the subject
of the Copernican system, should have been re-
carded as expressions of regret for the past, and as
offers of conciliation for the future. Thus honoured
by the Head of the Church, and befriended by its
dignitaries, GGalileo must have felt himself secure
against the indignities of its lesser functionaries,
and in the possession of the fullest license to prose-
cute his researches and publish his discoveries, pro-
vided he avoided that ecclesiastical dogma which,
even in the present day, it has not ventured to
renounce. But Galileo was bound to the Romish
hierarchy by even stronger ties. His son and him-
self were pensioners of the Church, and, having
accepted of its alms, they owed to it, at least, a
decent and respectful allegiance. The pension thus
given by Urban was not the remuneration which
sovereigns sometimes award to the services of their
subjects. Galileo was a foreigner at Rome. The
sovereign of the papal state owed him no obligation ;
and we must therefore regard the pension of Galileo
as a donation from the Roman Pontiff to science
itself, and as a declaration to the Christian world
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that religion was not jealous of philosophy, and that
the Church of Rome was willing to respect and
foster even the genius of its-enemies.

Galileo viewed all these circumstances in a differ-
ent light. He resolved to compose a work in which
the Copernican system should be demonstrated ; but
he had not the courage to do this in a direct and
open manner. He adopted the plan of discussing
the subject in a dialogue between three speakers, in
the hope of eluding by this artifice the censure of
the Church. This work was completed in 1630,
but, owing to some difficulties in obtaining a license
to print it, it was not published till 1632.

In obtaining this license, Galileo exhibited con-
siderable address, and his memory has not escaped
the imputation of having aected wunfairly, and of
having involved his personal friends in the conse-
quences of his imprudence.

The sitnation of master of the palace was, for-
tunately for Galileo’s designs, filled by Nicolo
Riccardi, a friend’ and pupil of his own. This
officer was a sort of censor of new publications, and

" when he was applied to on the subject of printing

his work, Galileo soon found that attempts had
previously been made to thwart his views. IHe
instantly set off for Rome, and had an interview
with his friend, who was in every respect anxious
to oblige him. Riccardi examined the manuscript,
pointed out some incautious expressions which he
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considered it necessary to erase, and returned it
with his written approbation, on the understanding
that the alterations he suggested would be made.
Dreading to remain in Rome during the unhealthy
season, which was fast approaching, Galileo returned
to Florence, with the intention of completing the
index and dedication, and of sending the MS. to
Rome, to be printed under the care of Prince Ces.
The death of that distinguished individual, in August
1630, frustrated Galileo’s arrangement, and he ap-
plied for leave to have the book printed in Florence.
Riccardi was at first desirous to examine the MS.
again ; bnt, after inspecting only the beginning and
end of it, he gave Galileo leave to print it wherever
he chose, provided it bore the license of the Iu-
quisitor-General of Florence, and of one or two
other persons whom he named.

Having overcome all these difficulties, Galileo’s
work appeared in 1632, under the title of “ The
System of the World of Galileo Galilei, &c., in
which, in four dialogues concerning the two prin-
cipal systems of the world—the Ptolemaic and the
Copernican—he discusses, indeterminately and firmly,
the arguments proposed on both sides.” It is dedi-
cated to Ferdinand, Grand Duke of Tuscany, and
is prefaced by an * Address to the pradent reader,”
which is itself characterized by the utmost impru-
dence. He refers to the decree of the Inquisition iu
the most insulting and ironical language. He attri-

E
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butes it to passion and to ignorance, not by direct
assertion, but by insinuations ascribed to others ; and
he announces his intention to defend the Copernican
system, as a pure mathematical hypothesis, and not
as an opinion having any absolute advantage over
that of the stability of the earth. The dialogue is
conducted by three persons—Salviati, Sagredo, and
Simplicio. Salviati, who is the true philosopher in
the dialogue, was the real name of a nobleman whom
we have already had occasion to mention. Sagredo,
the name of another noble friend of Galileo, per-
forms a secondary part under Salviati. He pro-
poses doubts, suggests difficulties, and enlivens the
gravity of the dialogue with his wit and pleasantry.
Simplicio is a resolute follower of Ptolemy and Aris-
totle, and, with a proper degree of candour and
modesty, he brings forward all the common argu-
ments in favour of the Ptolemaic system. DBetween
the wit of Sagredo, and the powerful philosophy of
Salviati, the peripatetic sage is baffled in every dis-
cussion ; and there can be no doubt that Galileo
aimed a more fatal blow at the Ptolemaic system by
this mode of discussing it, than if he had endea-
voured to overturn it by direct arguments,

The influence of this work on the public mind
was such as might have been anticipated. The
obnoxious doctrines which it upheld were eagerly
received, and widely disseminated ; and the Church
of Rome became sensible of the shock which was
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thus given to its intellectnal supremacy. TPope
Urban VIII., attached though he had been to
(Galileo, never once hesitated respecting the line of
conduct which he felt himself bound to pursue. His
mind was, nevertheless, agitated with conflicting
sentiments. He entertained a sincere affection for
science and literature, and yet he was placed in the
position of their enemy. He had been the personal
friend of Galileo, and yet his duty compelled him to
become his accuser. Embarrassing as these feelings
were, other considerations contributed to soothe him.
He had, in his capacity of a Cardinal, opposed the
first persecution of Galileo. He had, since his ele-
vation to the pontificate, traced an open path for the
march of Galileo’s discoveries ; and he had finally
endeavoured to bind the recusant philosopher by
the ties of kindness and of gratitude. All these
means, however, had proved abortive, and he was
now called upon to support the doctrine which he
had subscribed, and administer the law of which he
was the guardian,

It has been supposed, without any satisfactory
evidence, that Urban may have been influenced by
less creditable motives. Salviati and Sagredo being
well-known personages, it was inferred that Sim-
plicio must also have a representative. The enemies
of Galileo are said to have convinced his Holiness
that Simplicio was intended to represent himself;
and this opinion received some probability from the
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fact, that the peripatetic disputant had employed
many of the arguments which Urban had himself
used in his discussions with Galileo. The latest
biographer of Galileo® regards this motive as ne-
cessary to account for “the otherwise inexplicable
change which took place in the conduct of Urban to
his old friend;” but we cannot admit the correct-
ness of this supposition. The Church had been
placed in hostility to a powerful and liberal party,
which was adverse to its interests. The dogmas of
the Catholic faith had been brought into direct
collision with the deductions of science. The
leader of the philosophic band had broken the most
solemn armistice with the Inquisition: he had re-
nounced the ties of gratitude which bound him to
the Pontiff; and Urban was thus compelled to
entrench himself in a position to which he had
been driven by his opponents.

The design of summoning Galileo before the In-
quisition, seems to have been formed almost imme-
diately after the publication of his Dialogues; for
even in August 1632, the preliminary proceedings
had reached the ears of the Grand Duke Ferdinand.
The Tuscan ambassador at Rome was speedily
made acquainted with the dissatisfaction which his
Sovereign felt at these proceedings; and he was in-
structed to forward to Florence a written statement
of the charges against Galileo, in order to enable

% Library of Useful Enowledge, Life of Galileo, chap. viii,
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him to prepare for his defence. Although this re-
quest was denied, Ferdinand again interposed, and
transmitted a letter to his ambassador, recommend-
ing the admission of Campanella and Castelli into
the congregation of ecclesiastics by whom Galileo
was to be tried. Circumstances, however, rendered
it prudent to withhold this letter. Castelli was sent
away from Rome, and Scipio Chiaramonte, a bigoted
ecclesiastic, was summoned from Pisa to complete
the number of the judges.

It appears from a despatch of the Tuscan mini-
ster, that Ferdinand was enraged at the transaction,
and instructed his ambassador, Niccolini, to make
the strongest representations to the Pope. Niccolini
had several interviews with his Holiness; but all
his expostulations were fruitless. He found Urban
highly incensed against Galileo; and his Holiness
begged Niccolini to advise the Archduke not to
interfere any further, as he would not * get through
it with hononr.” On the 15th of September, the
Pope caused it to be intimated to Niccolini, as a
mark of his especial esteem for the Grand Duke,
that he was obliged to refer the work to the Inqui-
sition ; but both the prince and his ambassador
were declared liable to the usual censures if they
divulged the secret.

From the measures which this tribunal had for-
merly pursued, it was not difficult to foresee the re-
sult of their present deliberations. They summoned



70 GALILEO. CHAP. V.

(Galileo to appear before them at Rome, to answer
in person the charges under which he lay. The
Tuscan ambassador expostulated warmly with the
Conrt of Rome on the inhumanity of this proceed-
ing. He urged his advanced age, his infirm health,
the discomforts of the journey, and the miseries of
the guarantine, as motives for reconsidering their
decision.  But the Pope was inexorable; and
though it was agreed to relax the quarantine as
much as possible in his favour, yet it was declared
indispensable that he should appear in person before
the Ingnisition.

Worn out with age and infirmities, and ex-
hausted with the fatigues of his journey, Galileo
arrived at Rome on the 14th of February 1633.
The Tuscan ambassador announced his arrival in
an official form to the commissary of the Holy
Office, and Galileo awaited in calm dignity the
approach of his trial. Among those who proffered
their advice in this distressing emergency, we must
enumerate the Cardinal Barberini, the Pope’s ne-
phew, who, thongh he may have felt the necessity
of an interference on the part of the Church, was
yet desirous that it should be effected with the least
injury to Galileo, and to science. He accordingly
visited Galileo, and advised him to remain as much
at home as possible, to keep aloof from general

% The communication between Florence and Rome was at this time in-
terrupted by a contagious disease which had broken out in Tuscany.
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soclety, and to see only his most intimate friends.
The same advice was given from different quarters ;
and Galileo, feeling its propriety, remained in strict
seclusion in the palace of the Tuscan ambassador.

During the whole of the trial which had now com-
menced, Galileo was treated with the most marked,
indulgence. Abhorring, as we must do, the prin-
ciples and practice of this odious tribunal, and re-
probating its interference with the cautious deduc-
tions of science, we must yet admit that, on this
occasion, its deliberations were not dictated by pas-
slon, nor its power directed by vengeance. Though
placed at their judgment-seat as a heretie, Galileo
stood there with the recognised attributes of a sage;
and though an offender against the laws of which
they were the guardians, yet the highest respect
was yielded to his genius, and the kindest commi-
seration to his infirmities.

In the beginuing of April, when his examination
in person was to commence, it became necessary
that he should be removed to the Holy Office ; but
mstead of committing him, as was the practice, to
solitary confinement, he was provided with apart-
ments in the house of the fiscal of the Inquisition.
His table was provided by the Tuscan ambassador,
and his servant was allowed to attend him at his
pleasure, and to sleep in an adjoining apartment.
Even this nominal confinement, however, Galileo’s
high spirit was unable to brook. An attack of the
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disease to which he was constitutionally subject
contributed to fret and irritate him, and he became
impatient for a release from his anxiety as well as
from his bondage. Cardinal Barberini seems to
have received notice of the state of Galileo’s feel-
ings, and, with a magnanimity which posterity will
ever honour, he liberated the philosopher on his
own responsibility ; and in ten days after his first
examination, and on the last day of April, he was
restored to the hospitable roof of the Tuscan am-
bassador.

Although this favour was granted on the condi-
tion of his remaining in strict seclusion, yet Galileo
recovered his health, and to a certain degree his
usnal hilarity, amid the kind attentions of Nieccolini
and his family ; and when the want of exercise had
begun to produce symptoms of indisposition, the
Tuscan minister obtained for him leave to go into
the public gardens in a half-closed carriage.

After the Inquisition had examined Galileo per-
sonally, they allowed him a reasonable time for
preparing his defence. He felt the difficulty of
adducing anything like a plausible justification of
his conduct ; and he resorted to an ingenious, though
a shallow artifice, which was regarded by the Court
as an aggravation of the crime. After his first
appearance before the Inquisition in 1616, he was
publicly and falsely charged by his enemies with
having then abjured his opinions; and he was
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taunted as a criminal who had been actually
punished for his offences. As a refutation of these
calomnies, Cardinal Bellarmine had given him a
certificate in his own handwriting, declaring that
he neither abjured his opinions, nor suffered punish-
ment for them ; and that the doctrine of the earth’s
motion, and the sun’s stability, was only denounced
to him as contrary to Scripture, and as one which
conld not be defended. To this certificate the Car-
dinal did not add, because he was not called upon
to do it, that Galileo was enjoined not to teach in any
manner the doctrine thus denounced ; and Galileo
ingeniously avails himself of this supposed omission,
to account for his having, in the lapse of fourteen or
sixteen years, forgotten the injunction. He assigned
the same excuse for his having omitted to mention
this injunction to Riccardi, and to the Ingnisitor-
(zeneral at Florence, when he obtained the license
to print his Dialognes. The Court held the pro-
duction of this certificate to be at once a proof and
an aggravation of his offence, becanse the certi-
ficate itself declaved that the obnoxious doctrines
had been pronounced contrary to the Holy Serip-
tures.

Having duly weighed the confessions and excuses
of their prisoner, and considered the general merits
of the case, the Inquisition came to an agreement
upon the sentence which they were to pronounce,
and appointed the 22d of June as the day on which
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it was to be delivered. Two days previous to this,
Galileo was summoned to appear at the Holy Office ;
and on the morning of the 21st, he obeyed the sum-
mons. On the 22d of June he was clothed in a
penitential dress, and conducted to the Convent of
Minerva, where the Inquisition was assembled to
give judgment. A long and elaborate sentence was
pronounced, detailing the former proceedings of the
Inquisition, and specifying the offences which Ga-
lileo had committed in teaching heretical doctrines,
in violating his former pledges, and in obtaining by
improper means a license for the printing of his
Dialogues. After an invocation of the name of our
Saviour, and of the Holy Virgin, Galileo is declared
to have brought himself under strong suspicions of
heresy, and to have incurred all the censures and
penalties which are enjoined against such delin-
quencies; but from all these consequences he is to
be held absolved, provided that, with a sincere heart
and a faith unfeigned, he abjures and curses the
Leresies he has cherished, as well as every other
heresy against the Catholic Church. In order that
his offence might not go altogether unpunished, that
he might be more cautious in future, and be a
warning to others to abstain from similar offences, .
it was also decreed that his Dialogues should be
prohibited by public edict; that he himself should
be condemned to the prison of the Inquisition during
its pleasure, and that, in the course of the next three
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vears, he should recite once a week the seven peni-
tential psalms.®

The ceremony of Galileo’s abjuration was one jof
exciting interest, and of awful formality. Clothed
in the sackeloth of a repentant criminal, the vener-
able sage fell upon his knees before the assembled
Cardinals; and laying his hands upon the Holy
Evangelists, he invoked the Divine aid in abjuring
and detesting, and vowing never again to teach the
doctrine of the earth’s motion, and of the sun’s
stability. He pledged himself that he would never
more, either in words or in writing, propagate such
heresies; and he swore that he would fulfil and
observe the penances which had been inflicted upon
‘him.t At the conclusion of this ceremony, in which
he recited his abjuration, word for word, and then
signed it, he was conveyed, in conformity with his
sentence, to the prison of the Inquisition. |

* Bir Charles Lyell (Principles of Geology, p. 56, edit. 1853) has stated,
on the authority of Professor Searpellini, at Rome, that the decree against
Galileo and the Copernican System had been repealed by Pius VIL ; but
we are assured that this is a mistake.

t It has been said, but not upon any good authority, that when Galileo
rose from his knees, he stamped on the ground, and said in a whisper
to one of his friends, * E pur si muove”—* It does move, though."—
Life of Galileo, Lib. Useful Knowledge, Part ii. p. 63. Lord Brougham,

in a very interesting note on the persecution of Galileo, discredits this
story. See his * Analytical View of the Principia,” Append. p. 417.
Lond. 1855,

t That Galilen was subjected to the torture, in order Lo obtain his re-
cantation, is now generally believed, but on no other grounds than that
the term, " Esame rigoroso,” or * rigorous examination,” is employed in
the original process, published by Riccioli. Pallavicini, who was a Cardinnl,
and considered a great writer, uses the phrase ** Exame rigoroso " in this
sense, in his “ History of the Council of Trent.” Lord Brougham, how-
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The account which we have now given of the
trial and the sentence of Galileo, is pregnant with
the deepest interest and instruction. Human nature
is here painted in its darkest colours; and in sur-
veying the melancholy picture, it is difficult to de-
cide whether religion or philosophy has been most
degraded. ~While we witness the presumptuous
priest pronouncing infallible the decrees of his own
erring judgment, we see the high-minded philo-
sopher abjuring the eternal and immutable truths
which he had himself the glory of establishing. In
the ignorance and prejudices of the age—in a too
literal interpretation of the langunage of Scripture
—in a mistaken respeet for the errors that had
become venerable from their antiquity—and in the
peculiar position which Galileo had taken among
the avowed enemies of the Church, we may find the
shadow of an apology, evanescent though it be, for
the conduct of the Inquisition. But what excuse
can we devise for the humiliating confession and
abjuration of Galileo? Why did this master-spirit
of the age—this high-priest of the stars—this re-
presentative of science—this hoary sage, whose
career of glory was near its consummation—why
did he reject the erown of martyrdom which he had

ever, in the note above referred to, considers *“‘the story as completely
negatived by Galileo’s own account of the lenity with which he had been
treated.” See Tiraboschi, * Lett. Ital.” Tom. vin Lib. ii. p. 1107.

The process has been lately found, and restored to the Vatican Archives,
and extracts from it have been printed by Monsignori Marini.
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himself coveted, and which, plaited with immortal
laurels, was about to descend upon his head ? It
iustead of disavowing the laws of Nature, and sur-
rendering in his own person the intellectual dignity
of his species, he had boldly asserted the truth of
his opinions, and confided his character to posterity,
and his cause to an all-ruling Providence, he would
have strung up the hair-suspended sabre, and dis-
armed for ever the hostility which threatened to
overwhelm him. The philosopher, however, was
supported only by philosophy; and in the love of
truth he found a miserable substitute for the hopes
of the martyr. Galileo cowered under the fear of
man, and his submission was the salvation of the
Church. The sword of the Inquisition descended
on his prostrate neck ; and though its stroke was not
physical, yet it fell with a moral influence fatal to the
character of its victim, and to the dignity of science.

In studying with attention this portion of scien-
tific history, the reader will not fail to perceive that
the Church of Rome was driven into a dilemma,
from which the submission and abjuration of Galileo
could alone extricate it. He who confesses a crime
and denounces its atrocity, not only sanctions but
inflicts the punishment which is annexed to it. Had
Galileo declared his innocence, avowed his senti-
| ments, and appealed to the past conduct of the
Church itself—to the acknowledged opinions of its
dignitaries, and even to the acts of its pontiffs, he
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would have at once confounded his accusers, and
escaped from their toils. After Copernicus, himself
a Catholic priest, had openly maintained the motion
of the earth, and the stability of the sun :—after he
had dedicated the work which advocated these opin-
ions to Pope Paul IIL, on the express ground that
the authority of the pontiff’ might silence the calum-
nies of those who attacked these opinions by argu-
ments drawn from Secripture :—after the Cardinal
Schonberg and the Bishop of Culm had urged Co-
pernicus to publish the new doctrines;—and after
the Bishop of Ermeland had erected a monument
to commemorate his great discoveries ;—how could
the Church of Rome have appealed to its pontifical
decrees as the ground of persecuting and punishing
Galileo? Even in later times, the same doctrines
had been propagated with entire toleration: Nay,
in the very year of Galileo’s first persecution, Paul
Anthony Foscarinus, a learned Carmelite monk,
wrote a pamphlet, in which he illustrates and de-
fends the mobility of the earth, and endeavours to
reconcile to this new doctrine the passages of Serip-
ture which had been employed to subvert it. This
very singnlar production was dated from the Car-
melite convent at Naples; was dedicated to the very
reverend Sebastian Fantoni, general of the Carmel-
ite Order; and, sanctioned by the ecclesiastical
authorities, it was published at Naples in 1615, the
very year of the first persecution of Galileo.
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Nor was this the only defence of the Copernican
system which issued from the bosom of the Church.
Thomas Campanella, a Calabrian monk, published,
in 1622, * An apology for Galileo,
dedicates it to D. Boniface, Cardinal of Cajeta.

" and he even

Nay, it appears from the dedication, that he under-
took the work at the command of the Cardinal, and
that the examination of the question had been in-
trusted to the Cardinal by the Holy Senate. After
an able defence of his friend, Campanella refers, at
the conclusion of his apology, to the suppression of
Galileo’s writings, and justly observes, that the
effect of such a measure would be to make them
more generally read, and more highly esteemed.
The boldness of the apologist, however, is wisely
tempered with the humility of the ecclesiastic, and
he concludes his work with the declaration, that in
all his opinions, whether written or to be written,
he submits himself to the opinions of the Holy
Mother Church of Rome, and to the judgment of
his superiors.

By these proceedings of the dignitaries, as well
as the clergy of the Church of Rome, which had
been tolerated for more than a century, the decrees
of the pontiffs against the doctrine of the carth’s
motion were virtually repealed; and Galileo might
bave pleaded them with success in arrest of judg-
ment. Unfortunately, however, for himself and for
science, he acted otherwise. By admitting their
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authority, he revived in fresh force these obsolete
and obnoxious enactments ; and, by yielding to their
power, he riveted for another century the almost
broken chains of spiritual despotism.

It is a curious fact in the annals of heresy and
sediﬁnn, that opinions maintained with impunity
by one individual, have, in the same age, brought
others to the stake or fo the scaffold. The results
of deep research or extravagant speculation seldom
provoke hostility, when meekly anuounced as the
deductions of reason, or the convictions of conscience.
As the dreams of a recluse or of an enthusiast, they
may excite pity or call forth contempt; but like
seed quietly cast into the earth, they will rot and
germinate according to the vitality with which they
are endowed. But, if new and startling opinions
are thrown in the face of the community—if they
are uttered in triumph or in insult—in contempt of
public opinion, or in derision of cherished errors,
they lose the comeliness of truth in the rancour of
their propagation ; and they are like seed scattered
in a hurricane, which only irritates and blinds the
husbandman. Had Galileo concluded his System of
the World with the quiet peroration of his apologist
Campanella, and dedicated it to the Pope, it might
have stood in the library of the Vatican, beside
the cherished, though equally heretical, volume of
Copernicus.

In the abjuration of his opinions by Galileo, Pope
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Urban VIII. did not fail to recognise the full extent
of his triumph ; and he exhibited the utmost sagacity
in the means which Le employed to secure it. While
he endeavoured to overawe the enemies of the Church
by the formal promulgation of Galileo’s sentence and
abjuration, and by punishing the officials who had
assisted in obtaining the license to print his work,
he treated Galileo with the utmost lenity, and
yielded to every request that was made to diminish,
and almost suspend, the constraint under which he
lay. The sentence of abjuration was ordered to be
publicly read at several universities. At Florence,
the ceremonial was performed in the Church of Santa
Croce, and the friends and disciples of Galileo were
especially summoned to witness the public degrada-
tion of their master. The Inquisitor at Florgnce
was ordered to be reprimanded for his conduct ; and
Riccardi, the master of the sacred palace, and Ciam-
poli, the secretary of Pope Urban himself, were dis-
missed from their situations.

Galileo had remained only four days in the prison
of the Inquisition, when, on the application of Nic-
colini, the Tuscan ambassador, he was allowed to
reside with him in his palace. As Florence still
suffered under the contagious disease which we have
already mentioned, it was proposed that Sienua
should be the place of Galileo’s confinement, and
that his residence should be in one of the convents
of that city. Niceolini, however, recommended the

F
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palace of the Archbishop Piccolomini as a more
suitable residence ; and though the Archbishop was
one of (Galileo’s best friends, the Pope agreed to the
arrangement, and in the beginning of July, Galileo
quitted Rome for Sienna.

After having spent nearly six months under the
hospitable roof of his friend, with no other restraint
than that of being confined to the limits of the
palace, Galileo was permitted to return to his villa
near Florence under the same restrictions; and as
the contagious disease had disappeared in Tuscany,
he was able in the month of December to re-enter
his own house at Arcetri, where he spent the re-
mainder of his days.
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CHAPTER VI.

(ialileo loses his favourite Daughter—He falls into a- state of melancholy
and ill health—Is allowed to go to Florence for his recovery in 1038—
But is prevented from leaving his House or receiving his Friends—His
friend Castelli permitted to visit him in the presence of an officer of the
Inquisition—He composes his celebrated Dialogues on Local Motion—
Discovers the Moon's Libration—Loses the sight of one Eye—The other
Eye attacked by the same Disease—Is struck blind—Negotiates with the
Dutch Government respecting his Method of finding the Longitude—He
is allowed free intercourse with his Friends—IHis Illness and Death in
16542—His Epitaph—His Social, Moral, and Scientific Character.

Avraouca Galileo had now the happiness of re-
joining his family under their paternal roof, yet, like
all sublunary blessings, it was but of short duration.
His favourite daughter Maria, who along with her
sister had joined the Convent of St. Matthew in the
neighbourhood of Arcetri, had looked forward to the
arrival of her father with the most affectionate anti-
cipations. She hoped that her filial devotion might
form some compensation for the malignity of his
enemies, and she eagerly assumed the labour of re-
citing weekly the seven penitential psalms which
formed part of her father's sentence. These sacred
duties, however, were destined to terminate almost
at the moment they were begun. She was seized
with a fatal illness in the same month in which she
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rejoined her parent, and before the month of April,
she was no more. This heavy blow, so suddenly
struck, overwhelmed Galileo in the deepest agony.
Owing to the decline of his health, and the recur-
rence of his old complaints, he was unable to oppose
to this mental suffering the constitutional energy of
his nature. The bulwarks of his heart broke down,
and a flood of grief desolated his manly and power-
ful mind. He felt, as he expressed it, that he was
incessantly called by his daughter—his pulse in-
termitted—his heart was agitated with unceasing
palpitations—his appetite entirely left him, and he
considered his dissolution so near at hand, that he
would not permit his son Vicenzo to set out upon a
journey which he had contemplated.

From this state of melancholy and indisposition,
Galileo slowly, though partially, recovered, and,
with the view of obtaining medical assistance, he
requested leave to go to Florence. His enemies,
however, refused this application, and he was given
to understand, that any additional importunities
would be visited with a more vigilant surveillance.
He remained, therefore, five years at Arcetri, from
1634 to 1638, without any remission of his confine-
ment, and pursuing his studies under the influence
of a continued and general indisposition.

There is no reason to think that Galileo or his
friends renewed their application to the Church of
Rome; but, in 1638, the Pope transmitted, through

SETENE ~ S—
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the Inquisitor Fariano, his permission that he might
remove to Florence for the recovery of his health,
on the condition that he should present himself at
the office of the Inquisitor to learn the terms upon
which this indulgence was granted. (Galileo ac-
cepted of the kindness thus unexpectedly proftered.
But the conditions upon which it was given were
more severe than he expected. He was prohibited
from leaving his house or admitting his friends ; and
so sternly was this system pursued, that he required
a special order for attending mass during Passion
week.

The severity of this order was keenly felt by
Galileo. While he remained at Arcetri, his seclusion
from the world would have been an object of choice,
if 1t had not been the verdict of a tribunal; but to
be debarred from the conversation of his friends in
Florence—in that city where his genius had been
idolized, and his society courted—was an aggrava-
tion of punishment which he was unable to bear.
With his accustomed kindness, the Grand Duke
made a strong representation on the subject to his
ambassador at the Court of Rome. He stated that,
from his great age and infirmities, Galileo’s career
was near its close; that he possessed many valuable
ideas, which the world might lose if they were not
matured and conveyed to his friends; and that
he was anxious to make these communications to
Father Castelli, who was then a stipendiary of the
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Court of Rome. The Grand Duke commanded his
ambassador to see Castelli on the subject—to urge
him to obtain leave from the Pope to spend a few
months in Florence—and to supply him with money
and everything that was necessary for his journey.
Influenced by this kind and liberal message, Castelli
obtained an audience of the Pope, and requested
leave to pay a visit to Florence. Urban instantly
suspected the object of his journey; and, upon Cas-
telli’s acknowledging that he could not possibly re-
frain from seeing (alileo, he received permission to
visit him in the company of an officer of the Inqui-
sition. Castelli accordingly went to Florence, and,
a few months afterwards, Galileo was ordered to
return to Arcetri.

During his confinement at Sienna and Arcetri,
between 1633 and 1638, his time was principally
occupied in the composition of his * Dialogues on

:

Loecal Motion,” in which he tfreats of the strength
and cohesion of solid bodies, of the laws of uniform
and accelerated motions, of the motion of projectiles,
and of the centre of gravity of solids. This remark-
able work, which was considered by its anthor as the
best of his productions, was printed by Louis Elze-
vir, at Amsterdam, and dedicated to the Count de
Noailles, the French ambassador at Rome. Various
attempts to have it printed in Germany had failed ;
and, in order to save himself from the malignity of

his enemies, he was obliged to pretend that the edi-
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tion published in Holland had been printed from a
MS. intrusted to the French ambassador.

Although Galileo had for a long time abandoned
his astronomical studies, yet his attention was di-
rected, about the year 1636, to a curious appearance
in the lunar dise, which is known by the name of
the moon’s libration. When we examine with a
telescope the outline of the moon, we ubserve that
certain parts of her disc, which are seen at one time,
are invisible at another. This change or libration
1s of four different kinds, viz., the dinrnal libration,
the libration in longitude, the libration in latitude,
and the spheroidal libration. Galileo discovered the
first of these kinds of libration, aud appears to have
had some knowledge of the second; but the third
was discovered by Hevelius, and the fourth by La-
grange.

This curious discovery was the result of the last
telescopic observations of Galileo. Although his
right eye had for some years lost its power, yet his
general vision was sufficiently perfect to enable himn
to carry on his usual researches. In 1636, however,
this affection of his eye became more serious; and,
in 1637, his left eye was attacked with the same
disease. His medical friends at first supposed that
cataracts were formed, and anticipated a cure from
the operation of couching. These hopes were falla-
cious. The disease turned out to be in the cornea,

and every attempt to restore its transparency was
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fruitless. In a few months the white cloud covered
the whole aperture of the pupil, and Galileo became
totally blind. This sudden and severe calamity had
almost overwhelmed Galileo and his friends. In
writing to a correspondent he exclaims, *Alas! your
dear friend and servant has become totally and ir-
reparably blind. These heavens, this earth, this
universe, which by wonderful observation I had en-
larged a thousand times beyond the belief of past
ages, are henceforth shrunk into the narrow space
which T myself occupy. So it pleases God ; it shall,
therefore, please me also.” His friend, Father Cas-
telli, deplores the calamity in the same tone of
pathetic sublimity :—* The noblest eye,” says he,
“which nature ever made, is darkened; an eye so
privileged, and gifted with such rare powers, that it
may truly be said to have seen more than the eyes
of all that are gone, and to have opened the eyes of
all that are to come.”

Although Galileo had been thwarted in his
attempt to introduce into the Spanish marine his
new method of finding the longitude at sea, yet he
never lost sight of an object to which he attached
the highest importance. As the formation of correct
tables of the motion of Jupiter's satellites was a
necessary preliminary to its introduction, he had
ocenpied himself for twenty-four years in observa-
tions for this purpose, and he had made considerable
progress in the laborious task. After the publication
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of his * Dialogues on Motion,” in 1636, he renewed
his attempts to bring his method into actual use.
For this purpose he addressed himself to Lorenzo
Real, who had been the Dutch Governor-general in
India, and offered the free use of his method to the
States-general of Holland.* The Dutch Govern-
ment received the proposal with an anxious desire
to have it carried into effect. At the instigation of
Constantine Huygens, the father of the illustrious
Huygens, and the secretary to the Prince of Orange,
they appointed commissioners to communicate with
(Galileo; and while they transmitted to him a gold
chain as a mark of their esteem, they at the same
time assured him, that if his plan proved successful
1t should not pass unrewarded. The commissioners
entered into an active correspondence with Galileo,
and had even appointed one of their number to
communicate personally with him in Italy. Lest
this, however, should excite the jealousy of the
Court of Rome, Galileo objected to the arrangement,
s0 that the negotiation was carried on solely by
correspondence.

#

* Tt is a curious fact, that Morin had about this time proposed to de-
termine the longitude by the moon's distance from a fixed star, and that
the commissioners assembled in Paris to examine it, requested Galileo's
opinion of its value and practicability. Galileo's opinion was highly un-
favourable. He saw clearly, and explained distinctly, the objection to
Morin's method, arising from the imperfection of the lunar tables, and the
inadequacy of astronomical instruments : but he seemed not to be con-
scious that the very same objections applied with even greater force to his
own method, which has since been supplanted by that of the French
suvant.—3ee Life of Galileo, Library of Useful Knowledge, p. 04.
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It was at this time that Galileo was struck with
blindness. His friend and pupil, Renieri, undertook
in this emergency to arrange and complete his
observations and calculations; but before he had
made much progress in the arduons task, each of
the four commissioners died in succession, and it
was with great difficulty that Constantine Huygens
succeeded in remewing the scheme. It was again
obstructed, however, by the death of Galileo; and
when Renieri was about to publish, by the order of
the Grand Duke, the * Ephemeris,”” and * Tables
of the Jovian Planets,” he was attacked with a
mortal disease, and the manuscripts of (Galileo,
which he was on the eve of publishing, were never
more heard of. By such a series of misfortunes
were the plans of Galileo and of the States-general
completely overthrown. It is some consolation,
however, to know that neither science nor naviga-
tion suffered any severe loss. Notwithstanding the
perfection of our present tables of Jupiter's satel-
lites, and of the astronomical instruments by which
their eclipses may be observed, the method of Galileo
is still impracticable at sea.

In consequence of the strict seclusion to which
Galileo had been subjected, he was in the practice
of dating his letters from his prison at Arcetri; but
after he had lost the use of his eyes, the Inquisition
seems to have relaxed its severity, and to have
allowed him the freest intercourse with his friends.

o e L ey i
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The Grand Duke of Tuscany paid him frequent
visits; and among the celebrated strangers who
came from distant lands to see the ornament of
Italy, were Gassendi, Deodati, and our illustrious
countryman Milton. During the last three years of
his life, his eminent pupil Viviani formed one of his
family ; and in October 1_3';41, the celebrated Torri-
celli, another of his pupils, was admitted to the same
distinction.

Thongh the powerful mind of Galileo still re-
tained its vigour, yet his debilitated frame was ex-
hausted with mental labonr. He often complained
that his head was too busy for his body ; and the
continuity of his studies was frequently broken with
attacks of hypochondria, want of sleep, and acute
rheumatic pains. Along with these calamities, he
was afflicted with another still more severe—with
deafness almost total ; but though he was now ex-
cluded from all communication with the external
world, his mind still grappled with the material
universe, and while he was studying the force of
percussion, and preparing for a continuation of his
“ Dialogues on Motion,” he was attacked by fever
and palpitation of the heart, which, after continuing
two months, terminated fatally on the 8th of Janu-
ary 1642, when he was in the 78th year of his
age.

Having died in the character of a prisoner of the
Inquisition, this odious tribunal disputed his right
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of making a will, and of being buried in consecrated
ground. These objections, however, were with-
drawn ; but though a large sum was subscribed for
erecting a monument to him in the Church of Santa
Croce, in Florence, the Pope would not permit the
design to be carried into execution. His sacred re-
mains were, therefore, deposited in an obscure corner
of the church, and continued for more than thirty
years unmarked with any monumental tablet. The
following epitaph, given without any remark in the
Leyden edition of his Dialogues, is, we presume, the
one which was inscribed on a tablet in the Church
of Santa Croce :—

GarninEo Gavin®l Florentino,
Philosopho et Geometrae vere lynceo,
Nature (Edipo,

Mirabilinum semper inventorum machinatori,
Qui inconcessa adhuc mortalibus gloria
Ceelorum provincias auxit
Et universo dedit incrementum ;

Non enim vitreos spherarum orbes
Fragile-que stellas conflavit ;

Sed mterna mundi corpora
Medicesm beneficentim dedicavit,
Cujus inextincta glorise cupiditas
Ut oculos nationum
Seculorumque omnium
Yidere doceret,

Proprios impendit oculos,

Cum jam nil amplius haberet natura
Quod ipse videret.

Cujus inventa vix intra rerum limites comprehensa
Firmamentum ipsum non solum continet,

Sed etiawn recipit.

Qui relictis tot scientiarum monumentis
Plura secum tulit, quam reliquit.
Gravi enim
Sed nondum affecta senectute,
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Novis contemplationibus
Majorem gloriam affectans
Inexplebilem sapientise animam
Immaturo nobis obitu
Exhalavit
Anno Domini
MDCXILII.
Kitatis sum
LEIXVIIIL
His pupil Viviani, who died in 1703, burdened
his property with the charge of erecting a monu-
ment over (Galileo’s remains and his own. The
design, however, was not carried into effect till
1737, when both their bodies were disinterred, and
removed to the site of the splendid monument which
now covers them. The monument, erected at the
expense of the family of Nelli, contains the bust of
Galileo, with figures of Geometry and Astronomy.
It was designed by Giunlio Foggini; Galileo’s bust
was executed by Giovanni Battista Foggini; the
figure of Astronomy by Vincenzio Foggini, his son ;
and that of Geometry by Girolamo Ticciati.
Galileo’s house at Arcetri still remains, In 1821,
it belonged to one Signor Alimari, having been pre-
served in the state in which it was left by Galileo.
It stands very near the Convent of St. Matthew, and
about a mile to the S. E. of Florence. An inserip-
tion by Nelli, over the door of the house, still re-
mains.
The character of Galileo, whether we view him
as a member of the social circle, or as a man of

science, presents many interesting and instructive
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points of contemplation. Unfortunate, and to a
certain extent immoral, in his domestic relations, he
did not derive from that hallowed source all the
enjoyments which it generally yields; and it was
owing to this cause, perhaps, that he was more fond
of society than might have been expected from his
studions habits. His habitual cheerfulness and
gaiety, and his affability and frankness of manner,
rendered him a universal favourite among his
friends. Without any of the pedantry of exclusive
talent, and without any of that ostentation which
often marks the man of limited though profound
acqnirements, Gralileo never conversed upon scien-
tific or philosophical subjects, except among those
who were capable of understanding him. The ex-
tent of his general information, indeed, his great
literary knowledge, but, above all, his retentive
memory, stored with the legends and the poetry of
ancient times, saved him from the necessity of
drawing upon his own peculiar studies for the topies
of his conversation.

Galileo was not less distinguished for his hospi-
tality and benevolence ; he was liberal to the poor,
and generous in the aid which he administered to
men of genius and talent, who often found a com-
fortable asylom under his roof. In his domestic
economy he was frugal without being parsimonious.
His hospitable board was ever ready for the recep-
tion of his friends; and, though he was himself
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abstemious in his diet, he seems to have been a
lover of good wines, of which he received always
the choicest varieties out of the Grand Duke’s
cellar. This peculiar taste, together with his at-
tachment to a conntry life, rendered him fond of
agricultural pursunits, and induced him to devote his
leisure hours to the cultivation of his vineyards.

In his personal appearance, Galileo was about
the middle size, and of a square-built but well-
proportioned frame. His complexion was fair, his
eyes penetrating, and his hair of a reddish hue.
His expression was cheerful and animated; and
though his temper was easily ruftled, yet the ex-
citement was transient, and the cause of it speedily
forgotten.

One of the most prominent traits in the character
of Galileo was his invineible love of truth, and his
abhorrence of that spiritnal despotism which had so
long brooded over Europe. His views, however,
were too liberal, and too far in advance of the age
which he adorned; and however much we may
admire the noble spirit which he evinced, and the
personal sacrifices which he made, in his struggle
for truth, we must yet lament the hotness of his
zeal and the temerity of his onset. In his contest
with the Church of Rome, he fell under her vie-
torions banner; and though his cause was that of
truth, and hers that of superstition, yet the sym-
pathy of Europe was not roused by his misfortunes.
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Under the sagacious and peaceful sway of Coperni-
cus, astronomy had effected a glorious triumph over
the dogmas of the Church ; but under the bold and
uncompromising sceptre of Galileo all her conquests
were irrecoverably lost.

The scientific character of Galileo, and his method
of investigating truth, demand our warmest admira-
tion. The number and ingennity of his inventions,
the brilliant discoveries which he made in the
heavens, and the depth and beauty of his researches
respecting the laws of motion, have gained him the
admiration of every succeeding age, and have placed
him next to Newton and Kepler in the lists of
original and inventive genius. To this high rank,
he was doubtless elevated by the inductive pro-
cesses which he followed in all his inquiries. Under
the same guidance of observation and experiment,
he advanced to general laws; and if Bacon had
never lived, the student of nature would have found,
in the writings and labours of Galileo, not only the
boasted principles of the induetive philosophy, but
also their practical application to the highest efforts
of invention and discovery.
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LIFE OF TYCHO BRAHE.

CHAPTER I

Tycho's Birth, Family, and Education—An Eclipse of the Bun tums his
attention to Astronomy—=Studies Law at Leipsic—DBut pursues Astro-
nomy by stealth—His Uncle's Death—He returns to Copenbagen, and
resumes his Obzervations—Revisits Germany—Fights a Duel, and loses
his nose—Visits Augsburg, and meets Hainzel—Who assists him in
making a large Quadrant—Revisits Denmark—And is warmly received
by the King—He settles at his Uncle's Castle of Herritzvold—His
Ohservatory and Laboratory—Discovers the new star in Cassiopeia—
Account of this remnarkable Body—Tycho's marriage with a Peasant
Girl—Which irritates his friends—Ilis Lectures on Astronomy—He
vi=its the Prince of Hesse—Attends the Coronation of the Ewmperor
Rudolph at Ratisbon —He returns to Denmark,

Axoxa the distinguished men who were destined
to revive the sciences, and to establish the true
system of the universe, Tycho Brahe holds a con-
spicuous place. He was born on the 14th December
1546, at Knudstorp, an estate of his ancestors,
situated near Helsingborg, in Scania, and was the
eldest son and the second child of a family of five
sons and five daughters. His father, Otto Brabe,
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who was descended from a noble Swedish family,
was in such straitened circumstances, that he re-
solved to educate his sons for the military profes-
sion ; but Tycho seems to have disliked the choice
that was made for him ; and his next brother, Steno,
who appears to have bad a similar feeling, exchanged
the sword for the more peaceful occupation of Privy
Councillor to the King. The rest of his brothers,
though of senatorial rank, do not seem to have ex-
tended the renown of their family; but their youngest
sister, Sophia, is representad as an accomplished
mathematician, and is said to have devoted her mind
to astronomy as well as to the astrological reveries
of the age.

George Brahe, the brother of Otto, having no
children of his own, resolved to adopt and to edu-
cate one of his nephews. On the birth of Tycho,
accordingly, he was desirous of having him placed
under his wife’s care ; but his parents could not be
prevailed upon to part with their child till after the
birth of Steno, their second son.

Having been instructed in reading and writing
under proper masters, Tycho began the study of
Latin in his seventh year; and, in opposition to
his father's views, he prosecuted it for five years
under private teachers, from whom he received
also oceasional instruction in poetry and the belles-

lettres.
In April 1559, about three years after his father’s
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death, Tycho was sent to the University of Copen-
hagen, to study rhetoric and philosophy, with the
view of preparing for the study of the law, and
qualifying himself for some of those political offices
which his rank entitled him to expect. In this situ-
ation he contracted no fondness for any particular
study ; but after he had been sixteen months at
collece, an event occurred which directed all the
powers of his mind to the science of astronomy.
The attention of the public had been long fixed on
a great eclipse of the sun, which was to happen on
the 21st of August 1560; and as in those days a
phenomenon of this kind was linked with the des-
tinies of nations as well as of individuals, the in-
terest which it excited was as intense as it was
general. Tycho watched its arrival with peculiar
anxiety. He read the astrological diaries of the
day, in which its phases and its consequences were
described ; and when he saw the sun darkened at
the very moment that had been predicted, and to
the very extent that had been delineated, he re-
solved to make himself master of a science which
was capable of predicting future events, and espe-
cially that branch of it which connected these events
with the fortunes and destinies of man. With this
view he purchased the Zabule Bergenses, calcu-
lated by John Stadius, and began with ardour the
study of the planetary motions.

When Tycho had completed his course at Copen-
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hagen, he was sent, in February 1562, under the
charge of a tutor, {o study jurisprudence at Leipsic.
Astronomy, however, engrossed all his thoughts;
and he had no sooner escaped from the daily sur-
veillance of his master, than he rushed with head-
1::rrig impetuosity into his favourite pursuits. With
his pocket-money he purchased astronomical books,
which he read in secret; and by means of a celes-
tial globe, the size of his fist, he made himself ac-
quainted with the stars, and followed them night
after night through the heavens, when sleep had
Iulled the vigilance of his preceptor. By means of
the Ephemerides of Stadius, he learned to distin-
guish the planets, and to trace them through their
direct and retrograde movements; and having ob-
tained the Alphonsine and Prutenic Tables, and
compared his own calculations and observations
with those of Stadins, he observed great differences
in the results, and from that moment he seems to
have conceived the design of devoting his life to the
accurate constrnction of Tables, which he justly re-
garded as the basis of astronomy.

With this view, he applied himself secretly to the
study of arithmetic and geometry ; and, without the
assistance of a master, he acquired that mathema-
tical knowledge which enabled him to realize these
early aspirations, His ardour for astronomy was
gtill farther inflamed, and the resolution which it
inspired still farther strengthened, by the great con-
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junction of Jupiter and Saturn, which took place in
Aungust 1563. The calculated time of this pheno-
menon differed considerably from the true time
which was observed ; and in determining the instant
of conjunction, Tycho felt in the strongest manner
the imperfection of the instruments which he used.
For this purpose he employed a sort of compass,
one leg of which was directed to one planet, and
the second to the other planet or fixed star ; and, by
measuring the angular opening between them, he
determined the distance of the two celestial bodies.
By this rude contrivance, he found that the Alphon-
sine Tables erred a whole month in the time of con-
junction, while the Copernican ones were at least
several days in error. To this celebrated conjunc-
tion, Tycho ascribed the great plague which in sub-
sequent years desolated Europe, because it took
place in the beginning of Leo, and not far from the
nebulous stars of Cancer, two of the zodiacal signs
which are reckoned by Ptolemy * guffocating and
pestilent "’

There dwelt at this time at Leipsic an ingenious
artisan named Scultetus, who was employed by
Homelius, the professor of mathematics in that city,
to assist him in the constrnction of his instruments.
Having become acquainted with this young man,
Tycho put into his hands a wooden radius, such as
was recommended by Gemma Frisius, for the pur-
pose of having it divided in the manner adopted by
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Homelius; and with this improved instrument he
made a great number of astronomical observations
out of his window, without exciting the suspicions
of his tutor.

Having spent three years at Leipsic he was about
to make the tour of (Germany, when, in consequence
of his uncle’s death, he was summoned to his native
country to inherit the fortune that had been left
him. He accordingly quitted Leipsic about the
middle of May 1565, and after having arranged
his domestic concerns in Denmark, he continued
his astronomical observations with the radius con-
structed for him by Scultetus. The ardour with
which he pursued his studies gave great umbrage
to his friends as well as to his relations. He was
reproached for having abandoned the profession of
the law. His astronomical observations were ridi-
culed as not only useless but degrading, and, among
his numerous connexions, his maternal uncle, Steno
Bille, was the only one who applanded him for fol-
lowing the bent of his gemius. Under these un-
comfortable circumstances he resolved to quit his
country, and pay a visit to the most interesting
cities of (Germany.

At Wittemberg, where he arrived in April 1566,
he resumed his astronomical observations; but, in
consequence of the plague having broken out in
that city, he removed to Rostoch in the following
antumn. Here an accident oceurred which had
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nearly deprived him of his life. On the 10th De-
cember he was invited to a wedding feast; and,
among other guests, there was present a noble coun-
tryman of his own, Manderupius Pasbergius. Some
difference having arisen between them on this occa-
sion, they parted with feelings of mutnal displea-
sure. On the 27th of the same month, they met
at some festive games, and having again quar-
relled, they agreed to settle their differences by
the sword. They accordingly met at seven o’clock
~in the evening of the 29th, and fought in total
darkness. In this blind combat, Manderupius cut
off the whole of the front of Tycho’s nose, and it
was fortunate for astronomy that his more valuable
organs were defended by so faithful an outpost.
The quarrel, which is said to have originated in a
difference of opinion respecting their mathematical
acquirements, terminated here ; and Tycho repaired
his loss by cementing upon his face a nose of gold
and silver, which is said to have formed a good
imitation of the original.

During the years 1567 and 1568, Tycho con-
tinued to reside at Rostoch, with the exception of «
few months, during which he made a rapid journey
imto Denmark. He lived in a house in the college
of the Jesnits, which he had rented on account of its
fitness for celestial observations; but, though he in-
tended to spend the winter under its roof, he had
made no arrangement respecting his future life,
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leaving it, as he said, in the hands of Providence.
A desire, however, to visit the sonth of Germany
induced him to quit Rostoch, and having crossed
the Danube, he paid a visit to Augsburg.

Upon entering this ancient city, Tycho was par-
ticularly struck with the grandeur of its fortifica-
tions, the splendour of its private houses, and the
beauty of its fountains; and, after a short residence
within its walls, he was still more delighted with
the industry of the people, the refinement of the
higher classes, and the love of literature and science
which was cherished by its wealthy citizens. Among
the interesting acquaintances which he formed at
Augsburg, were two brothers, John and,Panl Hain-
zel, the one a septemvir, and the other the consul
or burgomaster. They were both distinguished by
their learning, and both of them, particularly Paul,
were ardent lovers of astronomy. Tycho had
hitherto no other astronomical instrument than the
coarse radius which was made for him by Scultetus,
and he waited only for a proper occasion to have a
larger and better one constructed for his use. Having
now the command of workmen who could execute
his plans, he conceived the bold design of making
a divided instrument which should distinctly exhibit
single minutes of a degree. While he was trans-
ferring the first rude $conception of it to paper, Paul
Hainzel entered his study, and was so struck with
the grandeur of the plan, that he instantly under-
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took to have it executed at his own expense. The
projected instrument was a quadrant of fourteen
cubits’ radius; and Tycho and his friend entered
upon its construction with that intense ardour which
is ever crowned with success.

In the village of Gegginga, about half a mile to
the south of the city, Paul Hainzel had a country
house, the garden of which was chosen as the spot
where the quadrant was to be fixed. The best
artists in Aungsburg, clockmakers, jewellers, smiths,
and carpenters, were engaged to execute the work,
and from the zeal which so noble an instrnment in-
gpired, the quadrant was completed in less than a
month. Its size was so great that twenty men could
with difficulty transport it to its place of fixture.
The two principal rectangular radii were beams of
oak; the arch which lay between their extremities
was made of solid wood of a particular kind, and
the whole was bound together by twelve beams. It
received additional strength from several iron bands,
and the arch was covered with plates of brass, for
the purpose of receiving the 5400 lines into which
it was to be divided. A Jarge and strong pillar of
oak, shod with iron, was driven into the ground, and
kept in its place by solid mason-work. To this
pillar the quadrant was fixed in a vertical plane,
and steps were prepared to elevate the observer,
when stars of a low altitude required his attention.
As the instrument could not be conveniently covered
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with a roof, it was protected from the weather by a
covering made of skins; but notwithstanding this
and other precautions, it was broken to pieces by a
violent storm, after having remained uninjured for
the space of five years.

As this quadrant was fitted only to determine the
altitudes of the celestial bodies, T'ycho constructed a
large sextant for the purpose of measuring their dis-
tances. It consisted of two radii, which opened and
shut ronnd a centre, and which were nearly four
cubits long, and also of two arches, one of which was
graduated, while the other served to keep the radii
in the same plane. After the radii had been opened
or shut till they nearly comprehended the angle be-
tween the stars to be observed, the adjustment was
completed by means of a very fine tangent screw.
With this instrnment Tycho made many excellent
observations during his stay at Augsburg. He
began also the construction of a wooden globe
about six feet in diameter. Its outer surface was
turned with great accuracy into a sphere, and kept
from warping by interior bars of wood supported at
its centre.

After veceiving "a visit from the celebrated Peter
Ramus, who subsequently fell a victim at the mas-
sacre of St. Bartholomew, Tycho left Augsburg,
having received a promise from his friend Hainzel
that he would communicate to him the observations
made with his large quadrant, and with the sextant
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which he had given him as a present. He paid a visit
to Philip Appian in passing through Ingolstadt, and
returned to his native country about the end of 1571.

The fame which he had acquired as an astronomer
procured for him a warmer reception than that which
he had formerly experienced. The King invited
him to court, and his friends and admirers loaded
him with kindness. His uncle, Steno Bille, who
now lived at the ancient convent of Herritzvold,
and who had always taken a deep interest in the
scientific character of his nephew, not only invited
him to his house, but assigned to him for an obser-
vatory the part of it which was best adapted for that
purpose. Tycho cheerfully aceepted of this liberal
offer. The immediate proximity of Herritzvold to
Knudstorp, rendered this arrangement peculiarly
convenient, and in the house of his uncle he experi-
enced all that kindness and consideration which
natural affection and a love of science combined
to cherish. When Steno learned that the study of
chemistry was one of the pursnits of his nephew,
he granted him a spacious house, a few yards distant
from the convent, for his laboratory. Tycho lost no
time in fitting up his observatory, and in providing
his furnaces ; and regarding gold and silver and the
other metals as the stars of the earth, he used to
represent his two opposite pursuits as forming
only one science, namely, celestial and terrestrial
astronomy.



110 TYCHO BRAHE, CHAP. 1.

In the hopes of enriching himself by the pursuits
of alchemy, Tycho devoted most of his attention to
those satellites of gold and silver which constituted
his own system, and which now disturbed by their
powerful action the hitherto uniform movements of
~ their primary. His affections were ever turning to
Germany, where astronomers of kindred views, and
artists of surpassing talent were to be found in
almost every city. The want of money alone pre-
vented him from realizing his wishes; and it Was
in the hope of attaining the means of travelling,
that he in a great measure forsook his sextants for
his crucibles. In order, however, that he might
have one good instrument in his observatory, he con-
structed a sextant similar to, but somewhat larger
than, that which he had presented to Hainzel. Its
limb was made of solid brass, and was exquisitely
divided into single minutes of a degree. Its radii
were strengthened with plates of brass, and the
apparatus for opening and shutting them was made
with great accuracy.

The possession of this instrument was peculiarly
fortunate for Tycho, for an event now occurred
which roused hLim from his golden visions, and
directed all his faculties into their earlier and purer
current. On the 11th November 1572, when he
was returning to supper from his laboratory, the
clearness of the sky inspired him with the desire of
completing some particular observations. On look-
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ing up to the starry firmament he was surprised to
see an extraordinary light in the constellation of
Cassiopeia, which was then above his head! He felt
confident that he had never before observed such a
star in that constellation, and distrusting the evidence
of his own senses, he called out the servants and
the peasants, and having received their testimony
that it was a huge star such as they had never seen
before, he was satisfied of the correctness of his
own vision. Regarding it as a new and unusnal
phenomenon, he hastened to his observatory, adjusted
his sextant, and measured its distances from the
nearest stars in Cassiopeia. He noted also its form,
its magnitude, its light, and its colour, and he
waited with great anxiety for the next night, that
he might determine the important point whether it
was a fixed star, or a body within, or near to, our
own system.

For several years Tycho had been in the practice
of caleulating, at the beginning of each year, a sort
of almanac for his own use, and in this he inserted
all the observations which he had made on the new
star, and the conclusions which he had drawn from
them. Having gone to Copenhagen in the course
of the ensuing spring, he showed this manuscript to
John Pratensis, a professor, at whose house he was
always hospitably received. Charles Danzeus, the
French ambassador, and a person of great learning,
having heard of Tycho's arrival, invited himself to
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dine with the party at the house of Pratensis. The
conversation soon turned upon the new star, and
Tycho found his companion very sceptical about its
existence. Danzeus was particularly jocular on the
subject, and attacked the Danes for their inattention
to so important a science as astronomy. Tycho re-
ceived this lecture in good temper, and with the
anxious expectation that a clear sky would enable
him to give a practical refutation of the attack
which had been made upon his country. The night
turned out serene, and the whole party saw with
astonishment the new star under the most favour-
able circumstances. Pratensis conceived that it
was similar to the one observed by Hipparchus, and
urged Tycho to publish the observations which he
had made upon it. Tycho refused to accede to this
request, on the pretext that his work was not suffi-
ciently perfect; but the true reason, as he after-
wards acknowledged, was, that he considered it
would be a disgrace for a nobleman, either to study
such subjects, or to communicate them to the public.
This absurd notion was with some difficulty over-
~ come, and through the earnest entreaties and assist-
ance of Pratensis, his work on the new star was
published in 1573.

This remarkable body presents to us one of the
most interesting phenomena in astronomy. The
date of its appearance has not been exactly ascer-
tained. Tycho saw it on the 11th November, but
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Cornelius Gemma had seen it on the 9th. Paul
Hainzel saw it on the Tth of August at Augsburg,
and Wolfeangus Schulerns observed it at Wittem-
berg on the 6th. Tycho conjectures that it was
first seen on the 5th, and Hieronymus Munosius
asserts that at Valentia, in Spain, it was not seen
on the 2d, when he was shewing that part of the
heavens to his pupils. This singular body con-
tinued to be seen during 16 months, and did not
disappear till March 1574. In its appearance it
was exactly like a star, having none of the distine-
tive marks of a comet. It twinkled strongly, and
grew larger than Lyra or Sirius, or any other fixed
star. It seemed to be somewhat Jarger than Jupiter
when he is nearest the earth, and rivalled Venus in
her greatest brightness. In the first month of its
appearance it was less than Jupiter ; in the second,
1t equalled him; in the third, it surpassed him in
splendour ; in the fourth, it was equal to Sirius ; in
the fifth, to Lyra ; in the sizth and seventh, to stars
of the second magnitude ; in the eighth, ninth, and
tenth, to stars of the third magnitude ; in the eleventh,
twelfth, and thirteenth, to stars of the fourth magni-
tude ; in the fourteenth and fifteenth, to stars of
the fifth magnitude ; and in the sixteenth month, to
stars of the sizth magnitude. After this it Lecame
so small that it at last disappeared. Its colour
changed with its size. At first it was white and
bright; in the third month it began to become
I
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yellowish ; in the fifth, it became reddish like Alde-
baran ; and in the seventh and eighth, it became
bluish like Saturn; growing afterwards duller and
duller. Its place in the heavens was invariable.
Its longitude was in the 6th degree and 54th minute
of Taurus; and its latitude 53° 45' north. Its
right ascension was 0° 262" and its declination 61°
46%'. It had no parallax, and was unquestionably
situated in the region of the fixed stars.

After Tycho had published his book, he proposed
to travel into Germany and Italy, but he was seized
with a fever, and he had no sooner recovered from
it, than he beecame involved in a love affair, which
frustrated all his schemes. Although Tycho was
afraid of casting a stain upon bis nobility by pub-
lishing his observations on a new star, yet he did
not scruple to marry a peasant girl of the village of
Knudstorp. This event took place in 1573, and in
1574 his wife gave birth to his danghter Magdalene.
Tycho’s noble relations were deeply offended at this
imprudent step ; aud so far did the mutnal animosity
of the parties extend, that the King himself was
obliged to effect a reconciliation.

The fame of our author as an astronomer and
mathematician was now so high, that several young
Danish nobles requested him to deliver a course of
lectures upon these interesting subjects. This ap-
plication was seconded by Pratensis, Danzeus, and
all his best friends; but their solicitations were un-
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successful. The King at last made the request in a
way which insured its being granted, and Tycho
delivered a course of lectures, in which he not only
gave a full view of the science of astronomy, but
defended and explained all the reveries of astrology.

Having finished his lectures, and arranged his
domestic affairs, he set out on his projected journey
about the beginning of the spring of 1575, leaving
behind him his wife and daughter, till he should fix
upon a place of permanent residence. The first town
which he visited was Hesse-Cassel, the residence of
William Landgrave of Hesse, whose patronage of
astronomy, and whose skill in making celestial ob-
servations, have immortalized his name. Ilere
Tycho spent eight or ten delightful days, during
which the two astronomers were occupied one half
of the day in scientific conversation, and the other
half in astronomical observations; and he would
have prolonged a visit which gave him so much
pleasure, had not the death of one of the Land-
grave's daughters interrupted their labours. Passing
through Irankfort, Tycho went into Switzerland ;
and, after visiting many cities on his way, he fixed
upon Basle as a place of residence, not only from its
central position, but from the salubrity of the air,
and the cheapness of living. From Switzerland le
went to Venice, and, in returning through Germany,
he came to Ratisbon, at the time of the congress,
which had been snmmoned on the 1st of November,
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for the coronation of the Emperor Rudolph. On
this occasion he met with several distinguished in-
dividuals, who were not only skilled in astronomy,
but who were among its warmest patrons. From
Ratisbon he passed to Saalfeld, and thence to Wit-
temberg, where he saw the parallactic instruments
and the wooden quadrant which had been used by
John Pratensis in determining the latitude of the
city, and in measuring the altitudes of the new star.

Tycho was now impatient for home, and he lost
no time in returning to Denmark, where events were
awaiting him which frustrated all his schemes, by
placing him in the most favourable situation for pro-
moting his own happiness, and advancing the inter-
ests of astronomy.
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CHAPTER IL

Frederick II. patronizes Tycho—And resolves to establish him in Den-
mark—Grants him the Island of Huen for life—And builds the splendid
Observatory of Uraniburg—Description of the Island, and of the Obser-
vatory—Account of its Astronomical Instruments—Tycho begins his
Ubservations—His Pupils—Tycho is made Canon of Rothschild, and re-
ceives a large pension—His hospitality to his visitors—Ingratitude of
Witichius—Tycho sends an assistant to take the latitude of Frauenbury
and Kinigsherg—Is visited by Ulric, Duke of Mecklenburg—Change in
Tycho's fortunes.

Tue patronage which had been extended to astro-
nomers by several of the reigning princes of Ger-
many, especially by the Landgrave of Hesse, and
Augustus, Elector of Saxony, had begun to excite
a love of science in the minds of other sovereigns.
The King of Denmark seems to have felt it as a
stain upon his character, that the only astronomer
in his dominions should carry on his observations in
distant kingdoms, and adorn by his discoveries other
courts than his own. With this feeling he sent am-
bassadors to Hesse-Cassel to inquire after Tycho,
and to intimate to him his wish that he should re-
turn to Denmark, and his anxiety to promote the
advancement of astronomy in his own dominions.
Tycho had left Cassel when these messengers ar-
rived, and had heard nothing of the King’s inten-
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tions till he was about to quit Knudstorp with his
family for Basle. At this time he was surprised by
the arrival of a noble messenger, who brought a
letter requesting him to meet the King as soon as
possible at Copenhagen. Tycho lost no time in
obeying the royal summons. The King received
him with the most flattering kindness. He offered
to give him a grant for life of the island of Huen,
between Denmark and Sweden, and to construct and
furnish with instruments, at his own expense, an
observatory, as well as a house for the accommoda-
tion of his family, together with a laboratory for
carrying on his chemical inquiries. Tycho, who
truly loved his country, was deeply affected with
the munificence of the royal offer. He accepted it
with that warmth of gratitude which it was caleu-
lated to inspire; and he particularly rejoiced in the
thought that if any success should attend his future
labours, the glory of it would belong to his native
land.

The island of Huen is about six miles from the
coast of Zealand, three from that of Sweden, and
fourteen from Copenhagen. It is six wmiles in cir-
cumference, and rises into the form of a mountain,
which, though very high, terminates in a plain. It
is nowhere rocky, and even in the time of Tycho it
produced the best kinds of grain—afforded excellent
pasturage for horses, cattle, and sheep, and possessed
deer, hares, rabbits, and partridges in abundance.
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[t contained at that time only one village, with
about forty inhabitants.

Having snrveyed his new territory, T'ycho resolved
to build a magnificent tower in the centre of the
elevated plain, which he called Uraniburg, or The
City of the Heavens. Having made the necessary
arrangements, he repaired to the island on the 8th
of August, and his friend Charles Danzeus laid the
foundation-stone of the new observatory, which con-
gisted of a slab of porphyry, with the following in-
seription :—

Reexyante 1x Daxia Freperico II, CAronus Daxzzovs
Aquitasvs R. G. I. D. L.,* Domur nuic PriLosorniz, 1m-
PRIMIZQUE AsTRORUM CONTEMPLATIONI, REGIS DECRETO A No-

piLI Viko TycHoxE Brawe DE KNUDSTRUP EXTRUCT.E VOTIVUM
HUNC LAPIDEM MEMORLE ET FELICIS AUSPICII ERGO P. Axxo

CIn.In.LXXVI VI. Ip. Avausr.

This ceremony was performed early in the morn-
ing of a splendid day, in which the rising sun threw
its blessing upon Frederick, and upon the party of
noblemen and philosophers who had assembled to
testify their love of science. An entertainment was
provided for the occasion, and copious libations of
a variety of wines were offered for the success of the
undertaking.

The observatory was surrounded by a rampart,
each face of which was three hundred feet long.
About the middle of each face, the rampart became

* Regis Gallorum in Danin Legatus,
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a semicircle, the inner diameter of which was ninety
feet. The height of the rampart was twenty-two
feet, and its thickness at the base twenty. Its four
angles corresponded exactly with the four cardinal
points, and at the north and south angles were
erected turrets, of which one was a printing-house,
and the other the residence of the servants. Gates
were erected at the east and west angles, and above
them were apartments for the reception of strangers.
Within the rampart was a shrubbery with about
three hundred varieties of trees; and at the centre
of each semicircular part of the rampart was a bower
or summer-house. This shrubbery surrounded the
flower-garden, which was terminated within by a
circular wall about forty-five feet high, which en-
closed a more elevated area, in the centre of which
stood the principal building in the observatory, and
from which four paths led to the above-mentioned
angles, with as many doors for entering the garden.

The principal building was about sixty feet square.
The doors were placed on the east and west sides;
and to the north and south fronts were attached two
round towers, whose inner diameter was about thirty-
two feet., These towers formed the observatories,
which had windows in their roof, that could be
opened towards any part of the heavens. The ac-
commodations for the family were numerous and
splendid. Under the observatory, in the south
tower, was the museum and library, and below this
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again was the laboratory in a subteranneous crypt,
containing sixteen furnaces of various kinds. DBe-
neath this was a well forty feet deep, from which
water was distributed by syphons to every part of
the building.

Besides the principal building, there were other
two situated without the rampart, one to the north,
containing a workshop for the construction of astro-
nomical and other instrnments, and the other to
the south, which was occupied as a sort of farm-
house. These buildings cost the King of Denmark
100,000 rixdollars (£20,000), and Tycho is said to
have expended upon them a similar sum.

As the two towers could not accommodate the
instruments which Tycho required for his observa-
tions, he found it necessary to erect, on the hill,
about sixty paces to the south of Uraniburg, a sub-
terranean observatory, in which he might place his
larger instruments, which required to be firmly fixed,
and to be protected from the wind and the weather.
This observatory, which he called Stiernberg, or
the monntain of the stars, consisted of several
crypts, separated by solid walls, and to these there
was a subterranean passage from the laboratory in
Uraniburg, The various buildings which Tycho
erected were built in a regular style of architecture,
and were highly ornamented, not only with external
decorations, but with the statues and pictures of the
most distingunished astronomers, from Hipparchus
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and Ptolemy, down to Copernicus, and with inscrip-
tions and poems in honour of astronomers.

While these buildings were erecting, and after
their completion, Tycho was busily occupied in pre-
paring instruments for observation. These were of
the most splendid description, and the reader will
form some notion of their grandeur and their ex-
pense from the following list :—

In the South and greater Observatory.

1. A semicircle of solid iron, covered with brass, four
enbits radius.

2. A sextant of the same materials and size.

3. A quadrant of one and a half cubits radius, and an
azimuth ecircle of three cubits,

4. Ptolemy’s parallactic rules, covered with brass, four
cubits in the side.

5. The sextant already described in page 108.

. Another quadrant, like No, 3.

7. Zodiacal armillaries of melted brass, and turned out
of the =olid, of three cubits in diameter.

Near this observatory was a large clock, with one wheel
two cubits in diameter, and two smaller ones which, like it,
indicated hours, minutes, and seconds.

In the South and lesser Observatory.

8. An armillary sphere of brass, with a steel meridian,
whose diameter was about four cubits.

In the North Observatory.

9. DBrass parallactic rules, which revolved in azimuth
ahove a brass horizon, twelve feet in diameter,

10. A half sextant, of four cubits radius.

11. A steel sextant.

12. Another half sextant, with steel limb, four cubits
radius,
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13. The parallactic rules of Copernicus.

14. Equatorial armillaries.

15. A quadrant of a solid plate of brass, five cubits in
radius, showing every ten seconds,

16. In the museum was the large globe made at Augs-
burg,—see page 108,

In the Stiernberg Observatory.

17. In the central part, a large semicircle, with a brass
limb, and three clocks, showing hours, minutes, and seconds.

18 Equatorial armillaries of seven cubits, with semi-
armillaries of nine cubits.

19. A sextant of four cubits radius.

20. A geometrieal square of iron, with an intercepted
quadrant of five cubits, and divided into fifteen seconds.

21. A quadrant of four cubits radius, showing ten seconds,
with an azimuth cirele.

29, Zodiacal armillaries of brass, with steel meridians,
three cubits in diameter.

23. A sextant of brass, kept together by serews, and ca-
pable of being taken to pieces for travelling with. Its
radius was four cubits.

24. A movable armillary sphere, three cubits in dinmeter.

25. A quadrant of solid brass, one cubit radius, and
divided into minutes by Nonian circles.

26. An astronomical radius of solid brass, three cubits
long.

27. An astronomical ring of brass, a cubit in diameter.

28. A small brass astrolabe,

In almost all the instruments now enumerated,
the limb was subdivided by diagonal lines,—a
method which Tycho first brought into use, but
which, in modern times, has been superseded by
the inventions of Nonius and Vernier.

When Tycho had thus furnished his observatory,
he devoted himself to the examination of the stars ;
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and during the twenty-one years which he spent in
this delighiful occupation, he made vast additions
to astronomical science. In order to instruct the
young in the art of observing, and educate assis-
tants for his observatory, he had sometimes under
his roof from six to twelve pupils, whom he boarded
and educated. Some of these were named by the
King, and educated at his expense. Others were
sent by different academies and cities ; and several,
who had presented themselves of their own accord,
were liberally admitted by the generous astronomer.

As Tycho had spent nearly a ton of gold (about
100,000 dollars) in his outlay at Uraniburg, his
own income was reduced to very narrow limits. To
supply this defect, Frederick gave him an annual
pension of 2000 dollars, besides an estate in Nor-
way, and made him Canon of the Episcopal Church
of Rothschild, or Prebend of St. Laurence,* which
had an annual income of 1000 dollars, and which
was burdened only with the expense of keeping up
the chapel containing the monuments of the Kings
of the family of Oldenburgh.

It would be an unprofitable task, and one by no
means interesting to the general reader, to give a
detailed history of the various astronomical observa-
tions and discoveries which were made by Tycho
during the twenty years that he spent at Uraniburg.
BEvery phenomenon that appeared in the heavens

# This office had been usually conferred on the King's Chancellor.
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he observed with the greatest care ; while he at the
same time carried on a regular series of observations
for determining the places of the fixed stars, and for
improving the tables of the sun, moon, and planets.
Though almost wholly devoted to these noble pur-
suits, yet he kept an open house, and received, with
unbounded hospitality, the erowds of philosophers,
nobles, and princes, who came to be introduced to
the first astronomer of the age, and to admire the
splendid temple which the Danish sovereign had
consecrated to science.

Among the strangers whom he received under his
roof, there were some who returned his kindness with
ingratitude. Paul Witichius, a mathematician, who
pretended to have devoted his whole life to astro-
nomy, introduced himself to Tycho, and was treated
with the utmost kindness. The unsuspecting astro-
nomer explained to his guest all his inventions,
described all his methods, and even made him ac-
quainted with those views which he had not realized,
and with the principles of instruments which he had
not yet executed. When Witichius had thus ob-
tained possession of the methods, and inventions, and
views of Tycho, and had enjoyed his hospitality for
three months, he pretended that he was obliged to
return to Germany to receive an inheritance to which
he had succeeded. After quitting Uraniburg, this
ungrateful mathematician neither returned to see

Tycho, nor kept up any correspondence with him ;
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and it was not till five years after his departure that
Tycho learned, from the letters of the Prince of
Hesse to Ranzau, that Witichins had passed through
Hesse, and had described, as his own, the various
inventions and methods which had been shown to
him in Huen.

Being unable to reconcile his own observations
with those of Copernicus, and with the Prutenic
Tables, T'ycho resolved to obtain new determinations
of the latitnde of Fraunenburg, in Prussia, where
Copernicus made his observations, and of Konigs-
berg, to the meridian of which Rheinhold had
adapted his Prutenic T'ables. For these purposes he
sent one of his assistants, Klias Morsianus, with a
proper instrument, under the protection of Bylovius,
Ambassador of the Margrave of Anspach, to the
King of Denmark, who was returning by sea to
Germany ; and, after receiving the greatest attention
and assistance from the noble Canons of Ermeland,
he determined, from nearly a month’s observations
on the sun and stars, that the latitude of Franenburg
was 54° 221, in place of 54° 194, as given by
Copernicus. In like manver he found that the
latitude of Kbnigsberg was 54° 43', in place of 54°
17’, as adopted by Rheinhold. When Morsianus
returned to Huen in July, he brought with him, as
a present to Tycho, from Hannovius, one of the
Canons of Ermeland, the Ptolemaic rules, or the
Parallactic Instrument which Copernicus had used
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and made with his own hands. It consisted of two
equal wooden rules, five cubits long, and divided
into 1414 parts. Tycho preserved this gift as one
peculiarly dear to him, and, on the day of his re-
ceiving it, he composed a set of verses in honour of
the great astronomer to whom it belonged.

Among the distinguished visits which were paid
to Tycho, we must enumerate that of Ulrie, Duke
of Mecklenburgh, in 1586. Although his daughter,
Sophia, Queen of Denmark, had already paid two
visits to Uraniburg in the same year, yet such was
her love of astronomy, that she accompanied her
father and his wife Elizabeth on this occasion.
Ulric was not only fond of science in general, but
had for many years devoted himself to chemical pur-
suits, and he was therefore peculiarly gratified in
examining the splendid laboratory and extensive
apparatus which Tycho possessed. It has been said
by some of the biographers of Tycho, that the Land-
grave of Hesse visited Uraniburg about this period ;
but this opinion is not correct, as it was only his
astronomer and optician, Rothman, who made a
journey to Huen in 1591 for the recovery of his
health. Tycho had long carried on a correspondence
with this able astronomer respecting the observations
made at the observatory of Hesse-Cassel, and, during
the few months which they now spent together, they
discussed in the amplest manner all the questions
which had previously been agitated. Rothman
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was astonished at the wonderful apparvatus which
he saw at Uraniburg, and returned to his native
country charmed with the hospitality of the Danish
astronomer.

Hitherto we have followed Tycho through a
career of almost unexampled prosperity. When he
had scarcely reached his thirtieth year, he was
established, by the kindness and liberality of his
sovereign, in the most splendid observatory that had
ever been erected in Europe; and a thriving family,
an ample income, and a widely extended reputation
were added to his blessings. Of the value of these
gifts he was deeply sensible, and he enjoyed them
the more that he received them with a grateful
heart. Tycho was a Christian as well as a philo-
sopher. The powers of his vigorous mind have
been amply displayed in his astronomical labours;
but we shall now have occasion to witness his piety
and resignation in submitting to an unexpected and

an adverse destiny.
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CHAPTER IIL

Tyvcho's labours do honour to his country—Death of Frederick 1r—
James v1. of Scotland visits Tycho at Uraniburg—Christian Iv. visits
Tycho—The Duke of Brunswick's visit to Tycho—The Danish nobility,
jealous of his fame, conspire agninst him—He is compelled to quit
Uraniburg—And to abandon his studies—Cruelty of the Minister
Walchendorp—Tycho quits Denmark with his family and instruments
—1Is hospitably received by Count Rantzaun—Who introduces him to
the Emperor Rudolph—The Emperor invites him to Prague—He gives
him a pension of 3000 crowns—And the Castle of Benach as a residence
anid an observatory—Kepler visits Tycho—Who obtains for him the
appointment of Mathematician to Rudolph.

Tue love of astronomy, which had been so une-
quivocally exhibited by Frederick 11. and his Royal
Consort, inspired their courtiers with at least an
outward respect for science; and among the mini-
sters and advisers of the king, Tycho reckoned
many ardent friends. It was everywhere felt that
Denmark had elevated herself among the nations of
Europe by her liberality to Tycho; and the peace-
ful glory which he had in return conferred upon his
conutry was not such as to dissatisfy even rival
nations. In the conquests of science no widow’s
or orphans’ tears are shed, no captives are dragged
from their homes, and no devoted victims are yoked
to the chariot-wheels of the triumphant philosopher.
The newly-acquired domains of knowledge belong to

I
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all nations, and Denmark had now earned the grati-
tude of Europe by the success of her contingent and
by the magnitude of her conquests.

An evént, however, now occurred, which threat-
ened with destruction the interests of Danish science.
In the beginning of April 1588, Frederick 1. died
in the 54th year of his age, and the 29th of his
reign. His remains were conveyed to Rothschild,
and deposited in the chapel under Tycho's care,
where a finely-executed bust of him was afterwards
placed. His son and successor, Christian 1v., was
only in the 11th year of his age, and though his
temper and disposition were good, yet Tycho had
reason to be alarmed at the possibility of his discon-
tinuing the patronage of astronomy. The taste for
science, however, which had sprung up in the
Danish Court, had extended itself no wider than the
influence of the reigning sovereign. - The parasites
of royalty saw themselves eclipsed in the bright re-
nown which Tycho had acquired, and every new
visit to Uraniburg by a foreign prince supplied fresh
fuel to the rancour which had loug been smoulder-
ing in their breasts. The accession of a youthful
king held out to his enemies an opportunity of de-
stroying the influence of Tycho; and though no
adverse step was taken, he had yet the sagacity to
foresee, in “ trifles light as air,” the approaching
confirmation of his fears. Hope, however, still
cheered him amid his labours; but that hope was
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founded chiefly on the learning and character of
Nicolas Caasins, the Chancellor of the kingdom,
from whom he had experienced the warmest atten-
tions.

Among the princes who visited Uraniburg, there
were none who conducted themselves with more con-
descension and generosity than our own sovereign,
James vi. In the year 1590, when the Scottish
King repaired to Denmark to celebrate his marriage
with the Princess Anne, the King's sister, he paid
a visit to Tycho, attended by his councillors and a
large suite of nobility. During the eight days
which he spent at Uraniburg, James carried on
long discussions with Tycho on various subjects, but
chiefly on the motion which Copernicus had aseribed
to the earth. He examined narrowly all the astro-
nomical instruments, and made himself acqnainted
with the principles of their construction and the
method of using them. He inspected the busts and
pictures in the museum, and when he perceived the
portrait of George Buchanan, his own preceptor, he
could not refrain from the strongest expressions of
delight.  Upon quitting the hospitable roof of
Tycho, James not only presented him with a magni-
ficent donation, but afterwards gave him his royal
license to publish his works in England during
seventy years. This license was accompanied with
the following high eulogium on his abilities and
learning :—* Nor have I become acquainted with
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these things only from the relation of others, or
from a bare inspection of your works, but I have
seen them before my own eyes, and have heard
them with my own ears, in your residence at Urani-
burg, and have drawn them from 6 the wvarious
learned and agreeable conversations which I there
held with you, and which even now affect my mind
to such a degree, that it is difficult to determine
whether I recollect them with greater pleasure or
admiration ; as I now willingly testify, by this
license, to present and to future generations,” &c.
At the request of Tycho, the King also com-
posed and wrote in his own hand some Latin verses,
which were more complimentary than classical.
His Chancellor had also composed some verses of a
similar character during his visit to Tycho. A short
specimen of these will be deemed sufficient by the

classical reader :—

“ Vidit et obstupuit Rex Huennum Ecoticus almam ;
Miratus elari tot monumenta vird."”

In the year 1591, when Christian 1v. had reached
his 14th year, he expressed a desire to visit Urani-
burg. He accordingly set out with a large party,
consisting of his three principal senators, and other
councillors and noblemen; and having examined
the wvarious instruments in the observatories and
laboratory, he proposed to Tycho various questions
on mechanics and mathematics, but particularly on
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the principles of fortification and ship-building.
Having observed that he particularly admired a
brass globe, which, by means of internal wheel-
work, imitated the diurnal motion of the heavens,
the rising and setting of the sun, and the phases of
the moon, Tycho made him a present of it, and re-
ceived In return an elegaut gold chain, with his
Majesty’s picture, and an assurance of his unalter-
able attachment and protection.

Notwithstanding this assurance, Tycho had
already, as we have stated, begun to suspect the
designs of his enemies; and in a letter addressed to
the Landgrave of Hesse, early in 1591, he throws
out some hints which indicate the anxieties that
agitated his mind. The Landgrave of Hesse, as if
he had heard some rumours unfavourable to the
prospects of Tycho, requested him to write to him
respecting the state of the kingdom, and concerning
his own private affairs. To this letter, which was
dated early in February, Tycho replied about the
beginning of April. He informed the Landgrave
that be led a private life in his own island, exempt
from all official functions, and never willingly taking
a part in public affairs. e was desirous of leaving
the ambition of public honours to others, and of
devoting himself wholly to the study of philosophy
and astronomy ; and he expressed a hope that if he
should be involved in the tumults and troubles of
life, either by his own destiny or by evil counsels,



134 TYCHO BRAHE. CHAP. 11I.

he might be able, by the blessing of God, to extri-
cate himself by the force of his mind and the in-
tegrity of his life. He comforted himself with the
idea that every soil was the country of a great man,
and that wherever he went the blue sky would still
be over his head ;* and he distinetly states at the
close of his letter, that he had thought of trans-
ferring his residence to some other place, as there
were individuals among the King’s councillors who
had already begun to calumniate his studies, and to
grudge him his pension from the treasury.

The causes which led to this change of feeling on
the part of Christian 1v.’s advisers have not been
explained by the biographers of Tycho. It has
been stated, in general terms, that he had made
many enemies, by the keenness of his temper and the
severity of his satire; but I have not been able to
discover any distinct examples of these peculiarities
of his mind. In an event, indeed, which occurred
about this time, he slightly resented a piece of
marked incivility on the part of Henry Julius, Duke
of Brunswick, who had married the Princess Eliza
of Denmark ; but it is not likely that so trivial
an affair, if it were known at Court, could have
called down upon him the hostility of the King's
advisers.

The Duke of Brunswick had, in 1590, paid a
visit to Uraniburg, and had particularly admired an

* Omne solum forti patria, et ceelum undique supra est.
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antique brass statue of Mercury, about a cubit long,
which Tycho had placed in the roof of the hypo-
caust or central crypt of the Stiernberg observa-
tory. By means of a concealed mechanism, it
moved round in a circular orbit. The Duke re-
quested the statue and its machinery, which Tycho
cave him, on the condition that he should obtain a
model of it, for the purpose of having another exe-
cnted by a skilful workman. The Duke not only
forgot his promise, but paid no attention to the
letters which were addressed to him. Tycho was
justly irritated at this unprincely conduct, and
ordered this anecdote to be inserted in the descrip-
tion of Uraniburg, which he was now preparing for
publication.

In the year 1592, Tycho lost his distingnished
friend and correspondent the Prince of Hesse, and
Astronomy one of its most active and intelligent
cultivators. His grief on this occasion was deep
and sincere, and he gave utterance to his feelings in
an impassioned elegy, in which he recorded the
virtues and talents of his friend. Prince Maurice,
the son and successor of the Landgrave, continued,
with the assistance of able observers, to maintain
the reputation of the observatory of Hesse-Cassel;
and the observations which were there made were
afterwards published by Snellius. The extensive
and valuable correspondence between Tycho and
the Landgrave was prepared for publication about
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the beginning of 1593, and contains also the letters
of Rothman and Rantzau.

For several years the studies of Tycho had been
treated with an unwilling toleration by the Danish
Court. Many of the nobles grudged the munificent
establishment which he had received from Fre-
derick, and the liberal pension which he drew from
the treasnry. DBut among his most active enemies
were some physicians, who envied his reputation
as a successful and gratuitous practitioner of the
healing art. Numbers of invalids flocked to Huen,
and diseases, which resisted all other methods of
cure, are said to have yielded to the panaceal pre-
scriptions of the astrologer. Under the influence of
such motives, these individuals succeeded in excit-
ing against Tycho the hostility of the Court. They
drew the public attention to the exhausted state of
the treasury. They maintained that he had pos-
sessed too long the estate in Norway, which ought
to be given to men who laboured more usefully for
the commonwealth ; and they accused him of allow-
ing the chapel at Rothschild to fall into decay.
The President of the Council, Christopher Walchen-
dorp, and the King's Chancellor, were the most ac-
tive of the enemies of Tycho ; and, having poisoned
the mind of their sovereign against the most meri-
torious of his subjects, Tycho was deprived of his
canonry, his estate in Norway, and his pension.

No longer able to bear the expenses of his esta-
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blishment in Huen, and dreading that the feelings
which had been excited against him might be still
further roused, so as to deprive him of the Island of
Huen itself, he resolved to transfer his instruments
to some other situation. Notwithstanding this re-
solution he remained with his family on the island,
and continued his observations till the spring of
1597, when he took a house in Copenhagen, and
removed to it all his smaller and more portable in-
struments, leaving those which were large or fixed
in the crypts of Stiernberg. His first plan was to
take away everything from Huen as a measure of
security ; but the public feeling began to turn in
his favour, and there were many good men in
Copenhagen who did not scruple to reprobate the
conduct of the Government. The President of the
Council, Walchendorp—a name which, while the
heavens revolve, will be pronounced with horror by
astronomers—saw the change of sentiment which
his injustice had produced, and adopted an artful
method of sheltering himself from public odium.
In consequence of a quarrel with Tycho, the recol-
lection of which had rankled in his breast, he
dreaded to be the prime mover in his persecution.
He therefore appointed a committee of two persons,
one of whom was Thomas Feuchius, to report to
the Government on the nature and utility of the
studies of Tycho. These two individuals were
entirely ignorant of astronomy and the use of in-
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struments; and even if they had been versed in the
science, they would have been equally subservient
to the views of the minister. They reported that
the studies of Tycho were of no value, and that
they were not only useless, bnt noxious! Armed
with this report, Walchendorp prohibited T'ycho, in
the King’s name, from continuing his chemical ex-
periments; and instigated, no doubt, by this wicked
minister, an attack was made upon himself, and his
shepherd, or his steward, was injured in the affray.
Tycho was provoked to revenge himself upon his
assailants, and the judge was commanded not to
interfere in the matter.

Thus persecuted by his enemies, Tycho resolved
to remain no longer in an ungrateful country. He
carried from Huen everything that was movable,
and having packed up his instruments, his crueibles,
and his books, he hired a ship to convey them to
some foreign'land. His wife, his five sons and four
daughters, his male and his femnale servants, and
many of his pnpils and assistants, among whom were
Tengnagel, his future son-in-law, and the celebrated
Longomontanus, embarked at Copenhagen, to seek
the hospitality of some better country than their
own.

Freighted with the glory of Denmark, this in-
teresting barque made the best of its way across the
Baltic, and arrived safely at Rostoch. Here the
exiled patriarch found many of his early friends,
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particularly Henry Bruce, an able astronomer, to
whom he had formerly presented one of his brass
quadrants. 'The approach of the plague, however,
prevented Tycho from making any arrangements
for a permanent residence; and, having received
a warm invitation from Count Henry Rantzaun, who
lived in Holstein at the Castle of Wandesberg,
near Hamburg, he went with his family, about
the end of 1597, to enjoy the hospitality of his
friend.

Though Tycho derived the highest pleasure from
the kindness and conversation of Count Rantzau, yet
a cloud overshadowed the future, and he had yet to
seek for a patron and a home. His hopes were fixed
on the Emperor Rudolph, who was not only a lover
of science, but was especially addicted to alchemy
and astrology, and his friend Rantzau promised to
have him introduced to the Emperor. When Tycho
learned that Rudolph was particularly fond of me-
chanical instruments and of chemistry, he resolved
to complete and to dedicate to him his work on the
mechanics of astronomy, and to add to it an account
of his chemical labours. This task he soon per-
formed, and his work appeared at Nuremberg in
1602, under the title of Tyclonis Brahe, Astronomic
instaurate Mechanica. Along with this volume,
the dedication of which is dated January 1598, he

* Prefixed to the work is a complimentary Latin Poem by his relative

Oligerus Rosenkranzius, addressed * In Zoilos malevolos et inscios.”
i
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transmitted to the Emperor a copy of his MS. cata-
logue of 1000 fixed stars.

With these proofs of his services to science, and
instigated by various letters in his favour, the Em-
peror Rudolph desired his Vice-Chancellor to send
for Tycho, and to assure him that he would be re-
ceived according to his great merits, and that nothing
should be wanting to promote his scientific studies.
Leaving his wife and daughters at Wandesberg, and
taking with him his sons and his pupils, T'ycho went
to Wittemberg; but having learned that the plague
had broken out at Prague, and that the Emperor
had gone to Pilsen, he deferred for a while his jour-
ney into Bohemia.

Early in the spring of 1599, when the pestilence
had ceased at Prague, and the Emperor had returned
to his capital, Tycho set out for Bohemia. On his
arrival at Prague, he found a splendid house ready
for his reception, and a kind message from the Em-
peror, prohibiting him from paying his respects to
him till he had recovered from the fatigues of his
journey. On his presentation to Rudolph, he was
received with the most distinguished kindness. He
announced to him that he was to receive an annual
pension of 3000 crowns; that an estate would as
soon as possible be settled upon him and his family
and their sucecessors; that a town residence would
be provided for him; and that he might have his
choice of various castles and houses in the country
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as the site of his observatory and laboratory. The
Emperor had also taken care to provide everything
that was necessary for Tycho's immediate wants;
and so overwhelmed was he with such unexpected
kindness, that he remarked, that as he could not find
words to express his gratitude, the whole heavens
would speak for him, and posterity should know
what a refuge his great and good sovereign had
been to the Queen of the Arts.

Among the numerous friends whom Tycho found
at Prague, were his correspondents Coroducius and
Hagecius, and his benefactor Barrovitius, the Em-
peror’s secretary. He was congratulated by them
all on his distinguished reception at Conrt, and he
was regarded as the Aneas of science, who, driven
from his peaceful home, had carried with him to the
Latium of Germany his wife, his children, and his
honsehold gods. If external circumstances could
remove the sorrows of the past, Tycho must now
have been supremely happy. In his spacious man-
sion, which had belonged to his friend Curtius, he
found a position for one of his best instruments, and
having covered with poetical inscriptions the four
sides of the pedestal on which it stood, in honour of
his benefactors, as well as of former astronomers,
he resumed with diligence his examination of the
stars.

When Rudolph saw the magnificent instruments
which Tycho had brought along with him, and had
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acquired some knowledge of their use, he pressed
him to send to Denmark for the still larger ones
which he had left at Stiernberg. In the meantime,
he gave him the choice of the Castles of Brandisium,
Lyssa, and Benach as his country residence. After
visiting them about the end of May, Tycho gave
the preference to Benach, which was built upon a
rising ground, and commanded an extensive horizon.
It was situated on the stream Lisor, near its conflu-
ence with the Albis, a little to the east and north
of Prague, and was distant from that city only five
German miles, or about six hours’ journey. It con-
tained splendid and commodious buildings, and was
almost, what he calls it, a small city.

On the 20th of August, the Prefect of Brandisium
gave Tycho possession of his new residence. His
gratitude to his royal patron was amply displayed,
not only in a Latin poem written on the occasion,
but in Latin inscriptions which he placed above the
doors of his observatory and laboratory. In order
that he might establish an astronomical school at
Prague, he wrote to Longomontanus, Kepler, Miil-
ler, David Fabricius, and two students at Wittem-
berg, who were good calculators, requesting them
to reside with him at Benach, as his assistants and
pupils: he at the same time despatched his destined
son-in-law, Tengnagel, accompanied by Pascal Mu-
leus, to bring home his wife and daughters from
Wandesberg, and his instruments from Huen ; and
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he begged that Longomontanus would accompany
them to Denmark, and return in the same carriage
with them to Bohemia.

Kepler arrived at Prague in January 1600, and,
after spending three or four months at Benach, in
carrying on his inquiries, and in making astrono-
mical observations, he returned to Gratz. Tycho
had undertaken to obtain for him the appointment
of his assistant. It was arranged that the Emperor
should allow him a hundred florins, on the condition
that the states of Styria would permit him to retain
his salary for two years. This scheme, however,
failed, and Kepler was about to study medicine, in
order to compete for a professorship of that science
at Tiibingen, when Tycho undertook to obtain for
him a permanent appointment from the Emperor.
Kepler, accordingly, returned in September 1601,
and, on the recommendation of his friend, he was
named imperial mathematician, on the condition of
assisting T'ycho in his observations.

While residing at Benach, T'ycho had experienced
much inconvenience from his ignorance of the lan-
guage and customs of the country, as well as from
other causes. He was therefore anxious to transfer
his instruments to Prague ; and no sooncr were his
wishes conveyed to the Emperor than he gave him
leave to send them to the royal gardens and the
adjacent buildings. His family and his larger in-
struments having now arrived from Huen, the
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astronomer, with his family and his property,
were safely lodged in the royal edifice. Having
found that there was no house in Prague more
suited for his purposes than that of his late friend
Curtius, the Emperor purchased it from his widow,
and Tycho removed into it on the 25th February
1601.
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CHAPTER IV.

Tycho resumes his Astronomical Observations—Is attacked with a painful
Dizepse—His Sufferings and Death in 1601—His Funeral—His Temper
—His turn for Satire and Raillery—His Piety— Account of his Astro-
nomical Discoveries—His Love of Astrology and Alchemy—Observa-
tions on the Character of the Alchemists—Tycho's Elixir—His fondness
for the Marvellous—His Automata and Invisible Bells—Account of the
Idiot, called Lep, whom he kept as a Prophet—History of Tycho's In-
struments—His great Brass Globe preserved at Copenhagen—Present
state of the Island of Huen.

Avrnoven Tycho continued in this new position
to observe the planets with his usual assiduity, yet
the recollection of his sufferings, and the incon-
veniences and disappointments which he had ex-
perienced, began to prey upon his mind, and to
affect his health. Notwithstanding the continual
liberality of the Emperor, and the kindness of bis
friends and pupils, he was yet a stranger in a foreign
land. Misfortune was unable to subdue that love
of country which was one of the most powerful of
bhis affections; and though its ingratitude might
have broken the chain which bound him to the land
of his nativity, it seems only to have riveted its
links, and added to their number. His imagination,
thus influenced, acquired an undue predominance

K
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over his judgment. He viewed the most trifling
occurrences as supernatural indications; and in
those azure moments when the clouds broke from
his mind, and when he displayed hLis usual wit and
pleasantry, he frequently turned the conversation to
the subject of his latter end.

This state of mind was the forerunner, though
probably the effect, of a painful disease, which had,
doubtless, its origin in the severity and continuity of
his studies. On the 13th October, when he was
supping at the house of a nobleman called Rosenberg,
he was seized with a retention of urine, which forced
him to leave the party.

This attack continued with little intermission for
more than a week, and, during this period, he suf-
fered great pain, attended with want of sleep and
temporary delirium, during which he frequently
exclaimed, Ne frustra vizisse videar. On the 24th
he recovered from this painful situation, and became
perfectly tranquil. His strength, however, was gone,
and he saw that he had not many hours to live.
He expressed an anxious wish that his labours should
redound to the glory of his Maker, to whom he of-
fered up the most ardent prayers. He enjoined his
sons and his son-in-law not to allow them to be lost.
He encouraged his pupils not to abandon their pur-
suits ; he requested Kepler to complete the Rudol-
phine Tables; and to his family he recommended
piety and resignation to the Divine will. Among
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those who never quitted Tycho in his illness, was
Erick Brahe, Count Wittehorn, a Swede and a re-
lation of his own, and Counsellor to the King of
Poland. This amiable individual never left the bed-
side of his friend, and administered to him all those
attentions which his situation required. Tycho,
turning to him, thanked him for his affectionate
kindness, and requested him to maintain the rela-
tionship with his family. He then expired without
pain, amid the consolations, the prayers, and the
tears of his friends. This event took place at Pragune
on the 24th of October 1601, when he was only fifty-
four years and ten months old.

The Emperor Rudolph evinced the greatest sorrow
when he was informed of the death of his friend, and
he gave orders that he should be buried in the most
honourable manner, in the principal church of the
ancient city.* The funeral took place on the 4th
November, and he was interred in the dress of a
nobleman, and with the ceremonies of his order.
The funeral oration was pronounced by Jessenins,
before a distinguished assemblage, and many clegies
were written on his death.

Tycho was a little above the middle size, and in
the last years of his life he was slightly corpnlent.
He had reddish yellow hair and a ruddy complexion.
He was of a sangnine temperament, and is said to

- L N .
The church of Tiers, where a2 monument has been erceted to his
memaory.
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have been sometimes irritable, and even obstinate.
This failing, however, if he did possess it, was not
exhibited towards his pupils or his scientific friends,
who ever entertained for him the warmest affection
and esteem. Some of his pupils had remained in
his house more than twenty years; and, in the
quarrel which arose between him and Kepler,* and
which is allowed to have originated entirely in the
temper of the latter, he conducted himself with the
greatest patience and forbearance. There is reason
to think that the irritability with which he has been
charged was less an affection of his mind than the
effect of that noble independence of character which
belonged to him, and that it has been inferred chiefly
from his conduct to some of those high personages
with whom he was brought in contact. When
Walchendorp, the President of the Council, kicked
his favourite hound, it was no proof of irritability of
temper that Tycho expressed in strong terms his
disapprobation of the deed.

It was, doubtless, a greater weakness in his char-
acter that he indulged his turn for satire, withont
being able to bear retaliation. His jocular habits,
too, sometimes led him into disagreeable positions.
When the Duke of Brunswick was dining with him
at Uraniburg, the Duke said, towards the end of the
diuner, that as it was late he must be going, Tycho
jocularly remarked that this could not be done with-

* See the Life of Kepler.
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out his permission; upon which the Duke rose and
left the party, without taking leave of his host.
Tycho became indignant in his turn, and continued
to sit at table; but, as if repenting of what he had
done, he followed the Duke, who was on his way to
the ship, and ealling upon him, displayed the cup in
his hand, as if he had washed out his offence by a
draught of wine.

Tycho was a man of true piety, and cherished the
deepest veneration for the sacred Secriptures, and for
the great truths which they reveal. Their principles
regulated his conduet, and their promises animated
his hopes. His familiarity with the wonders of the
heavens increased, instead of diminishing, his admir-
ation of Divine wisdom, and his daily conversation
was elevated by a constant reference to a superin-
tending Providence.

As a practical astronomer, Tycho has not been
surpassed by any observer of ancient or of modern
times. The splendour and number of his instru-
ments, the ingenuity which he exhibited in inventing
new ones and in improving and adding to those
which were formerly known, and his skill and assidu-
ity as an observer, have given a character to his
labours, and a value to his observations, which will
be appreciated to the latest posterity. The appear-
ance of the new star in 1572 led him to form a
catalogne of 777 stars, vastly superior in accuracy
to those of Hipparchus and Ulugh Beig. His im-
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provements on the lunar theory were still more
valuable. He discovered the important inequality
called the wvariation, and likewise the annual in-
equality which depends on the position of the earth
in its orbit. He discovered, also, the inequality in
the inclination of the moon’s orbit, and in the motion
of her nodes. He determined with new accuracy
the astronomical refractions from an altitude of 45°
down to the horizon, where he found it to be 34';
and he made a vast collection of observations on the
planets, which formed the groundwork of Kepler's
discoveries, and the basis of the Rudolphine Tables.
Tycho’s powers of observation were not equalled by
his capacity for general views. It was, perhaps,
owing more to his veneration for the Seriptures than
to the vanity of giving his name to a new system,
that he rejected the Copernican hypothesis. Hence
he was led to propose another system, called the
Tychonie, in which the earth is stationary in the
centre of the universe, while the sun, with all the
other planets and comets revolving round him,
performs his daily revolution about the earth. This
arrangement of the planets afforded a sufficient ex-
planation of the various phenomena of the heavens;
and as it was consistent with the language of Serip-
ture, and conformable to the indications of the
senses, it found many supporters, notwithstanding
the physical absurdity of making the whole system
revolve round one of the smallest of the planets.
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It is a painful transition to pass from the astro-
nomical labours of Tycho to his astrological and
chemical pursunits. That Tycho studied and prac-
tised astrology, has been universally admitted. He
calculated the nativity of the Emperor Rudolph,
and foretold that his relations would make some
attempts upon his life. The credulous Emperor
confided in the prediction, and when the conduct of
his brother seemed to justify his belief, he confined
himself to his palace, and fell a prey to the fear
which it inspired. Tycho, however, seems to have
entirely renounced his astrological faith in his lat-
ter days; and Kepler states, in the most pointed
manner, that Tycho carried on his asironomical
labours with his mind entirely free from the super-
stitions of astrology; that he derided and detested
the wvanity and knavery of astrologers, and was
convinced that the stars exercised no influence on
the destinies of man.

Although Tycho informed Rothman that he de-
voted as much labour and expense to the study of
terrestrialt as he did to that of celestial astronomy,
yet it is a singular fact that he never published any
account of his experiments, nor has he left among
his writings any trace of his chemical inquiries.
He pretended, however, to have made discoveries in
the science, and we should have been disposed to

* In his Preface to the Rudolphine Tables, page 5.
t Chemistry,
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reprobate the apology which he makes for mot
publishing them, did we not know that it had been
frequently given by the other alchemists of the
age—* On consideration,” says he, “and by the
advice of the most learned men, I thought it im-
proper to unfold the secrets of the art (of alchemy)
to the vulgar, as few persons were capable of using
its mysteries to advantage and without detri-
ment.”’

Admitting then, as we must do, that Tycho was
not only a professed alchemist, but that he was
practically occupied with its pursuits, and continu-
ally misled by its delusions, it may not be uninter-
esting to the reader to consider how far a belief in
alchemy, and a practice of its arts, have a founda-
tion in the weakness of human nature; and to
what extent they are compatible with the piety and
elevated moral feeling by which our aunthor was
distinguished.

In the history of human errors two classes of im-
postors, of very different characters, present them-
selves to our notice—those who wiltully deluded
their species, and those who permitted their species
to delude themselves. The first of these classes
consisted of the selfish tyrants who upheld an un-
just supremacy by systematic delusions, and of
grovelling mountebanks who quenched their avari-
cious thirst at the fountains of credulity and ignor-
ance. The second class comprehended spirits of a
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nobler mould : It embraced the speculative enthu-
siasts, whom the love of fame and of truth urged
onward, in a fruitless research, and those great
lichts of knowledge and of virtue, who, while they
stood forward as the landmarks of the age which
they adorned, had neither the intellectual nor the
moral courage to divest themselves of the super-
natural radiance with which the ignorance of the
vulgar had encircled them.

The thrones and shrines, which delusion once
sustained even in the civilized quarter of the globe,
are for ever fallen, and that civil and religious
liberty, which in past ages was kept down by the
marvellous exhibitions of science to the senses, 1s
now maintained by its application to the reason of
man. The charlatans, whether they deal in moral
or in physical wonders, form a race which is never
extinct. They migrate to the different zones of the
social system, and thongh they change their place,
and their purposes, and their victims, yet their cha-
racter and motives remain the same. The philoso-
phical mind, therefore, is not disposed to study
either of these varieties of impostors ; but the other
two families which compose the second class are
objects of paramount interest. The eccentricities
and even the obliquities of great minds merit the
scrutiny of the metaphysician and the moralist, and
they derive a peculiar interest from the state of
society in which they are exhibited. Had Cardan
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and Cornelius Agrippa lived in modern times, their
vanity and self-importance would have been checked
by the forms of society, and even if their harmless
pretensions had been displayed, they would have
disappeared in the blaze of their genius and know-
ledge. DBut nursed in superstition, and educated in
dark and turbulent times, when everything intel-
lectual was in a state of restless transition, the
genius and character of greal men necessarily re-
flected the pecunliarities of the age in which they
lived,

Had history transmitted to us correct details of
the leading alchemists and scientific magicians of
the dark ages, we should have been able to analyze
their actions and their opinions, and trace them,
probably, to the ordinary principles by which the
human mind is in every age inflnenced and directed.
Buat when a great man has once become an object
either of interest or of wonder, and still more when
he is considered as the possessor of knowledge and
skill which transcend the general capacity, he is soon
transformed into the hero of romance. His powers
are overrated, his deeds exaggerated, and he becomes
the subject of idle legends, which acquire a firmer
hold on credulity from the slight sprinkling of truth
with which they are seasoned. To disclaim the
possession of lofty attributes thns ascribed to great
men, is a degree of humility which is not often ex-
ercised. But even when this species of modesty is
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displayed, it never fails to defeat its object. It but
calls forth a deeper homage, and fixes the demigod
more firmly in his shrine.

The history of learning furnishes us with many
examples of that species of delusion in which a
great mind submits itself to vulgar adulation, and
renounces unwillingly, if it renonnces at all, the
unenviable reputation of supernatural agency. In
cases where self-interest and ambition are the basis
of this peculiarity of temperament, and in an age
when the conjuror and the alchemist were the com-
panions and even the idols of princes, it is easy to
trace the steps by which a gifted sage retains his
ascendency among the ignorant. The hecaiomb
which is sacrificed to the magician, he receives as
an oblation to his science, and conscious of possess-
ing real endowments, the idol devours the meats
that are offered to him without analyzing the mo-
tives and expectations under which he is fed. But
even when the idolater and his god are not placed
in this transverse relation, the love of power or
of notoriety is sufficient to induce good men to lend
a too willing ear to vulgar testimony in favour of
themselves ; and in our own times it is not common
to repudiate the unmerited cheers of a popular as-
sembly, or to offer a contradiction to fictitious tales,
which record our talents or our courage, our charity
or our piety.

The conduct of the scientific alchemists of the
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thirteenth, fourteenth, and fifteenth centuries pre-
sents a problem of very difficult solution. When
we consider that a gas, a fluid, and a solid, may
consist of the very same ingredients in different
proportions ; that a virulent poison may differ from
the most wholesome food only in the difference of
quantity of the very same elements; that gold and
silver, and lead and mercury, and indeed all the
metals, may be extracted from transparent crystals,
which scarcely differ in their appearance from a
piece of common salt or a bit of sugar-candy; and
that diamond is nothing more than charcoal,—we
need not greatly wonder at the extravagant expec-
tation that the precious metals and the noblest gems
might be procured from the basest materials. Such
hopes must have been often excited by the startling
results of their daily experiments. The most ignor-
ant compounder of simples could not fail to witness
the magical transformations of chemical action ;
and every new product must have added to the
probability that the tempting doublets of gold and
silver might be thrown from the dice-box with
which he was gambling.

But when the precious metals were found in lead
and copper by the action of powerful re-agents, it
was natural to suppose that they had been actually
formed during the process; and men of well-regu-
lated minds might have thus been led to embark in
new adventures to procure a more copious supply,
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without any insult being offered to sober reason, or
any injury inflicted on sound morality.

When an ardent and ambitions mind is once
dazzled with the fascination of some lofty pursuit,
where gold is the object, or fame the impulse, it is
difficult to pause in a doubtful career, and to make
a voluntary shipwreck of the reputation which has
been staked. Hope still cheers the aspirant from
failure to failure, till the loss of fortune and the
decay of credit disturb the serenity of his mind, and
hurry him on to the last resource of baffled inge-
nuity and disappointed ambition. The philosopher
thus becomes an impostor; and by the pretended
transmutation of the baser metals into gold, or the
discovery of the philosopher’s stone, he attempts to
sustain his sinking reputation and recover the for-
tnne he has lost. The communication of the great
secret is now the staple commodity with which he
is to barter, and the grand talisman with which
he is to conjure. It can be imparted only to a
chosen few—to those among the opulent who merit
it by their virtnes, and can acquire it by their dili-
gence, and the divine vengeance is threatened
against its disclosure. A process commencing in
fraud and terminating in mysticism is conveyed to the
wealthy aspirant, or instilled into the young enthu-
siast, and the grand mystery passes current for a sea-
son, till some cantious professor of the art, like Tycho,
denounces its publication as detrimental to society.
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Among the extravagant pretensions of the alche-
mists, that of forming a universal medicine was
perhaps not the most irrational. It was only when
they pretended to cure every disease, and to confer
longevity, that they did violence to reason. The
success of the Arabian physicians in the use of mer-
curial preparations naturally led to the belief that
other medicines, still more general in their applica-
tion, and efficacions in their healing powers, might
yet be brought to light ; and we have no doubt that
many substantial discoveries were the result of such
overstrained expectations. Tycho was not merely
a believer in the medical dogmas of the alchemists,
—he was actually the discoverer of a new elizir,
which went by his name,>and which was sold in
every apothecary’s shop as a specific against the
epidemic diseases which were then ravaging Ger-
many. The Emperor Rudolph having heard of
this celebrated medicine, obtained a small portion
of it from Tycho by the hands of the Governor of
Brandisium ; but, not satisfied with the gift, he
seems to have applied to Tycho for an account of
the method of preparing it. Tycho accordingly ad-
dressed to the Emperor a long letter, dated Septem-
ber 7, 1599, containing a minute account of the
process. The base of this remarkable medicine was
Venetian treacle, which undergoes an infinity of
chemical operations and admixtures before it is
ready for the patient. When properly prepared, he
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assures the Emperor that it is better than gold, and
that it may be made still more valuable by mixing
with it a single scruple either of the tincture of
corals, or sapphire, or hyacinth, or a solution of
pearls, or of potable gold, if it can be obtained free
of all corrosive matter! In order to render the
medicine wuniversal for all diseases which can be
cured by perspiration, and which, he says, form a
third of those which attack the human frame, he
combines it with antimony, a well-known sudorifie
n the present practice of physic. Tycho concludes
his letter by humbly beseeching the Emperor to
keep the process secret, and reserve the medicine
for himself alone !

The same disposition of mind which made Tycho
an astrologer and an alchemist, inspired him with a
singular love of the marvellous.

He had various automata with which he delighted
to astonish the peasants; and by means of invisible
bells, which communicated with every part of his
establishment, and which rung with the gentlest
touch, he took great pleasure in bringing any of his
pupils suddenly before strangers, muttering at a
particular time the words * Come hither, Peter,” as
if he had commanded their presence by some super-
natural agency. If, on leaving home, he met with
an old woman or a hare, he returned immediately to
his house: But the most extraordinary of all his
peculiarities remains to be noticed. When he lived



160 TYCHO BRAHE. CHAP. TV.

at Uraniburg he maintained an idiot of the name of
Lep, who lay at his feet whenever he sat down to
dinner, and whom he fed with his own hand. Per-
snaded that his mind, when moved, was capable of
foretelling fnture events, Tycho carefully marked
everything he said. Lest it should be supposed that
this was done to no purpose, Longomontanus re-
lates that when any person in the island was sick,
Lep, when interrogated, mnever failed to predict
whether the patient would live or die. It is stated
also in the letters of Wormius, both to Gassendi and
Peyter, that when Tycho was absent, and his pupils
became very noisy and merry in consequence of not
expecting him soon home, the idiot, who was pre-
sent, exclaimed, Juncher xaa laudit, * Your master
has arrived.” On another occasion, when Tycho
had sent two of his pupils to Copenhagen, on busi-
ness, and had fixed the day of their return, Lep
surprised him on that day while he was at dinner,
by exclaiming, ¢ Behold, your pupils are bathing in
the sea.”” Tycho, suspecting that they were ship-
wrecked, sent some person to the observatory to
look for their boat. The messenger returned with
the intelligence that he saw some persons wet on
the shore, and in distress, with a boat upset at a
great distance. These stories have been given by
(Gassendi, and may be viewed as specimens of the
superstition of the age.

The peculiar character of Tycho’s mind, and the
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strength of his religious convictions are exhibited in
a curious allegorical picture which he caused to
be engraved on the face of his lesser brass qua-
drant, erected at Uraniburg. A young philosopher,
crowned with laurels, is seated upon a stone, hold-
ing in one hand a celestial globe, and in the other
a book. DBe-ide him is a tree in full foliage on one
side, while on the other side its branches are
withered and leafless. Upon a table close by are
displayed everything that mortals valne—Gold—
Jewels—Sceptres and Crowns; and Death, in- the
form of a skeleton, is surrounding them all with his
arms, as if he were about to carry them away.
Above the picture, on one side, is the inscription,

VIVIMUS INGENIO, CETERA MORTIS ERUNT;
and on the other side,
VIVIMUS IN CHRISTO, CETERA MORTIS ERUNT;

the different halves of the two being so arranged
that each of them is applicable to the corresponding
device in the picture. Within the green foliage of
the tree there are huﬁg hieroglyphical indications of
the life and doctrines of our Saviour, the olject of
which, as Tycho himself expresses it, is to show
“‘that no man can be made happy, and enjoy im-
mortal life, but through the merits of Christ the
Redeemer, and the Son of God, and by the study of
his doctrines, and the imitation of his example,””*

* Astronomim Instauratee Mechanica, p. A

L
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Tycho left behind him a wife and six children,
but even in the time of Gassendi nothing was
known of their history, excepting that Tengnagel,
who married one of the daughters, gave up bhis
scientific pursuits, and, having been admitted among
the Emperor’s counsellors, was employed in several
of his embassies.

The instrnments of Tycho were purchased from
his heirs, by the Emperor, for 22,000 crowns.
They were shut up in the house of Curtius, and
were treated with such veneration, that no astro-
nomer, not even Kepler himself, was permitted to
see or to use them.

Here they remained till the death of the Emperor
Muttfﬁas, in 1619, when the troubles in Bohemia
took place. When Pragne was taken by the forces
of the Elector Palatine, some of the instruments were
carried off, some destroyed, and others converted to
different purposes. The great brass g]ﬂbé, however,
was saved. It was first carried to Niessa, the episcopal
city of Silesia; and having been presented to the
Jollege of Jesuits, it was prese‘rved in their museum,
till Udalrie, the son of Christian, King of Den-
mark, took Niessa in 1632. The globe was recog-
nised as having belonged to Tycho, and was carried
in triumph to Denmark. An inseription was writ-
ten upon it by Longomontanus, and it was deposited
with some pomp in the Library of the Academy of

Selences.
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After Tycho left Huen, the island was transferred
to some of the Danish nobility, and the following
brief but melancholy description of it was given by
Wormius : “ There is, in the island, a field where
Uraniburg was.,” The scientific antiquities of Huen
have been more recently described by Mr. Cox, in

H

his travels through Denmark.

** We landed,” says he, * on the south-west part,
in a small bay, just below the place where a stream,
supplied by numerous pools and fish-ponds, falls into
the sea. We ascended the shore, which is clothed
with short herbage, crossed the stream, and passed
over a gently waving surface, gradnally sloping to-
wards the sea, and walked a mile to a farm-house,
standing in the middle of the island, inhabited by
Mr. Schaw, a Swedish gentleman, to whom the
greater part of the island belongs. He lives here
in summer, but in winter resides at Landscrona.
This dwelling is the same as existed in Tycho
Brahe's time, and was the farm-house belonging to
his estate. A guide, whom we obtained from Mr.
Schaw, conducted us to the remains of Tycho’s
mansion, which are near the house,; and consist of
little more than a mound of earth which enclosed
the garden, and two pits, the sites of his mansion

and observatory.” *

* Cox's Travels in Poland, &ec., vol. v, pp. 180, 100.
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Eepler's birth in 157]1—His family—And early education—The distresses
and poverty of his family—He enters the Monastic School of Maulbronn
—And is admitted into the University of Tiibingen, where he distin-
guishes himself, and takes his degrees—He iz appointed Professor of
Astronomy and Greek in 1594—Ilis first speculations on the Orbits of
the Planets—Account of their progress and failure—Ilis ** Cosmogra-
phical Mystery " published—He marries a. widow in 1507—Religious
troubles at Gratz—He retires from thence to Hungary—Visits Tycho at
Prague in 1600—Returns to Gratz, which he again quits for Progue—
He is taken ill on the road—Is appointed Tycho's assistant in 1601—
Succeeds Tycho as Imperial Mathematician—His work on the New Star
of 1604—SBingular specimen of it.

It 13 a remarkable circumstance in the history of
science, that astronomy should have been cultivated
at the same time by three such distinguished men as
Tycho, Kepler, and Galileo. While Tycho, in the
54th year of his age, was observing the heavens at
Pragne, Kepler, only 30 years old, was applying
bis wild genius to the determination of the orbit of
Mars, and Galileo, at the age of 36, was about to
direct the telescope to the unexplored regions of
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space. The diversity of gifts which Providence
assigned to these three philosophers was no less re-
markable. Tycho was destined to lay the founda-
tion of modern astronomy, by a vast series of acen-
rate observations made with the largest and the
finest instruments. It was the proud lot of Kepler
to deduce the laws of the planetary orbits from the
observations of his predecessors; while Galileo
enjoyed the more dazzling honour of discovering by
the telescope new celestial bodies, and new systems
of worlds.

John Kepler, the youngest of this illustrious
band, was born at the imperial city of Weil, in the
duchy of Wirtemberg, on the 21st December 1571.
His parents, Henry Kepler and Catherine Gulden-
mann, were both of noble family, but had been re-
duced to indigence by their own miscondnct. Henry
Kepler had been long in the service of the Duke of
Wirtemberg, as a petty officer, and in that capacity
had wasted his fortune. Upon setting out for the
army, he left his wife in a state of pregnancy ;
and, at the end of seven months, she gave prema-
ture birth to John Kepler, who was, from this cause,
a sickly child during the first years of his life.
Being obliged to join the army in the Netherlands,
his wife followed him into the field, and left her
son, then five years old, under the charge of his
arandfather at Limberg. Some time afterwards he
was attacked with the small-pox, and having with
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difficulty recovered from this severe malady, he was
sent to school in 1577.

Having become security for one of his friends,
who absconded from his creditors, Henry Kepler
was obliged to sell his house and all his property,
and was driven to the necessity of keeping a tavern
at Elmendingen. Owing to these misfortunes,
young Kepler was taken from school about two
years afterwards, and was obliged to perform the
functions of a servant in his father’s house. In
1585, he was again placed in the school of Elmen-
dingen ; but his father and mother having been
both attacked with the small-pox, his education
was much neglected, and he himself having been
seized with a violent illness in 1585, he was pro-
hibited from all mental application.

In the year 1586, on the 26th of November, Kep-
ler was admitted into the school at the Monastery
of Maulbronn, which had been established at the
Reformation, and which was maintained at the ex-
pense of the Duke of Wirtemberg, as a preparatory
seminary for the University of Tiibingen. After re-
maining a year at the upper classes, the scholars
presented themsclves for examination at the College
for the degree of Bachelor; and having received
this, they returned to the school with the title of
Vecerans.  Here they completed the usnal course of
study ; and, being admitted as resident students at
Tiibingen, they took their degree of Master. In
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prosecuting this course of study, Kepler was sadly
interrupted, not only by periodical returns of his
former complaints, but by family quarrels of the
most serious import. These dissensions, arising
greatly from the perverseness of his mother, drove
his father to a foreign land, where he soon died :
and his mother having quarrelled with all her
relations, the affairs of the family were involved in
inextricable disorder. Notwithstanding these cala-
mities, Kepler took his degree of Bachelor on the
15th September 1588, and his degree of Master in
August 1591, on which occasion he held the second
place at the annual examination.

In his early studies, Kepler devoted himself with
intense pleasure to philosophy in general, but he
entertained no peculiar affection for astronomy.
Being well grounded in arithmetic and geometry,
he had no difficulty in making himself master of
the geometrical and astronomical theorems which
occurred in the course of his studies. While attend-
ing the lectures of Mcestlin, professor of mathema-
tics, who had distinguished bhimself by an oration
in favour of the Copernican system, Kepler not ouly
became a convert to the opinions of his master, but
defended them in the physical disputations of the
students, and even wrote an essay on the primary
motion,® in order to prove that it was produced by
the diurnal rotation of the earth.

* The daily motion of the sun, moon, planets, and stars.
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In 1594, the astronomical chair at Gratz, in
Styria, fell vacant by the death of George Stadt,
and, according to Kepler's own statement, he was
forced to accept this situation by the authority of
his professional tutors, who recommended him to
the nobles of Styria. Though he had little know-
ledge of the science, and no passion for it whatever,
vet the nature of his office forced him to attend to
astronomy ; and, in the year 1595, when he enjoyed
some leisure from his lectures, he directed the whole
energy of his mind to the three important topics of
the number, the size, and the motion of the orbits
of the planets. He first tried if the sizes of the
planets’ orbits, or the difference of their sizes, had
any regular proportion to each other. Finding no
evidence of this, he inserted a new planet between
Mars and Jupiter,* and another between Venus and
Mercury, which he supposed might be invisible
from their smallness ; but even*with these assump-
tions the distances of the planets exhibited no regu-
lar progression. Kepler next tr'.d if these distances
varied as the cosines of the quadrant, and if their
motion varied as the sun’s, the sign of 90 repre-
senting the motion at the sun, and the sign of 07

¥ Between Mars and Jupiter, modern astronomers have discovered no
fewer than Thirfy-cight small planets revolving round the Sun at nearly
the same distance. These Planets, which, from their small size, have been
called Asteroids, are Ceres, Pallas, Juno, Vesta, &c., &c., and have been
regarded as the fragments of a large planet which bas been burst by those
internal forces which reside in the interior of our own globe.
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that at the fixed stars ; but in this trial he was also
disappointed.

Having spent the whole summer in these fruit-
less speculations, and praying constantly to his
Maker for success, he was accidentally drawing a
diagram in his lecture-room, in July 1595, when he
observed the relation between the circle inscribed in
a triangle and that described round it; and the
ratio of these circles, which was that of 1 to 2,
appeared to his eye to be identical with that of
Jupiter and Saturn’s orbits. Hence he was led to
compare the orbits of the other planets to circles
inscribed in pentagons and hexagons. As this
hypothesis was as inapplicable to the heavens as
its predecessors, Kepler asked himself in despair,
“ What have plane figures to do with solid orbits ?
Solid bodies ought to be used for solid orbits.” On
the strength of this conceit, he supposed that the
distances of the planets were regulated by the size
of the five regular solids described round one an-
other. * The Earth is the circle, the measurer of
all. Round it describe a dodecahedron ; the circle
including this will be Mars. Round Mars describe
a tetrahedron; the circle including this will be
Jupiter. Describe a cube round Jupiter ; the circle
including this will be Saturn. Then inscribe in
the Earth an icosahedron ; the circle deseribed in it
will be Venus. Inscribe an octohedron in Venus;
the circle inseribed in it will be Mercury.”
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This discovery, as he considered it, Larmonized
in a very rude way with the measures of the planet-
ary orbits given by Copernicus; but Kepler was so
enamoured with if, that he ascribed the differences
to errors of observation, and declared that he would
not renounce the glory of having made it for the
whole Electorate of Saxony.

In his first attempt to discover the relation be-
tween the periodic times of the planets and their
distances from the sun, he was not more successful ;
but as this relation had a real existence, he made
some slight approach to its determination. These
extraordinary researches, which indicate the wild-
ness and irregularity of Kepler's genius, were
published in 1596, in a work entitled, * Prodromus
of Cosmographical Dissertations; containing the
cosmographical mystery respecting the admirable
proportion of the celestial orbits, and the genuine
and real causes of the number, magnitude, and
periods of the planets, demonstrated by the five
regular geometrical solids.”

Notwithstanding the speculative character of this
volume, it obtained for its author a high name
among astronomers. Galileo and Tycho, whose
opinions of it he requested, spoke of it with some
commendation. The former praised the ingenuity
and good faith which it displayed; and Tycho,
though he requested him to try to adapt something
of the same nature to the Tychonic system, saw the
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speculative character of his mind, and advised him
“to lay a solid foundation for his views by actual
observation, and then, by ascending from these, to
strive to reach the causes of things.”

In 1592, before Kepler had quitted Tiibingen,
he was on the eve of entering into the married state.
Though the foolish scheme was fortunately broken
off, yet he resumed it again in 1596, when he paid
his addresses to Barbara Millar of Muleckh, who
was a widow for the second ftime, though only
twenty-three years of age. Her parents, lmwe?er,
would not consent to the match till Kepler proved
his nobility; and, owing to the delay which arose
from this circumstance, the marriage did not take
place till 1597. The income which Kepler derived
from his professorship was very small, and as his
wife’s fortune turned out much less than he had -
been led to expect, he not only was annoyed with
pecuniary difficulties, but ‘was involved in disputes
with his wife's relations. These evils were greatly
increased by the religious troubles which took place
in Styria. The Catholics at Gratz rose against the
Protestants, and threatened to expel them from the
city. Kepler, who openly professed the Protestant
religion, saw the risks to which he was exposed, and
retired with his wife into Hungary. Here he con-
tinued nearly a year, during which he composed
and transmitted to his friend Zehentmaier, at
Tiibingen, several small treatises, * On the Mag-
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net,”” “ On the cause of the Obliquity of the Eclip-
tie,” and * On the Divine Wisdom, as shown in the
Creation,””—all of which seem to have been lost.
In 1599, Kepler was recalled to Gratz by the States
of Styria, and resumed his professorship ; but the
city was still divided into two factions, and Kepler,
who was a lover of peace, found his situation very
uncomfortable. Having learned from Tycho that
he had been able to determine more accurately than
had been done the eccentricities of the orbits of the
planets, Kepler was anxious to avail himself of these
observations, and set out on a visit to Tycho at
Prague, where he arrived in January 1600. Tycho
received him with great kindness, notwithstanding
the part which he had taken against him along
with Raimar, and he spent three or four months
with him at Benach. It was then arranged that
Kepler should be appointed Tycho’s assistant in the
observatory, with a salary of 100 florins, provided
the States of Styria should, on the Emperor’s appli-
cation, allow him to be absent for two years and
retain his salary. Kepler had returned to Gratz
before this arrangement was completed, and new
troubles having broken out in that city, he resigned
his professorship, Dreading lest this step would
frustrate his scheme of joining Tycho, he resolved
to ask the patronage of the Duke of Wirtemberg for
the professorship of medicine at Tiibingen: and
with this view he corresponded with Mestlin and



176 JOHN KEPLER. CHAP. 1.

his other friends in that University, When Tycho
heard of this plan, he pressed him to abandon it,
and promised his best exertions to procure a perma-
nent situation for him from the Emperor.
Encouraged by these promises, Kepler and his
wife set off for Prague, but he was unfortunately
attacked on the road with a quartan ague, which
lasted seven months; and having exhausted the
little money which he had along with him, he was
obliged to apply to Tycho for a supply. After his
arrival at Prague he was supported entirely by the
bounty of his friend, and he endeavoured to make
some return for this kindness by attacking in a con-
troversial pamphlet two of the scientific opponents
of Tycho. Kepler's total dependence on the gene-
rosity of his friend had made him suspicions of his
sincerity. He imagined that Tycho had not freely
communicated to him all his observations, and that
he had not been sufficiently liberal in supplying his
wife with money in his absence. While absent a
second time from Prague, and influenced by these
feelings, he addressed a violent letter to Tycho,
filled with reproaches. On the plea of being occu-
pied with his'danghter’s marriage, Tycho requested
Ericksen, one of his assistants, to reply to Kepler's
letter ; and he did this with so much effect, that
Kepler saw his mistake, and in the noblest and most
generous manner supplicated the forgiveness of his
friend. Tycho exhibited the same good feeling;
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and the kindness of Hoffman, President of the
States of Styria, completed the reconciliation of the
two astronomers.

On his return to Prague in 1601, he was pre-
sented by Tycho to the Emperor, who conferred
upon him the title of Imperial Mathematician, on
the condition that he would assist Tycho in his cal-
culations. This connexion was peculiarly valuable
to Kepler, us the observations of his colleague were
the only ones made in the world which could
enable him to carry on his theoretical inqgniries.
These two astronomers now undertook to compute,
from Tycho's observations, a new set of astronomi-
cal tables, to be called the Rudolphine Tables, in
honour of the Emperor. This scheme flattered the
vanity of their master, and he pledged himself to
pay all the expenses of the work. Longomontanus,
Tycho's principal assistant, took upon himself the
labour of arranging and discussing the observations
on the stars, while Kepler devoted himself to the
more congenial task of examining those on the
planet Mars, with which Tycho was at that time
particularly ocenpied. The appointment of Longo-
montanus to a professorship in Denmark, and the .
death of Tycho in October 1601, put a stop to these
important schemes.

Kepler snceeeded Tycho as prineipal mathemati-
cian to the Emperor, and was provided with a hand-
some salary, which was partly charged on the

hil
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Imperial treasury, and partly on the States of
Silesia, and the first instalment of it was to be paid
in March 1602. The generosity of the Emperor
did not fail to excite the jealousy of ignorant indi-
viduals, who were not aware of the value of science
to the state; but the increasing fame of Kepler,
and the valuable works which he published, soon
silenced their opposition.

In Reptember 1604, astronomers were surprised
with the appearance of a new star in the foot of
Serpentarius. It was not seen before the 29th of
September, and Mcastlin informs us that, on account
of clouds, he did not obtain a good view of it till the
6th of October. Like that of 1572,% it at first sur-
passed Jupiter in brightness, and rvalled even
Venus, but it afterwards became as small as Regu-
lus, and as dull as Saturn, and disappeared at the
end of a few months. It constantly changed its
colour, and was at first tawny, then yellow, then
purple and red, and often white at great altitudes.
It had no parallax, and therefore was a fixed star.
Kepler wrote a short account of this remarkable
body, and maintained its superority to that of 1572,
on the ground that the one star came in an ordinary
year, while the otber appeared in the year of the
flery trigon, or that in which Saturn, Jupiter, and
Mars, are in the three fiery signs, Aries, Leo, and
Sagittarius,—an event which occurs only every

* See the Life of Tycho, p. 110,
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800 years. After discussing a great variety of
topics, but little ,connected with his subject, and in
a style of absurd jocularity, he attacks the opinions
of the Epicureans, that the star was a fortuitous
concourse of atoms, in the following remarkable
paragraph, which is a good specimen of the work :—
“ When T was a youth with plenty of idle time on my
hands, I was much taken with the vanity, of which
some grown men are not ashamed, of making ana-
grams, by transposing the letters of my name, writ-
ten in Latin. Out of Joannes Keplerus came Serpens
in Akuleo (a serpent in his sting); but not being
satisfied with the meaning of these words, and being
unable to make another, I trusted the thing to
chance, and taking out of a pack of playing cards as
many as there were letters in the name, 1 wrote one
upon each, and then began to shuffle them, and at
each shuffle to read them in the order they came, to
see if any meaning came of it. Now, may all the
Epicurean gods and goddesses confound this same
chance, which, althongh I have spent a good deal
of time over it, never showed me anything like sense
even from a distance. So I gave up my cards to
the Epicurean eternity, to be carried away into
infinity ; and, it is said, they are still flying abont
there in the utmost confusion among the atoms, and
have never yet come to any meaning. I will tell
those disputants, my opponents, not my own opinion,
but my wife’s. Yesterday, when weary with writing,
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and my mind quiet dusty with considering these
atoms, I was called to supper, angd a salad I had
asked for was set before me. ‘It seems, then,’ said
1, aloud, ‘that if pewter dishes, leaves of lettuce,
grains of salt, drops of water, vinegar, and oil, and
slices of egg, had been flying about in the air from
all eternity, it might at last happen by chance that
there would come a salad.” *Yes,’ says my wife,

‘but not so nice and well-dressed as this of mine

i

1S.
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CHAPTER 11.

Kepler's pecuniary embarrassments—His inquiries respecting the law of
Refraction—His S8upplement to Vitellio—His Researches on Vision—
His Treatise on Dioptrice—He invents the Astronomical Telescope—
His Commentaries on Mars—He discovers that the orbiv of Mars is an
Ellipse, with the sun in one focus—And extends this discovery to all the
other planets—He establishes the two first laws of Physical Astronomy
—His family distresses—Death of his wife—He is appointed Professor
of Mathematics at Linz—His method of choosing a second wife—Her
character, as given by himself—Origin of his Treatise on Gauging—He
goes to Ratisbon to give his opinion to the Dist on the change of style
— e refuses the Mathematical Chair at Bologna.

AvtiioveH Kepler now filled one of the most
honourable situations to which a philosopher counld
aspire, and possessed a large salary fitted to supply
his most reasonable wants, yet, as the Imperial
treasury was drained by the demands of an expen-
sive war, his salary was always in arrear. Owing
to this canse he was constantly involved in pecuni-
ary diffieulties, and, as he himself described his situ-
ation, he was perpetnally begging his bread from
the Emperor at Prague. His increasing family
rendered the want of money still more distressing,
and he was driven to the painful alternative of
drawing an income from casting nativities. From
the same cause he was obliged to abandon his plan
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of publishing the Rudolphine Tables, and to devote
himself to works of a less expensive kind, and
which were more likely to yield some pecuniary
advantages.

In spite of these embarrassments, and the occu-
pation of his time in the practice of astrology,
Kepler found leisure for his favourite pursuits. No
adverse circumstances were capable of extinguishing
his scientific ardour, and whenever he directed his
vigorous mind to the investigation of phenomena, he
never failed to obtain interesting and original results.
Since the death of Tycho, his attention had been
much occupied with the subject of refraction and
vision ; and, in 1606, he published the result of his
researches in a work, entitled * A Supplement to
Vitellio, in which the optical part of astronomy is
treated, but chiefly on the artificial observations and
estimation of diameters, and of the eclipses of the
Sun and Moon.”” Astronomers had long been per-
plexed with the refraction of the atmosphere, and so
little was known of the general subject, as well as
of this branch of it, that Tycho believed it to cease
at 45° of altitude. Even at the beginning of the
second century, Claudius Ptolemy of Alexandria
had unravelled its principal mysteries, and had given
in his Optics a theory of astronomical refractions
more complete than that of any astronomer before
the time of Cassini;* but the MSS. had unfortunately

#* Cnssini was born in 1625, and died in 1712,
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been mislaid, and Alhazen and Vitellio and Kepler
were obliged to take up the subject from its com-
mencement. Ptolemy had not only determined that
the refraction of the atmosphere gradunally increased
from the zenith to the horizon, but he had measured
with singular aceuracy the angles of refraction for
water and glass, from a perpendicnlar to a horizontal
incidence.

Kepler treated this branch of science in his own
peculiar way, * hunting down,” as he expressed it,
every hypothesis which his fertile imagination had
successively presented to him. In his various at-
tempts to discover the law of refraction, or a mea-
sure of it, as varying with the density of the body
and the angle of incidence of the light, he was nearer
the goal in his first speculation, than in any of the
rest ; and he seems to have failed in consequence
of his not separating the question as it related to
density, from the question as it related to incidence.
“ L did not leave untried,” says he, ‘ whether, by
assuming a horizontal refraction according to the
density of the medium, the rest would correspond to
the sines of the distances from a vertical direction,
but caleulation proved that it was not so: and,
indeed, there was no oceasion to have tried it, for '
thus the refraction would inerease according to the
same law in all medivms, which is contradicted by
experiment.’’

Althongh Cﬂtrlplr:tt:l}' foiled in hLis search after the
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law of refraction, which was subsequently discovered
by Willebrord Snell, and some time afterwards by
James Gregory, he was singularly successful in his
mquirles respecting vision. Regarding the eye as
analogous 1n 1ts structure to the camera obscura of
Baptista Porta, he discovered that the images of ex-
ternal objects were painted in an inverted position
on the retina, by the union of the pencils of rays
which issued from every point of the object. He
ascribed erect vision to an operation of the mind, by
which it traces the rays back to the pupil, where
they cross one another, and thus refers the lower
parts of the image to the higher parts of the object.
He also explained the cause of long-sighted and
short-sighted vision, and showed how convex and
concave lenses enabled those who possessed these
peculiarities of sight to see distinctly, by accurately
converging the pencils of rays to a focus on the
retina. Kepler likewise observed the power of ac-
commodating the eye to different distances, and he
ascribed it to the contraction of the ciliary processes,
which drew the sides of the eyeball towards the
crystalline lens, and thus elongated the eye so as to
produce an adjustment of 1t for near objects. Kepler
wisely declined to inquire into the way in which the
mind perceives the images painted on the retina, and
he blames Vitellio for attempting to determine a
question which he considered as not belonging to
optics. The work of Kepler, now under considera-



A.D. 1609. JOIIN KEPLER. 185

tion, contains the method of calenlating eclipses
which is now in use at the present day.

The only other optical treatise written by Kepler,
was his Dioptrics, with an appendix on the use of
optics in philosophy. This admirable work, which
laid the foundation of the science, was published at
Augsburg in 1611, and reprinted at London in 1653.
Although Maurolycus had made some slight progress
in studying the passage of light through different
media, yet it is to Kepler that we owe the methods
of tracing the progress of rays through transparent
bodies with convex and concave surfaces, and of de-
termining the foci of lenses, and the relative position
of the images which they form, and the objects from
which the rays proceed. He was thus led to explain
the rationale of the telescope, and to invent the
astronomical telescope, which consists of two convex
lenses, by which objects are seen inverted. Kepler
also discovered the important fact, that spherical
surfaces are not capable of converging rays to a single
focus, and he conjectured, what Descartes afterwards
proved, that this property might be possessed by
lenses having the fizure of some of the sections of
the cone. The total reflection of light at the second
surface of bodies was likewise studied by Kepler, and
he determined that this reflection commenced when
the angle of incidence was equal to the angle of re-
fraction, which corresponded to an incidence of 90°,

Two years before the publication of his Dioptrics,
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viz., in 1609, Kepler had given to the world his
great work, entitled, * The New Astronomy, or
Commentaries on the Motions of Mars.” The dis-
coveries which this volume records form the basis of
physical astronomy. The inquiries by which he
was led to them began in that memorable year
1601, when he became the colleague or assistant of
Tycho. The powers of original genius were then
for the first time associated with inventive skill and
patient observation; and though the astronomical
data provided by Tycho were sure of finding their
application in some future age, yet without them,
Kepler's speculations would have been vain, and the
laws which they enabled him to determine, would
have adorned the history of another century. Having
failed in trying to represent the motion of Mars by
a uniform motion in a circular orbit, and by the
cycles and epicycles with which Copernicus had
endeavoured to explain the planetary inequalities,
Kepler was led, after many fruitless speculations,®
to suppose the orbit of the planet to be oval; and,
from his knowledge of the conic sections, he after-
wards determined it to Dbe an ellipse, with the sun
placed in one of its foci. IHe then ascertained the
dimensions of the orbit; and, by a comparison of
the times employed by the planet to complete a

* An intercsting account of the steps by which Kepler proceeded will
be found in Mr. Drinkwater DBethune's admirable Life of Kepler, in the
Library of Useful Knowledge.
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whole revolution or any part of one, he discovered
that the time in which Mars describes any arches
of his elliptic orbit, were always to one another as
the areas contained by lines drawn from the focus,
or the centre of the sun, to the extremities of the
respective arches ; or, in other words, that the radius
vector, or the line joining the Sun and Mars de-
scribed equal areas in equal times. DBy examining
the inequalities of the other planets he found that
they all moved in elliptic orbits, and that the radius
vector of each described areas proportional to the
times. These two great results are known by the
name of the first and second laws of Kepler. The
third law, or that which relates to the connexion
between the periodic times and the distances of the
planets, was not discovered till a later period of his
life.

When Kepler presented to Rudolph the volume
which contained these fine discoveries, he reminded
him jocularly of his requiring the sinews of war to
make similar attacks upon the other planets. The
Emperor, however, had more formidable enemies than
Jupiter and Saturn, and from the treasury, which
war had exhausted, he found it diffienlt to supply
the wants of science. While Kepler was thus in-
volved in the miseries of poverty, misfortunes of
every kind filled up the cup of his adversity. His
wife, who had long been the victim of low spirits,
was seized, towards the end of 1610, with fever,
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epilepsy, and phrenitis; and, before she had com-
pletely recovered, all his three children were simul-
taneously attacked with the small-pox. His favourite
son fell a victim to this malady, and at the same
time Prague was partially occupied by the troops of
Leopold. The part of the city where Kepler re-
sided was harassed by the Bohemian levies, and, to
crown this list of evils, the Austrian troops intro-
duced the plague into the city.

Some time afterwards Kepler set out for Austria
with the view of obtaining the professorship of mathe-
matics at Linz, which was now vacant; but, npon
his return in June, he found his wife in a dedline,
brought on by grief for the loss of her son, and she
was some time afterwards seéized with an infectious
fever, of which she died.

The Emperor Rudolph was unwilling to allow
Kepler to quit Prague. He encouraged him with
hopes that the arrears of his salary would be paid
from Saxony; but these hopes were fallucious, and
it was not till the death of Rudolph, in 1612, that
Kepler was freed from these distressing embarrass-
ments.

On the accession of Mathias, Ruodolph’s brother,
Kepler was re-appointed Imperial Mathematician,
and was allowed to accept the professorship at Linz.
His family now consisted of two children—a dangh-
ter, Susannah, born in 1602, and a son, Louis, born
in 1607. IIis own time was so completely occupied
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by his new professorial duties, as well as by his
private studies, that he found it necessary to seek
another parent for his children. For this purpose,
he gave a commission to his friends to look out for
him a suitable wife; and, in a long and jocular let-
ter to Baron Strahlendorf, he has given an amusing
account of the different negotiations which preceded
his marriage. The substance of this letter is so well
given by Mr. Drinkwater Bethune, that we shall
follow his account of it.

“The first of the eleven ladies among whom his
inclinations wavered, was a widow, an intimate
friend of his first wife, and who, on many aceounts,
appeared a most eligible match. ‘At first,’ says
Kepler, *she seemed favourably inclined to the pro-
posal ; it is certain that she took time to consider it,
but at last she very quietly excused herself” It
must have been from a recollection of this lady’s
good gualities, that Kepler was induced to make his
offer; for we learn rather unexpectedly, after being
informed of her decision, that when he soon after-
wards paid his respects to her, it was the first time
that he had seen her during the last six years; and
he found, to his great relief, that *there was no
single pleasing part about her. The truth seems
to be, that he was nettled by her answer, and he is
at greater pains than appears necessary, considering
this last discovery, to determine why she would not
accept his proffered hand. Among other reasons,
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he suggested her c:hﬂdreﬁ', among whom were two
marriageable daughters; and it is diverting after-
wards to find them also in the catalogue, which
Kepler appeared to be making, of all his female
acquaintance. . . . Of the other ladies, one was
too old, another in bad health, another too proud
of her birth and quarterings, a fourth had learned
nothing but showy accomplishments, ‘not at all
suitable to the sort of life she would have to lead
with me;’ another grew impatient, and married a
more decided admirer, whilst he was hesitating.
* The mischief,’ says he, *in all these attachments
was, that whilst I was delaying, comparing and
balancing conflicting reasons, every day saw me in-
flamed with a new passion.” By the time he reached
the 8th, he found his match in this respecl. ¢ For-
tune at length has avenged herself on my doubtful
inclinations. At first she was quite complying, and
her friends also; presently, whether she did or did
not consent, not only I, but she hersgal.f', did not know.
After the lapse of a few days came a renewed pro-
mise, which, however, had to be confirmed a third
time ; and four days after that, she again repeated
her confirmation, and begged to be excused from it.
Upon this I gave her up, and this time all my coun-
sellors were of one opinion.” This was the longest
courtship in the list, having lasted three whole
months, and, quite disheartened by its bad success,
Kepler’s next attempt was of a more timid com-



A.D. 1612, JOHN KEPLER. 191

plexion. His advances to No. 9 were made by
confiding to her the whole story of his recent dis-
appointment, prudently determining to be guided in
his behaviour, by observing whether the treatment
he had experienced met with a proper degree of
sympathy. Apparently the experiment did not sue-
ceed ; and, almost redunced to despair, Kepler betook
himself to the advice of a friend, who had for some
time past complained that she was not consulted in
this difficult negotiation. When she produced No.
10, and the first visit was paid, the report upon her
was as follows :—* She has, undoubtedly, a good
fortune, is of good family, and of economical habits;
but her physiognomy is most horribly ugly: she
would be stared at in the streets, not to mention the
striking disproportion in our figures. I am lank,
lean, and spare; she short and thick: in a family
notorious for fulness, she is considered superfluously
fat.” The only objection to No. 11 seems to have
been her excessive youth ; and when this treaty was
broken off on that account, Kepler turned his back
upon all his advisers, and chose for himself one who
had figured as No. 5 in the list, to whom he professes
to have felt attached thronghout, but from whom
the representations of his friends had hitherto de-
tained him, probably on account of her humble
station.

**The following is Kepler's summary of her cha-
racter :—* Her name is Susannah, the daughter of
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John Reuthinger and Barbara, citizens of the town
of Eferdingen. The father was by trade a cabinet-
maker, but both her parents are dead. She has re-
ceived an educntianﬁweﬂ worth the largest dowry, by
favour of the Lady of Stahrenberg, the strictness
of whose household is famous throughout the pro-
vince. Her person and manners are suitable to
mine—no pride, no extravagance. She can bear
to work ; she has a tolerable knowledge how to
manage a family ; middle-aged, and of a disposition
and capability to acquire what she still wants. Her
I shall marry, by favour of the noble Baron of
Stahrenberg, at’ 12 o'clock on the 30th of next
October, with all Eferdingen assembled to meet us,
and we shall eat the marriage: dinner at Maurice’s
at the Golden Lion."”*

Kepler’s marriage scems to have taken place at
the time here mentioned; for, in his book on
Gauging, published at Linz in 1615, he informs ns
that he took home hLis new wife in November, on
which occasion he found it necessary to stock his
cellar with a few casks of wine. When the wine-
merchant came to measure the casks, Kepler ob-
jected to his method, as he made no allowance for
the different sizes of the bulging parts of the cask.
From this accident, Kepler was led to study the
subject of gauging, and to write the book which we

* Life of Kepler, chap. vi.
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have mentioned, and which contains the earliest
specimens of the modern analysis.

About this period, Kepler was summoned to the
Diet at Ratisbon, to give bis opinion on the reforma-
tion of the Kalendar, and he published a short essay
on the subject; but though the Government did
not seruple to avail themselves of his services, yet
his pension was allowed to fall in arrear, and, in
order to support his family, he was obliged to pub-
lish an Almanae, suited to the taste of the age.
‘““In order,” says he, *to defray the expense of the
Ephemeris for two years,® I have been obliged to
compose a wile prophesying Almanac, whick s
scarcely more respectable than begging, unless from
its saving the Emperor’s credit, who abandons me
entirely, and would suffer me to perish with
hunger.”

Although Kepler's residence at Linz was rendered
nncomfortable by the Roman Catholics, who had
excommunicated him on account of his refusing to
subscribe to some opinions respecting the ubiguity of
our Saviour, or, as others maintain, on account of
some opinions which he had expressed respecting
transubstantiation, in a letter to Peter Hoffman, he
says, * that the Priest and School-inspector com-
bined to brand me with the publie stigma of heresy,

*® These Ephemerides, from 1017 to 1620, were published at Linz in
1616. The one for 1020 was dedicated to Baron Napier of Merchiston,
whose invention of Lognrithms Kepler considered ** a fnmous contrivance, ™
notwithstanding its unfavourable reception by some of his countrymen.

N
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because in every question I take that side which seems
io me to be consonant with the Word of God.” Yet
he refused, in 1617, to accept of an invitation to fill
the mathematical chair at Bologna. The prospect
of his fortune being bettered by such a change conld
not reconcile him to live in a country where his
freedom of speech and manners might expose him
to suspicion ; and he accordingly declined, in the
most respectful manner, the offer which was made
him,
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CHAPTER III

Kepler's continued Embarrassments—Death of Mathias—Liberality of
Ferdinnnd—EKepler's ** Harmonies of the World"—The Epitome of the
Copernican Astronomy—It is prohibited by the Congregation of the
Index at Rome—8ir Henry Wotton, the DBritish Ambassador, invites
Kepler to England—TIle declines the invitation—Neglect of genius by the
English Government—Trial of Kepler's mother—Her final acquittal—
And death at the age of seventy-eight—The States of Styria buwrn publicly
Kepler's Kalendar—IHe receives his arrears of salary from Ferdinand—
The Rudolphine Tables published in 1628—He receives a gold chain
from the Grand Duke of Tuscany—He is patronized by the Duke of
Friedland—He removes to Sagan, in Silesia—Is appointed Professor of
Mathematics at Rostoch—Goes to Ratisbon to receive his arrears—
His death, funera!, and epitaph—Monument erected to his memory in
1803—His family—His Posthumous Volume, entitled, ** The Dream, or
Lunar Astronomy.”

KerLER was kept in a state of constant anxiety
from the delay in the Government to pay up the
arrears of his pension, while their repeated promises
prevented him from accepting of other employments.
He had hoped that the affair of the Bolognese chair
would rouse the Imperial treasury to a sense of its
duty, and enable him to publish the Rudolphine
Tables—that great work which he owed to the
memory both of Tycho and of Rudolph. But though
he was disappointed in this expectation, an event
now occurted which at least held ont the prospect
of a favourable change in lhis circumstances. The
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Emperor Mathias died in 1619, and was succeeded
by Ferdinand 111., who not only continued him in
the situation of his principal mathematician, with
his former pension, but promised to pay up the
arears of it, and to furnish the means for publish-
ing the Rudolphine Tables.

The year 1619, so favourable to Kepler’s prospects
in life, was distingnished also by the publication, at
Linz, of one of his most remarkable productions, en-
titled, * The Harmonies of the World.” It is dedi-
cated to James 1. of England, and will be for ever
memorable in the history of science, as containing
the celebrated law, that the squares of the periodic
times of the planets are to one another as the cubes
of their distances. This singular volume, which is
marked with all the peculiarities which distingnish
his “ Cosmographical Mystery,” is divided into five
books. The two first books are principally geome-
trical, and relate to regular polygons inscribed in a
circle ; the third book is a ftreatise on Musie, in
which musical proportions are derived from figures;
the fourth book is astrological, and treats of the
harmony of rays emanating to the earth from the
heavenly bodies, and on their influence over the
sublunary or human soul ; the fifth book is astro-
nomical and metaphysical, and treats of the ex-
quisite harmonies of the celestial motions, and of
the celebrated third law of the universe, which we

have already referred to.
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This law, as he himself informs us, first entered
his mind on the 8th March 1618; but, having
made an erroncous calculation, he was obliged to
reject it. He resumed the subject on the 15th May ;
and having discovered his former error, he recog-
nised with transport the absolute truth of a principle
which for seventeen years had been the object of
his incessant labours. The delight which this
grand discovery gave him had no bounds. *No-
thing holds me,” says he; “I will indulge in my
sacred fury; I will triumph over mankind by the
honest confession, that I have stolen the golden
vases of the Egyptians, to build up a tabernacle for
my God, far away from the confines of Egypt. If
you forgive me, I rejoice ; if you are angry, I can
bear it. The die is cast; the book is written, to
be read either now or by posterity—I care not
which. It may well wait a century for a reader,
as God has waited six thousand years for an ob-
server.”’

About the same time, il 1618, Kepler published,
at Linz, the three first books of his ¢ Epitome of the
Copernican Astronomy,” of which the fourth ap-
eared at the same place in 1622, and the fifth,
itzth, and seventh at Frankfort in the same year.
This interesting work is a kind of summary of all
his astronomical views, drawn up in the form of a
dialogue for the perusal of general readers. Im-
mediately after its publication, it was placed by the



198 JOHN KEPLER. CHAP. T11.

Congregation of the Index at Rome in the list of
prohibited books; and the moment Kepler learned
this from his correspondent Remus, he was thrown
into great alarm, and requested from him some in-
formation respecting the terms and consequences of
the censure which was thus pronounced upon his
work. He was afraid that it might compromise his
personal safety if he went to Italy ;—that he might
be compelled to retract his opinions;—that the
censure might extend to Austria ;—that the sale of
his work would be ruined; and that he must either
abandon his country or his opinions.

The reply of his friend Remus calmed his agitated
mind. He assured him that the book was only
prohibited as contrary to the decree of the Holy
Office two years before ; and he concluded his letter
with a piece of seasonable exhortation, * There is
therefore no ground for.your alarm either in Italy
or in Austria; only keep yourself within bounds,
and put a guard upon our own passions,”

In the year 1620, Sir Henry Wotton, the English
Ambassador at Venice, paid a visit to Kepler on his
way throngh Geermany. It does not appear whether
or not this visit was paid at the desire of James 1.,
to whom Kepler had dedicaled one of his works;
but from the nature of the communication which was
made to him by the ambassador, there arve strong
reasons to think that this was the case. Sir Henry
Wotton urged Kepler to take up his residence in
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Fngland, where he could assure him of a welcome
and an honourable reception ; but, notwithstanding
the pecuniary difficulties in which he was involved,
he did not accept of the invitation. In referring to
this offer ini one of his letters, written a year after it
was made, he thus balances the difficulties of the
question—** The fires of civil war,” says he, * are
raging in Germany. Shall I then cross the sea,
whither Wotton invites me ? I, a German, a lover
of firm land, who dread the confinement of an island,
who foresee its.dangers, and must drag along with
me my little wife and flock of children ?”’ As Kepler
seems to have entertained no doubt of his being well
provided forin England, it is the more probable that
the British Sovereign had made him a distinet offer
through his ambassador. A weleome and an hononr-
able reception, in the ordinary sense of these terms,
could not have supplied the wants of a starving
astronomer, who was called upon to renounce a large
though an ill-paid salary in his native land; and
Kepler had experienced too deeply the faithlessness
of royal pledges, to trust his fortune to so vague an
assnrance as that which is implied in the language
of the English ambassador. During the two cen-
turies which have elapsed since this invitation was
given to Kepler, there has been no reign during
which the most illustrions foreigner could hope for
pecuniary support, either from the Sovercign or the
Government of England. What English science
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has never been able to command for her indigenous
talent, was not likely to be proffered to foreign
merit. The generous hearts of individual English-
men, indeed, are always open to the claims of
intellectual pre-eminence, and ever ready to wel-
come the stranger whom it adorns; but through
the frozen life-blood of a British minister such
sympathies have seldom vibrated ; and, amid the
struggles of faction and the anxieties of personal
and family ambition, he has turned a deaf ear to
the demands of genius, whether she appeared in
the humble posture of a suppliant, or in the prouder
atfitude of a national benefactor.

If the Imperial Mathemarcician, therefore, had no
other assurance of a comfortable home in England
than that of Sir Henry Wotton, he acted a wise
part in distrusting it; and we rejoice that the
sacred name of Kepler was thus withheld from the
long list of distinguished characters whom England
has starved and dishonoured.®

In the year 1620, Kepler was exposed to a severe
calamity, which continued to harass him for some
time. His mother, Catherine Kepler, to whose
peculiarities of temper we have already referred,
was arrested on the 5th April, upon a charge of a
very serious nature. One of her acquaintances

* Although these paragraphs were written before Lord Melbourne and
Sir Robert Peel had recognised, to a small extent, the claims of Literature
and Science to the liberality of the State, the sentiments which they ex-
press are still substantially true.
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having some years before suffered a miscarriage,
was subsequently attacked with violent headaches,
and Catherine was charged with having admini-
stered poison to her friend. This accusation was
indignantly repelled, and a young doctor of the law,
whom she consulted, advised her to raise an action
against her calumniator. From professional or
probably pecuniary reasons, this zealous practitioner
contrived to delay the law-suit for five years. The
judge who tried it happened to be displaced, and
was succeeded by another, who had a personal
quarrel with the prosecutor. The defender, who
was aware of this favourable change in her case,
became the accuser, and, in July 1620, Catherine
Kepler svas sent to prison, and condemned to the
torture. The moment this event reached the ears
of her son, lie quitted Linz, and arrived in time to
save her from punishment. He found that the evi-
dence upon which she was condemned had no other
foundation than her own intemperate conduct; and
though his interference was successful, yet she was
not finally released from prison till the 4th Novem-
ber 1621. Convinced of her innocence, this bold
woman, now in the 79th year of her age, raised a
new action for damages against her opponent ; but
her death, in April 1622, put an end to her own
miseries, as well as to the anxiety of her son.
Among the virtues of this singular woman, we must
number that of generosity. Meestlin, the old pre-
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ceptor of Kepler, had generously declined any com-
pensation for his instructions. IKepler never forgot
this act of kindness, and, in the midst of his poverty,
he found means to send to Mastlin a handsome
silver cup in token of his gratitnde. In acknow-
ledging this gift, Mcestlin remarks, * Your mother
had taken it into her head that you owed me 200
florins, and had brought fifteen florins and a chan-
delier towards reducing the debt, which I advised
ber to send to you. I asked her to stay to dinner,
which she refused. . However, we hanselled your cup,
as you know she is of a thirsty temperament.”*

In the same year in which his mother was ar-
rested, the States of Styria ordered all the copies of
the *Kalendar” for 1624 to be publicly burned.
There does not seem to be any reason for supposing
that this insult proceeded from his old enemies the
Catholics. They would, no doubt, take an active
share in carrying it into effect ; but it would appear
that his former patrons were affronted at Kepler's
giving the precedence in his title-page to the States
of Upper Ens, where he then resided, before the
States of Styria.

In 1622, the Emperor Ferdinand, notwithstand-
ing his own pecuniary difficulties, ordered the whole
of Kepler's arrears to be paid, even those which
had been due by Rudolph and Mathias; and so
great was his anxiety to have the Rudolphine

* Life of Kepler, chap. viil.
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Tables published, that he supplied the means for
their immediate completion. New difficulties, how-
ever, sprang up to retard still longer the publica-
tion of this important work. The wars of the
Reformation, which were then agitating the whole
of Germany, interfered with every peaceful pursuit.
The library of Kepler was sealed up by order of the
Jesuits, and it was only his position as Imperial
Mathematician that saved him from personal incon-
venience. A popular insurrection followed in the
train of these disasters. The peasantry blockaded
Linz, the place of Kepler's residence, and 1t was not
till the year 1627, as the title-page bears, or 1628,
as Kepler elsewhere states, that these celebrated
Tables were given to the world.

The Rudolphine Tables were published at Ulm in
one volume folio. They were calculated by Kepler
from the observations of Tycho, and are founded on
his own great discovery of the ellipticity of the
planetary orbits. The first and third parts of the
work contain logarithmic and other auxiliary Tables,
for the purpose of facilitating astronomical caleula-
tions. The second part contains Tables of the sun,
moon, and planets; and the fourth a catalogue of
1000 stars, as determined by Tycho. A nautical
map is prefixed to some copies of the Tables, and
the description of it contains the first notice of the
method of determining the longitude by means of
occultations.
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A short time after the publication of these Tables,
the Grand Duke of Tuscany, instigated no doubt by
(alileo, sent Kepler a gold chain in testimony of his
approbation of the great service which he had ren-
dered to astronomy. ' '

About this time, Albert Wallenstein, Duke of
Friedland, a great patron of astrology, and one of
the most distinguished men of the age, made the
most munificent offers to Kepler, and invited him to
take up his residence at Sagan in Silesia. The
religious dissensions which agitated Linz, the love
of tranquillity which Kepler had so little enjoyed,
and the publication of his great work, induced him
to accept of this offer. He accordingly removed his
family from Linz to Ratisbon in 1629, and he him-
self set out for Prague, with the double object of
presenting the Rudolphine Tables to the Emperor,
and of soliciting his permission to go into the service
of the Duke of Friedland. The Emperor did not
hesitate to grant his request, and would have gladly
transferred Kepler's arrears as well as himself to the
charge of a foreign prince. Kepler accordingly set
out with his wife and family for Sagan, where he
arrived in 1629, The Duke Albert treated him
with liberality and distinetion. He supplied him
with an assistant for his calculations, and also with
a printing press; and, by his influence with the
Duke of Mecklenburg, he obtained for him a pro-
fessorship in the University of Rostoch.
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In this remote situation, Kepler found it extremely
difficult to obtain payment of the Imperial pension
which he still retained. The arrears had acecumu-
lated to 8000 crowns, and he resolved to go to the
Imperial Assembly at Ratisbon to make a final effort
to obtain them. His attempts, however, were fruit-
less. The vexation which this occasioned, and the
great faticue which he had undergone, threw him
into a violent fever, which is said to have been one
of cold, and to have been accompanied with an im-
posthume in his brain, occasioned by too much study.
This disease baffled the skill of his physicians, and
carried him off on the 5th November, O.5. 1630, in
the sixtieth year of his age.

The remains of this great man were interred in St.
Peter’'s Churchyard at Ratisbon, and the following
inscription, embodying an epitaph which he had
written for himself, was engraven on his tombstone:

I¥ HOC QUIESCIT VIR XOBILISSIMUS, DOCTISSIMUS ET CELE-
RERRIMUS Doy, Joumasyes Kerrervs, Trivm ImpeErRATORUM
Ruporrmt n., Matnie, e FERDINANDI 1L, PER ANNOS XXX,
ANXTEA VERO PROCERUM OTYRLE AB ANN0 1594 usque 1600
POSTEA QUOQUE ASTRIACORUM ORDINUM AB ANNO 1612 vsQue
AD AXNUM 10628 hl,xrrlf;MATlrruﬂ, ToTt oRBl CHRISTIANO, PER
MONUMENTA PUBLICA COGNITUS, AB OMNIBUS DOCTIS, INTER
PRINCIPES ASTRONOMLE NUMERATUS, QUI FROPRIA MANU ASSIG-
NATUM POST HE RELIQUIT TALE LPITArHius

Mensus eram cwlos, nunc terrse metior umbras :
Mens coelestis erat, corporis umbra jacet.

Ix Canrisro rie oBiT ANNO SALUTIS 1630, pie 5 NovEMBRIS,

ATATIS SUKE SEXAGESIMO,
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This monument was not long preserved. It was
destroyed during the wars which desolated Germany ;
and no attempt was made till 1786 to mark with
honour the spot which contained such venerable re-
mains. This attempt, however, failed, and it was
not till 1803 that this great duty was paid to the
memory of Kepler, by the Prince Bishop of Con-
stance, who erected a handsome monumental temple
near the place of his interment, and in the Botanical
Garden of the city., The temple is surmounted by
a sphere, and in the centre is a bust of Kepler in
Carrara marble,

Kepler left behind him a wife and seven children
—two by his first wife, Susannah and Louis; and
three sons and two daughters by his second wife,
viz.—Sebald, Cordelia, IFriedman, Hildebert, and
Anna Maria. The eldest of these, Susannah, was
married a few months before her father’s death to
Jacob Bartschius, his pupil, who was educated as a
physician; and his son Louis died in 1663, while
practising medicine at Konigsberg. The children
by his second wife are said to have died young.
They were left in very narrow circumstances; and
though 24,000 florins were due to Kepler by the
Emperor, yet only a part of this sum was received
by Susannal, in consequence of her refusing to give
up Tycho's Observations till the debt was paid.
Kepler composed a little work, entitled, *The Dream
of John Kepler, or Lunar Astronomy,” the object of
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which was to describe the phenomena seen from the
moon ; but he died while he and Bartschius were
engaged in its publication; and Bartschius having
resumed the task, died also before its completion.
Louis Kepler dreaded to meddle with a work which
had proved so fatal to his father and his brother-in-
law; but this superstitious feeling was overcome,
and the work was published at Frankfort in 1636.
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CHAPTER 1IV.

Number of Kepler's published Works—His numerous Manuseripts in 22
folio volumes—Purchased by Hevelius, and afterwards by Hansch—
Who publishes Kepler's Life and Correspondence at the expense of
Charles vi.—The History of the rest of his Manuseripts, which are
deposited in the Library of the Academy of Sciences at 8t. Petershurg
—General Character of Kepler—His Candour in acknowledging his
Errors—His Moral and Religious Character—1is Astrological Writings
and Opinions considered—His Character as an Astronomer and a Philo-
sopher—Thyg Splendour of his Discoveries—Account of his Methods of

investigating Trath.

AvrnoucH the labours of Kepler were frequently
interrupted by severe and long-continued indisposi-
tion, as well as by the pecuniary embarrassments in
which he was constantly involved, yet the ardour
and power of his mind enabled him to surmount all
the difficulties of his position. Not only did he
bring to a successful completion the leading in-
quiries which he had begun, but he found leisure
for composing an immense number of works more
or less connected with the subject of his studies.
Between 1594, when he published his Kalendar at
(Gratz, and 1630, the year of his death, he published
no fewer than thirly-three separate works; and he
left behind him fwenty-two volumes of manuseripts,
seven “of which contained his epistolary correspon-

dence,
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The celebrated astronomer Hevelius, who was a
contemporary of Louis Kepler, purchased all these
mannscripts from Kepler's representatives. At the
death of Hevelius they were bought by M. Gottlieb
Hansch, a zealous mathematician, who was desirous
of giving them to the world. For this purpose he
issued a prospectus in 1714 for publishing them by
subseription, in twenty-two volumes folio ; but this
plan having failed, he was introduced to Charles vi.,
who liberally obtained for him 1000 ducats to de-
fray the expense of the publication, and an annual
pension of 300 florins. With such encouragement,
Hansch published in 1718, in one volume folio, the
correspondence of Kepler, entitled, * Epistole ad
Joannem Keplerum, insertis ad easdem responsioni-
bus Keplerianis, quidquid hactenus reperirt potue-
runt, opus novum, et cum Jo. Kepleri vita.”

The expenses of this volume unfortunately ex-
hausted the 1000 ducats which had been granted
by the Emperor, and, instead of being able to pub-
lish the rest of the MSS., Hansch was under the
necessity of pledging them for 828 florins. Under
these difficulties he addressed himself in vain, to
the celebrated Wolfius,—to the Royal Society of
London, and to other bodies that were likely to in-
terest themselves in such a subject. In 1761, when
M. De Murr of Nuremberg was in London, he made
great exertions to obtain the MSS., and Dr. Bradley
is said to have been on the eve of purchasing them.

()
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The competition probably raised the demands of the
proprietor, in whose hands they continued for many
years. In 1773, they weré offered for 4000 francs,
and some time afterwards M. De Murr purchased
them for the Imperial Academy of Seciences at
St. Petersburg, in whose library they still remain.
Euler, Lexell, and Kraft undertook the task of ex-
amining them, and selecting those that were best
fitted for publication ; but we believe that no steps
have yet been taken for executing this task, nor are
we aware that science would derive any advantage
from its completion.

Although, in drawing his own character, Kepler
describes himself as * troublesome and choleric in
politics and domestic matters,” yet the general
events of his life indicate a more peaceful disposition
than might Rave been expected from the peculiari-
ties of his mind and the ardour of his temperament.
On one occasion, indeed, he wrote a violent and
reproachful letter to Tycho, who had given him no
just ground of offence; but the state of Kepler’s
health at that moment, and the necessitous cirenm-
stances in which he had been placed, offer some
palliation of his conduct. But, independent of this
apology, his subsequent conduct was so truly noble
as to reconcile even Tycho to his penitent friend.
Kepler quickly saw the error which he committed ;
he lamented it with genuine contrition, and was
anxious to remove any unfavourable impression
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which he might have given of his friend, by the
most public confession of his error, and by the
warmest acknowledgments of the kindness of T'ycho.

In his relations with the scientific men of his own
times, Kepler conducted himself with that candour
and love of truth which should always distinguish
the philosopher. He was never actuated by any
mean jealousy of his rivals. He never scrupled to
acknowledge their high merits ; and when the dis-
coveries made by the telescope established beyond a
doubt the errors of some. of Kepler's views, he will-
ingly avowed his mistake, and never joined in the
opposition which was made by many of his friends
to the discoveries of Galileo. A striking example
of this was exhibited in reference to his supposed
discovery of Mercury on the sun’s dise. In the
year 1607, Kepler observed upon the face of the
sun a dark spot, which he mistook for Mercury ;*
but the day proving cloudy, he had not the means
of determining, by subsequent observations, whether
or not this opinion was well founded. As spots on
the sun were at that time unknown, Kepler did not
hesitate to publish the fact in 1607, in his Mercurius
e Sole visus ; but when Galileo, a few years after-
wards, discovered a great number of similar spots

* It is said that Kepler saw this dark spot while looking af the sun
thn a camera obscurda. As a camerz obscura is actually a telescope,
magnifying objects in proportion to the focal length of the lens eom-
ployed, he may be said to bave first seen these spota with the aid of an
nptical instrument.
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with the telescope, Kepler retracted his opinions,
and acknowledged that Galileo’s discovery afforded
an explanation, also, of many similar observations
in old writers, which he had found it difficult to
reconcile with the actual motions of Mercury.
Kepler was not one of those cold-hearted men
who, though continually occupied in the study of
the material world, and ambitious of the distinction
which a successful examination of it confers, are yet
insensible to the goodness and greatness of the Being
who made and sustains it. His mind was cast in
a better mould. The magnificence and harmony
of the Divine works excited in him not only admira-
tion but love. He felt his own humility the farther
he was allowed to penetrate into the mysteries of
the universe ; and sensible of the incompetency of
his unaided powers for such transcendent researches,
and recognising himself as but the instrument which
the Almighty employed to make known his wonders,
he never entered upon his inquiries without praying
for assistance from above. This frame of mind was
by no means inconsistent with that high spirit of
delight and triumph with which Kepler surveyed
his discoveries. His was the unpretending ovation
of success, not the ostentatious triumph of ambition ;
and if a noble pride did occasionally mingle itself
with his feelings, it was the pride of being the
chosen messenger of physical truth, not that of being
the favoured possessor of superior genius. With
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such a frame of mind, Kepler was necessarily a
Christian. The afflictions with which he was beset
confirmed his faith and brightened his hopes: he
bore them, in all their variety and severity, with
Christian patience ; and though he knew that this
world was to be the theatre of his intellectual glory,
vet he felt that his rest and his reward could be
found only in another.

It is difficult to form any very intelligible idea of
the nature and extent of Kepler's astrological opi-
nions, and of the degree of credit which he himself
placed in those which he avowed. In his Prineiples
of Astrology, published in 1602, and in other works,
he rails against the vanity and worthlessness of the
ordinary astrology. He regards those who professed
it as knaves and charlatans ; and maintains that the
planets and stars exercise no influence whatever over
human affairs. He conceives, however, that certain
harmonious configurations of suitable planets, like
the spur to a horse, or a speech to an audience, have
the power of exciting the minds of men to certain
general actions or impulses ; so that the only effect
of these configurations is to operate along with the
vital soul in producing results which would not
otherwise have taken place. As an example of this,
he states that those who are born when many aspects
of the planets occur, generally turn out busy and
industrious, whether they be occupied in amassing
wealth, managing public affairs, or prosecuting



214 JOHN KEPLER. CHAP. 1V,

scientific studies. Kepler himself was born under a
triple configuration, and hence, in his opinion, his
ardour and activity in study; and he informs us
that he knew a lady born under nearly the same
configurations, * who not only makes no progress in
literature, but troubles her whole family, and occa-
sions deplorable misery to herself.” This excite-
ment of the faculties of sublunary natures, as he
expresses it, by the colours and aspects and conjunc-
tions of the planets, he regarded as a fact, which he
had dednced from observation, and which had “ com-
pelled his unwilling belief.” * T have been driven
to this,” says he, “not by studying or admiring
Plato, but singly and solely by observing seasons,
and noting the aspects by which they are produced.
I have seen the state of the atmosphere almost uni-
formly disturbed as often as the planets are in con-
junction, or in the other configurations so celebrated
among astrologers. I have noticed its tranquil state
either when there are none or few such aspects, or
when they are transitory and of short duration.”
Had Kepler been able to examine these hasty and
erroneous deductions by long-continued observation,
he would soon have found that the coincidence
which he did observe was merely accidental, and he
would have cheerfully acknowledged it. Specula-
tions of this kind, however, are, from their very
nature, less subject to a rigorous scrutiny; and a
long series of observations is necessary either to
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establish or to overturn them. The industry of
modern observers has now supplied this defect, and
there is no point in science more certain than that
the sun, moon, and planets do not exercise any
influence on the general state of our atmosphere.

The philosophers in Kepler's day, who had studied
the phenomena of the tides, without having any idea
of their cause, and who observed that they were re-
lated to the daily motions of the two great lumin-
aries, may be excused for the extravagance of their
belief in supposing that the planets exercised other
influences over * sublunary nature.” Although Kep-
ler, in his Commentaries on Mars, had considered it
probable that the waters of our ocean are attracted
by the moon, as iron is by a loadstone, yet this
opinion seems to have been a very transient one, as
he long afterwards, in his System of Harmonies,
stated his firm belief that the earth is an enormous
living animal, and enumerates even the analogies
between its habits and those of known animated
beings. He considered the tides as waves produced
by the spouting eut of water through its gills, and
he explains their relation to the solar and lunar
motions by supposing that the terrene monster has,
like other animals, its daily and nightly alternations
of sleeping and waking.

From the consideration of Kepler's astrological
reveries, it is an agreeable transition to proceed to
the examination of his merits as an astronomer and
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a philosopher. As an experimental philosopher, or
as an astronomical observer, Kepler does not lay
claim to our admiration. He himself acknowledges,
“that for observations his sight was dull, and for
mechanical operations his hand was awkward.” He
suffered much from weak eyes, and the delicacy of
his constitution did not permit him to expose him-
self to the night air. Notwithstanding these hin-
drances, however, he added several observations to
those of Tycho, which he made with two instruments
that were presented to him by his friend Hoffman,
the President of the States of Styria. These instru-
ments were an iron sextant, 2% feet in diameter, and
a brass azimuthal quadrant 31 feet in diameter, both
of which were divided into single minutes of a de-
gree. They were very seldom used, and we must
regard the circumstances which disqualified Kepler
for being an observer, as highly favourable to the
development of those great powers which he directed
with undivided energy to physical astronomy.

Even if Kepler had never turned his attention to
the heavens, his optical labours would have given
him a high rank among the original inquirers of his
age ; but when we consider him also as the dis-
coverer of the three great laws which bear his name,
we must assign him a rank next to that of Newton.
The history of science does not present us with any
discoveries more truly original, or which required for
their establishment a more acute and vigorous mind.
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The speculations of his predecessors afforded him no
assistance. From the cumbrons machinery adopted
by Copernicus, Kepler passed, at one step, to an
elliptical orbit, with the sun in one of its foci, and
from that mowent astronomy became a demonstra-
tive science. The splendid discoveries of Newton
sprung immediately from those of Kepler, and com-
pleted the great chain of truths which constitute the
laws of the planetary system. The eccentricity and
boldness of Kepler’s genius form a striking contrast
with the calm intellect and the enduring patience
of Newton. The bright spark which the genius of
the one elicited, was fostered by the sagacity of the
other into a steady and enduring flame.

Kepler has fortunately left behind him a full
account of the methods by which he arrived at his
great discoveries. What other philosophers have
studiously concealed, Kepler has openly avowed, and
minutely detailed ; and we have no hesitation in con-
sidering these details as the most valuable present
that has ever been given to science, and as deserving
the careful study of all who seek to emulate his im-
mortal achievements. It has been asserted that
Newton made his discoveries by following a different
method ; but this is a mere assumption, as Newton
has never favoured the world with any account of
the erroneous speculations and the frequent failures
which must have preceded his ultimate success. Had
Kepler done the same, by recording only the final

P
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steps of his inquiries, his method of investigation
would have obtained the highest celebrity, and would
have ‘been held up to future ages as a pattern for
their imitation. But such was the candour of his
mind, and such his inordinate love of truth, that he
not only recorded his wildest fancies, but emblazoned
even his greatest errors. If Newton had indulged
us with the same insight into his physical inquiries,
we might have witnessed the same processes which
were employed by Kepler, modified only by the
different characters and intensities of their imagina-
tive powers.

When Kepler directed his mind to the discovery
of a general principle, he set distinetly before him,
and never once lost sight of, the explicit object of
his search. His imagination then unreined, indulged
itself in the creation and invention of various hypo-
theses. The most plausible, or perhaps the most
fascinating, of these was then submitted to the most
rigorous scrutiny; and the moment it was found to
be incompatible with the results of observation and
experiment, it was willingly abandoned, and another
hypothesis submitted to the same severe ordeal. By
thus gradually excluding erroneous views and as-
sumptions, Kepler not only made a decided approxi-
mation to the object of his pursuit, but in the trials
to which his npinic;.ns were submitted, and in the ob-
servations or experiments which they called forth,
he discovered new facts, and arrived at new views,
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which directed his subsequent inquiries. By pur-
suing this method, he succeeded in bis most difficult
researches, and discovered those beautiful and pro-
found laws which have been the admiration of suc-
ceeding ages. In tracing the route which he followed,
it is easy for those who live under the light of modern
science to say that his fancies were often wild, and
his labour often misapplied ; but, in judging of Kep-
ler’s methods, we should stand in the twilight of his
day, and invest ourselves with the prejudices and the
knowledge of his contemporaries.

In the infancy of a science there is no specula-
tion so worthless as not to merit examination. The
most remote and fanciful explanations of facts have
often been found the true ones; and opinions which
have in one century been objects of.ridicule, have
in the next been admitted among the elements of
our knowledge., 'The physical world teems with
wonders, and the wvarious forms of matter exhibit
to us properties and relations, far more extraordin-
ary than the wildest fancy could have conceived.
Human reason stands appalled before this magni-
ficent display of creative power, and they who have
drunk deepest of its wisdom will be the least dis-
posed to limit the excursions of physical specula-
tiom.

The influence of the imagination as an instru-
ment of research, has, we think, been much over-
looked by those who have ventured to give laws to
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philosophy. This faculty is of the greatest value
in physical inquiries. If we use it as a guide, and
confide in its indications, it will infallibly deceive
us; but if we employ it as an auxiliary, it will
afford us the most invaluable aid. Its operation is
like that of the light troops which are sent out to
ascertain the strength and position of the enemy.
When the struggle commences, their services termi-
nate ; and it is by the solid phalanx of the judg-
ment that the battle must be fought and won.

THE END.

EDISBURGH : T. CONSTABLE, TRINTER TO HER XMAJESTY.
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Swansea, 1848, 95, Rirmingham, 1849, 10s. Edinburgh, 1850, 15s. Ipswich
1851, 16s. 6d. Belfast, 1852, 15s. Hull, 1853, 10s. 64, Liverpool, 1854, 183

BROGDEN'S (Rev. Jas.) Illustrations of the Liturgy and Ritual

i}f_ the United Church of England and Ireland. DBeing Sermons and
Idiscourses selected from the Works of eminent Divines of the 17th
Century. 3 Vols. Post Bvo. 27s.

y—— Catholic Safeguards against the Firors, Corrnptions,

: and Novelties of the Church of Rome. Being Sermons and Tracts sclected
from the Works of eminent Divines of the 17th Century. Second Edition.
With Preface and Index. 3 Vols. Svo. 30s.

BROOKE'S (Sir James) Journals of Events in Borneo, including
the Oceupation of Labuan, and a Visit to the Celebes,  Together with
the Expedition of ILM.S, Iris. Iiy Carr. Robxey Muxpy, R.N.
FPlates. 2 Vols. 8vo. 352,
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BROUGHTON'S (Lorp) Journey through Albania and other

Provinces of Turkey in Europe and Asia, to - Constantinople, 1800 —10,
New Edition, Maps and Woodcuts, 2 Vols. 8vo.

BUBBLES FROM THE BRUNNEN OF NASSAU. By an Old
Maw., Sixth Editien. 16mo. B5s.

BUNBURY'S (C. J. F.) Journal of a Residence at the Cape of Good

Hope; with Excursions into the Interior, and Notes on the Natural
History and Native Tribes of the Country. Woodcuts, Post Bvo. 9s,

BUNYAN (Joun) and Oliver Cromwell. Select Biographies. By

RopeEnT SovTHEy. Post8vo., 2s. 6d.

BUONAPARTE'S (Naroreox) Confidential Correspondence with his

Drother Joseph, sometime King of Spain. From the French. 2 vols.8vo.

BURGHERSH'S (Lorp) Memoir of the Operations of the Allied

Armies under Prince Schwarzenberg and Marshal Blucher during the
latter end of 1513—14. Svo. 21s,

Early Campaigns of the Duke of Wellington in
Portugal and Spain. 8vo. 8s. 6d.

BURN'S (Lievur-Corn.) French and English Dictionary of Naval

and Military Technical Terms, Third Edition, Crown 8vo. 15s.

BURNES' (Sir Arexaxper) Journey to the City of Cabool.
. Secomd Edition. Plates, 8vo. 18s.

BURNS' (Roserr) Life. By Jomx Giesos Lookmart. Fifth
Edition. TFcap. Bvo. 3s.

BURR'S (G. D.) Instructions in Praetical Surveying, Topogra-
phical Plan Drawing, and on sketching ground without Instruments.
Second Edition. Woodcuts., FPost Svo, 7s. 64,

BUXTON'S (Sir Fowernn) Memoirs. With Selections from his
Correspondence. By bhis Son. Fifth Edition. E8vo. 16s.; or, Fopular
Edition, Tost 8vo. Es. 6d.

BYRON’S (Lorp) Life and Letters. By Tmomas Moore. Plates.
6 Vols. Feap.8vo. 18s.
o One Volume, royal 8vo, 12s.
— Poectical Works. 6 Vols. &vo. 2£5s.—o0r
- Plates. 10 Vols. Feap. 8vo. 30s.
—— One Volume, royal Svo. 12s.

- —— Pocket Edition. 8 Vols, 24mo. 20s. Or

separately as follows :— Childe Harold; Dramas, 2 Vols.; Tales and
Poems; Miscellanies, 2 Vols.; Beppo and Don Juan, 2 Vols,

—————— (Childe Harold’s Pilgrimage. Illustrated Edition.
With 30 Vignettes. Crown 8vo. 10s. Gd,

Beauties—Poetry and Prose. Fcap. 8vo. 3s.
BUTTMAN'S LEXILOGUS; or, a Critical Examination “of the

Meaning and Etymology of numerous Greek Words and Passages,
intended prineipally fur Homer and Hesiod. Translated, a nd edited, with
Explanatory Notes and copious Indexes, by Rev. J. Il. FisHLAKE.
Third Fition. Bvo. 143
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BUTTMAN'S Irregular Greek Verbs; With all the Tenses
extant—their Formation, Meaning, Usage, and accompanied by an
Index. ‘Translated, with Notes, by Kev. J. L. FisnLake, Second
Eiition. Bvo. Ts.6d.

CALVIN'S (Jomx) Life. With Extracts from his Correspondence.
By Taomas H. Dyer. Portrait. Svo. 15s.

CALLCOTT'S (Lapy) Little Arthur's Ilistory of England.

Eighteenth Edition. Woodents. 1bmo. 25, Gd.

CAREMES FRENCH COOKERY. Translated by W. Harr.

Second Edition. Plates. Svo. 15s.

CARMICHAEL'S (A. N.)) Greek Verbs. Their Formations,

Irregularities, and Defects. Second Edition. Tost 8vo. Ss. Gd.

CARNARVON'S (Lorp) Portugal, Gallicia, and the Basque

Provinces. From Notes made during a Journcy to those Countries
Third Edition. I'ost Bvo. Gs.

CAMPBELL'S (Lorp) Lives of the Lord Chaneellors and Keepers

of the Great Beal of Fngland. From the Earliest Times to the Death of
Lord Eldon in 1838, Third Edition. 7 Vols. 8vo. 102s.

. — - Lives of the Chief Justices of England. From the
MNorman Conquest to the Death of Lord Mansfield. 2 Vols. 8vo. 30s.

——— Life of Lord Bacon. Reprinted from the Lives of
the Chancellors. Feap. 8vo. 24,

— (Georce) Modern India. A Sketch of the System
of Civil Government. With some Aceount of the Natives and Native
Institutions. Sccond Edition. Svo. 16s.

———————— India as it may be. An Outline of a proposed
Government and Policy. 8vo, 12s,
— (Tuos.) Specimens of the British Poctz.  With Bio-

graphieal and Critieal Notiees, and an Essay on English Poetry. Third
Edition. Portrait. Iloyal 8ve. 15s.

- Bhort Lives of the Dritish Poets. With an Essay

on English Poetry. Post 8vo. B5s.

CASTLEREAGH (Tne) DESPATCHES, from the commenecement

of the official career of the late Viscount Castlereagh to the close of his
life. Edited by the Manguis oF Loxposperry. 12 YVols. 8vo. 14s.each.

CATHCART'S (Sir Groree) Commentaries on the War in Russia
and Germany, 1512-13. Plans. 8vo. 14s.

CHARMED ROE (Tng) ; or, The Story of the Litile Brother and

Sister. By Otro SreceTteEr. Plates. 16mo. BSs.

CLARENDON (Lorp Cmaxcenronr); Lives of his Friends and

Contemporaries, illustrative of Portraits in his Gallery. Dy Lady
THEResA LEwrs, Portraits. 3 Vols, Svo. 42s.

CLARK (S1r Jaues) On the Sanative Influence of Climate, with an

Account of the Best Places for Invalids in the South of Enrope, &c. Fourth
Edition. Post 8vo, 10s. 0.

CLAUSEWITZ'S (Geveran Cans Vox) Campaign of 1812, in Russia.

Translated from the German by Lontn Eunessmere. Map. 8vo. 10s, 6d.

CLIVES (Lorp) Life. By Rev. G. R. GLets, M.A. Post 8vo. s,
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COLERIDGE'S (Samvern Tavrvor) Table-Talk. Fourth Edition.

Portrait, Feap. Bvo. 6s.

————————— (Hexry NErusoxy) Introductions to the Study of
the Greek Classic Poets. Third Edition. Feap. 8vo. bs. 6d.

COLONIAL LIBRARY. [See Home and Colonial Library.]

COMBER'S (Deax) Friendly Advice to the Roman Catholiz
of England. DBy Rev. Dr. Hook. Feap. 8vo. 3s.

COOKERY (Doxestic). Founded on DPrinciples of Economy ana

Practical Knowledge, and adapted for Private Families. New Edition.
Woodcuts. Feap. Bvo. Bbs.

CRABBE'S (Rev. Georae) Life and Letters. By hisSox, Portrait.

Feap. Bvo. 38s., or with Plates, bs.

— ——— Life and Poetical Works. Tlates. 8 Vols. Feap. 8vo.
24g.; or, One Volume. Royal 8vo. 10s. Gd.

CUMMING'S (R, Gorpon) Five Years of a Hunter's Life in the Far
Interior of South Africa. JFowrth Edition. With Woodeuts., 2 Vols.
PPost-Svo. 12s.

CURZON'S (Hox. Roeerr) Visits to the Monasteries of the Levant.
Fouwrth Edition. Woodeuts, Tost 8vo. 15s.

ARMENIA AXD Erzeroua. A Year on the Frontiers

of Russia, Turkey, and Persia. Third Edition. Woodcuts. Post Svo.
T3 Gd.

CUNNINGHAM'S (Arwax) Life of Sir David Wilkie. With his
Journals, and Critical Ilemarks on Works of Art, Portrait. 3 Vols.
Evo. 42z,

Poems and Songs, Now first collected
and arranged, with Diographical Notice. 24mo. 2s. 64.

— (Carr. J. D.) History of the Sikhs. From

the Origin of the Nation to the Battle of the Sutlej. Second Edition.
Maps. 8vo. 156s.

———————— (PerEr) London—DPast and Present. A Hand-
book to the Antigunities, Curiosities, Churches, Works of Art, Public
Buildings, and Places connected with interesting and historical asso-
ciations. Second Edition. Post 8vo. 16s.

- Modern London. A ecomplete Guide for
Visitors to the Metropolis. Mnap. 16mo. B&s.

Environs of London. Including a cirele of 50

miles round St. 'aul’'s. 'With Ilints for Excursions by Rail,—Road,—
and River. I'ost 8vo. J[n the Press.

—— Westminster Abbey. Its Art, Architecture,

and Associations. Woodeuts, Feap. 8vo. 1s.

Works of Oliver Goldsmith, A New Edition

now first printed from the last editions which passed under the Author’s
own eye. Vignettes. 4 vols, Svo, 30s. (Murray's DBritish Classics.)

-— Lives of Eminent English Poets. By Simvirn
Jonxson, LL.D. A New Edition, with Notes. 8 wvols. &vo. 22s. Gd.
{Murray's British Classics.)

—T

o
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CROKER'S (Rigur Hox. J. W.) Progressive Geography for Children,
Fourth Edition, 18mo. 1s, Gd.

——— BStories for Children, Selected from the History of
England, Fifteenth Edition. Woodcuts, 16mo. 2s, Gd.

— — Boswell’s Life of Jolinson. Including the Tour to the
Hebrides, T%icd Edition. TPortraits. Royal 8vo. 15s.

— Lorp Hervey's Memoirs of the Reign of George the
Second, from his Accession to the death of Queen Caroline. Edited
with XNotes. Seeond Edition. Portrait. 2 Vols. Svo. 21s.

Essays on the Early French Revolution. Contributed
to the * Quarterly Review.” BSvo.

History of the Guillotine. Woodcuts, Feap. 8vo. 1s.

CROMWELL (Ownrver) and John Bunyan, Select Biographies.
By Roserr SouTHEY. Post 8vo. 2s. Gd.

DARWIN'S (Cuaries) Journal of Researches into the Natural
History and Geology of the Countries visited during a Yoyage round the
World. Post 8vo. 8s. Gd.

DAYY'S (Sir Humpury) Consolations in Travel; or, Last Days
of a Philosopher. Fifth Edition. Woodeuts. Ieap. 8vo. Gs.

———— Balmonia; or, Days of Fly Fishing., With some Account
of the Habits of FFishes belonging to the genus Salmo.  Fourlh Edition,
Woodcuts. Feap. 8vo. 6s.

DENNIS' (Groree) Cities and Cemeteries of Etruria; or, the
extant Local Remains of Eteusean Art. Plates. 2 Vols. Bvo. 42s,

DEVEREUX'S (Hox, Carr., R.N.) Lives and Letters of the Devereux

Earls of Lsae:«: in the Reigns of Elizabeth, James [, and Charles I,
1540—1646. {,hu.ﬂ} from 1|||p||hl1hlu,d. documents. Portraits. 2 Vols.
Bvo. 30s.

DODGSON'S (Rev. C.) Controversy of Faith; or, Advice to Candi-

dates for Holy Orders. Containing an Analysis amd E x}mutlnn of the
Argument by which the Catholic Interpretation of the Baptismal Services
i5 to be vindicated. 12mo. 3s,

DOG<BREAKING ; the Most Expeditious, Certain, and Easy

Method, whether great excellence or only medioerity be required. Dy
Liegt.-CoL. Hutcinissoy, Second Edition. Woodeuts. Feap. Bvo. Ts. Gd.

DOMESTIC MODERN COOKERY. Founded on Prineciples of

Economy and Practical Knowledge, and adapted for Private Familier.
New Edition. Woodeuts. Feap. Bvo. Hs.

DOUGLAS'S (Geseran Sin Howamrp) Treatise on the Theory

and Praclice of Gunnery. Fourth Edition. Plates. Bvo. 2ls.

—— Treatise on the Principle and Construction of Military
Bridges, and the Passage of Rivers in Military Operations. Third
Edition, Plates, 8vo. 2ls.
DRAKE'S (Sir Frawers) Life, Voyages, and Exploits, by Sea and
Land. By Jous DBanrow. Third Edition, Post 8vo. 2s, 6d.

DRINKWATER'S (Joms) History of the Siege of Gibraltar.
1779-1783. With a Deseription and Account of that Garrison from the
Earliest Periods. Post 8vo. 2+, Gd.
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DRYDEN'S (Jomnw) Works. A New Idition, based upon S8ir

Walter Scott's Edition, entirely revised. 8vo. In Preparation.

DUDLEY'S (Earu or) Letters to the late Bishop of Llandaff.
Second Fdition. Portrait. Svo. 10s, 6d.

DURHAM'S (Apmiran Sir Parwrr) Naval Life and Services. By

CAPT. ALEXANDER Mukray. 8vo. B5s. Gd.

DYER'S (Tnomas H.) Life and Letters of John Calvin, Compiled

from authentic Sonrces. Tortrnit. Svo. 15s.

EASTLAEKE (Siz Cuartes) The Schools of Painting in Italy.

From the Earliest times. From the German of KvcLer., Edited, with
Notes. Third Edition. Illustrated with 100 Engravings from the Old
Blasters. 2 Vols, I'ostBvo, 30s.

- Contributions to the Literature of the Fine Arts.
Svo. 12s,

EDWARDS' (W. H.) Voyage up the River Amazon, including a
Visit to Para. Post Svo. 2s. Gd.

EGERTON’S (Hox. Carr, I'raxcis) Journal of a Winter’s Tour in
India; with a Visit to Nepaul. A Woodeuts. 2 Vols. Post 8vo. 18s.

LELDON'S (Lorp Cnaxcerror) Public and Private Life, with Selec-

tions from his Correspondence and Diaries. DBy Horace Twiss, Third
Ihiition. Portrait. 2 Vols, I’ost Bvo. 21s,

ELLESMERE'S (Lomrn) Two Sieges of Vienna by the Turks,

Translated from the German. DPost 8vo. 2z, 4.

- ———— Becond Campaign of Radetzky in Piedmont.

The Defence of Temeswar and the Camp of the Ban., From the German,
Post 8vo, 6s. 6d.

Life and Character of the Duke of Wellington ;
a Discourse., Sccond Edition. XIeup. Svo. 6d,

Campaign of 1812 in Russia, from the German
of General Carl Von Clausewitz. Map. Svo. 10s. 6d.

—— Pilgrimage, and other Poems. Illustrated.
Crown 4to,

ELPHINSTONE'S (Hox. Mouxrsrvarr) History of India—the
Hindoo and Maliomedan Periods. Third Edition. Map. Svo. 18s.
ELWIN'S (Rev. W.) Lives of Eminent British Poets. From

Chaucer to Wordsworth. 4 Yols. 8vo. In Preparation.

ENGLAND (Hrstory or) from the Peace of Utrecht to the Peace
of Versailles, 1713—83. Dy Lorp Manox. Library Edition, 7 Vols.,
8vo, 93s.; or, Popular Edition, T Vols. Post 8vo, 423,

From the First Invasion by the Romans,

down to the 14th year of Queen Victoria's Reign., By Mns, MAREmAM.
65th Thousand. Woodeuts. 12mo. Gs.

As 11 18: Social, Political, and Industrial, in the
Middle of the 19th Century. By W.JonxsTtox. 2 Vols, Post Svo. 18s.

———————— and ' France under the House of Lancaster.
With an Introductory View of the Early Reformation, Second Edition.
Bvo, 16s.

N
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ERSKINE'S (Carr,, R.N.) Journal of a Cruize among the Islands

of the Western Pacifie, ineluding the Fejees and others inhabited by
the Polynesian Negro IRlaces. Plates. Svo. 16s.

ESKIMAUX (Tus) and English Vocabulary, for the use of Travellers
in the Arctic Regions., 1l0mo. 3s, Gd.

ESSAYS FROM “THE TIMES.” Being a Selection from the

LiTterARY PAPERS wlhich have appeared in that Journal. Tk Thousand.
2 vols. FYcap. Svo.

ENGLISHWOMAN IN RUSSIA: or, Impressions of Manners

and Society during a Ten Years' Residence in that Country. Fifih
Thousand. Woodcuts. Post Svo. 105 6d.

EXETER'S (Bisnop or) Letters to the late Charles Butler, on the

Theological parts of his Book of the Roman Catholiec Church; with
Remarks on certain Works of Dr. Milner and Dr. Lincard, and on some
parts of the Evidence of Dr. Doyle, Second Edition. 8vo. 106s,

FAIRY RING (Tug), A Collection of Tares and Srontes for Young

Persons. Irom the German. By J, E. Tavvron. Illustrated by Ricuano
Dovire. Second Edition. Fceap. Bvo.

FALENER'S (Frep.) Muck Manual for the Use of Farmers, A

Treatise on the Nature and Value of Manures. Second Edition, with a
Glossary of Terms and an Index, Feap. Svo, 5s.

FAMILY RECEIPT-BOOK. A Collection of a Thousand Valuable

and Useful Receipts. Feap. Svo. bHs. 6d.

FANCOURTS (Con) History of Yueatan, from its Discovery
to the Close of the 17th Century. 'With Map. Bvo. 10s, Gd.

FARINTS (Luror Carno) History of the Roman State, 1815-50.

Translated from the Italian, Dy Right IHon. W. E. GLADSTOXE.
4 YVols. 8vo. 12s, each.

FEATHERSTONHAUGH'S (G. W.) Tour through the Slave States

of North America, from the Hiver Potomae, to Texas and the Frontiers
of Mexico. PFPlates. 2 Vols, Svo, 26s.

FELLOWS' (S1r Cmarnes) Travels and Researches in Agia Minor,

maore particnlarly in the Province of L].‘cin. New Editon, Plates. 1ost
Bvo. Da. :

FERGUSSON'S (James) Palaces of Nineveh and Persepolis

Restored : an Essay on Ancient Assyrian and Persian Architecture.
With 45 Woodeuts, 8Svo, 16s,

Handlbook of Architecture. Being a
Concise and Popular Aceount of the Different Styles prevailing in all
Ages and Countries in the World, With a Deseription of the most
remarkable Buildings. With 1000 Illustrations. 2 Vols. Bvo.

FERRIER'S (T. P.) Caravan Journeys in DPersia, Affghanistan,
Turkistan, and Beloochistan, with Descriptions of Meshed, Herat, Palk,

and Candafar, and Sketehes of the Nomade Tribes of Centrul Asia.
Map. 8vo.

FEUERBACH'S Remarkable German Crimes and Trials. Trans-

lated from the German by Lady Durr Goroox, 8vo. 12,
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FISHER'S (Rev. Georar) Illements of Geometry, for the Use of
Schools. Third Edition. 18mo. 3s.

————— First Principles of Algebra, for the Use of Schools.
Third Edition. 18mo. 3s.

FISHLAKE'S (Rev.J. R.) Translation of Buttman’s Lexilogus ; A

Critical Examination of the Meaning and Etymology of numerous Greek
Words and Passages, intended principally for Homer and Hesiod. With
Explanatory Notes and Copious Indexes. Third FEdition. Svo. 14s.

- Translation of Buttman’s Catalogue of Irregular

Greek Verbs; with all the Tenses extant—their Formation, Meaning,
and Usage. With Explanatory Notes, and accompanied by an Index.
Second Edition. 8vo. 7s. 6d.

FLOWER GARDEN (Tme). An Essay reprinied from the
“ Quarterly Review,” Feap. 8vo. 1s.

FORD'S (Rrcuarp) Handbook for Spain, Andalusia, Ronda, Valeneia.
Catalonia, Granada, Gallicia, Arragon, Navarre, &e. Third Edition.
2 Vols, Post 8vo. 30s.

— Gatherings from Spain. DPost 8vo. 6a
FORSYTH'S (WinLiax) Hortensius, or the Advocate : an Historical

Essay on the Office and Dutics of an Advocate. Post 8vo. 12s,
History of Napoleon at St. Helena. From the

Letters and Journals of 81z lluvnsoy Lowe. Portrait and Maps. 3 Vols.
Bvo. 45s.

FORTUNE'S (Roererr) Narrative of Two Visits to China, between
the years 1843-52, with full Descriptions of the Culture of the Tea
Plant. Third Edlition. Woodceuts. 2 Vols. FPost 8vo. 18s,

FRANCE (Hisrory or). Irom the Conquest by the Gauls to the
Death of Louis Philippe. By Mrs. Manguas, 40th Thousand., Wood-
cats. 12mo, Gs.

FRENCH (TsuEg) in Algiers; The Soldier of the Foreign Legion—
and the Prisoners of Abd-el-IKadir. Translated by Lady Durr Gornox.
Post §vo. 2z 6d.

GALTON'S (Fraxcis) Art of Travel ; or, Hints on the Shifts and
Contrivances available in Wild Countries. Second Edition. Wood-
cuts. TIPost Svo.

GEOGRAPHICAL (Tar) Journal. TPublished by the Royal Geo-
graphical Society of London. 8vo.

GERMANY (History or). From the Invasion by Marius, to the
presenut time. On the planof Mrs, Mapguas, 6th Thousand, Woodeuts.
12mu. Gs.

GIBBON'S (Epwarp) Life and Correspondence. By Deax MiLmax.
Portrait. 8vo. 9.

Decline and Fall of the Roman Empire. A4 New
Fdition. Preceded by the Autobiography of Ginpox. Edited with
Notes b;' Dr. Wu. Satitin. Portrait and Maps., 8 Vols. 8vo. 060s.
{ Murray's British Classics.)
GIFFARD'S (Epwarp) Deeds of Naval Daring; or, Aneedotes of
the British Navy. 2 Vols. Feap.Svo. bs.
GISBORNE'S (Taomas) Essays on Agriculture, Third Edition.

Post Svo. bs.
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GLADSTONE'S (Ricar Howx. W. E.) Prayers arranged from the
Liturgy for Family Use. Second Edition. 12mo. 2s. Gd.

History of the Roman State. Translated from the
Italian of Luiar Canro Panmxr. 4 Vols. Svo. 12s each.

GOLDSMITH'S (Oriver) Works. A New Edition. Printed from

the last editions revised by the Aunthor. Edited by Perer Cuxxsixg-
HaM, Vignettes. 4 Vols.8vo. 30s. (Murray's Dritish Classics.)

GLEIG'S (Rev. G. I.) Campaigns of the British Army at Washing-

ton and New Orleans. Post Svo. 2s, Gd.
—— Story of the Battle of Waterloo. Compiled from Public

and Authentic Sources. Post Svo. 5s.

—— Narrative of Sir Robert Sale’s Brigade in Afchanistan,
with an Account of the Seizure and Defence of Jellalabad, Post Svo, 25, 6d.

Life of Robert Lord Clive. Post Svo. 5.

Life and Letters of General Sir Thomas Munro. Post
Svo. Bs,

GOOCH (Roserr, M.D.), On the most Important Diseases peculiar to

Women. Second Eefition. Bvo. 12s,

GORDON'S (Sir ArLex. Durr) Sketches of German Life, and Scenes
from the War of Liberation. From the German. DPest Svo. 6a.

e

— (Lapy Durr) Amber-Witch: the most interesting
Trial for Witcheraft ever known. TFrom the German. Post Evo. 2z 6.

———————— French in Algiers. 1. The Soldier of the Foreign

Legion. 2. The Prisoners of Abd-el-Kadir. From the French.
Post 8vo. 2s. 0d.

temarkable German Crimes and Trials. From the
German. 8Svo, 123,

GOSPEL STORIES FOR CHILDREN. An Attempt to render the

Chief Events of the Life of Our Saviour intelligible and profitable.
Second Edition, 18mo, 33, Gd.

GRANT'S (Asanen) Nestorians, or the Lost Tribes; containing
Evidence of their Identity, their Manners, Customs, and Ceremoenies ;
with Sketches of Travel in Ancient Assyria, Armenia, and Mesopotamia;
and [llustrations of Seripture Prophecy. Third Edition. Feap.8vo. fs.

GRENVILLE (Tue) LETTERS AND DIARIES ; being the Public
and Private Correspondence of George Grenville, his Friends and Con-
temporaries, during a period of 30 years.—Including his Drary or
Poritican, Evesrts while First Lord of the Treasury. Edited, with
Notes, by W. J. Ssmitn. 4 Vols, 8vo. 16s. each.

GREEK GRAMMAR FOR SCHOOLS. Abridged from Matthize,

By the Bisuor or Loxpox. Eighth Edition, revised by Rev. J. Epwanos
12mo. 3s.

—— Accidence for Schools. Abridged from Matthize,
By the Bisior or Loxpox, Fourth Edition, revised by Rev. J. Enwanruvs.
12mo. 2s,

GREY'S (5ir Groree) Polynesian Mythology, and Ancient
Traditional History of the New Zealand Race. Woodeuts., Post
Bvo. 10s. Gd,




14 LIST OF WORKS

GROTE'S (Groree) History of Greece. From the Earliest Period
to the death of Alexander the Great., Maps. 12vols. Svo. 16 each.
The Work may be had as follows ;—

Yors. I.—I1.—Legendary Greece. Grecian History to the Reign of
Peisistratus at Athens.

Yors. IIL—IV.—l1listory of Early Athens, and the Legislation of Solon.
Grecian Colonies. View of the Contemporary Nations surrounding
Greece. Grecian History down to the first Persian Invasion, and the
Battle of Marathon.

Vous, V.—VI.—Persian War and Invasion of Greece by Xerxes. Period
between the Persian and the Peloponnesian Wars. Peloponnesian
War down to the Expedition of the Athenians against Syracuse.

Vors, VIL—VIIL.—The Peace of Nikias down to the Battle of Knidus.
Socrates and the Sophists.

Vors, IX.—XI.—From the Restoration of the Democracy at Athens down
to the Death of Philip of Macedon (B.c. 403—359). '

VorL. X1I.—The end of the Reign of Alexander the Great. Review of
Plato and Aristotle,

GUIZOT (M.) on the Causes of the Success of the English
Revolution of 1640-1688. 8vo. 6s.; or Cheap Edition, 12mo, 1s.

—— Democracy in France. Stxth Edition. 8vo. 3a. 6d.
GURWOQOD'S (Cor.) Despatches of the Duke of Wellington during

his wvarious Campaigns. Compiled from Official and Aunthentic Docu-
ments. New, enlarged, and complete Edition. B vols. Svo. 21s. each.

- Seleetions from the Wellington Despatches
and General Orders. New Edition. Svo. 18s.

= —— Bpeeches in Parliament of the Duke of
Wellington. 2 Yols. 8vo. 42z,

GUSTAVUS VASA (History of), King of Sweden. With Extracts

from his Correspondence. Portrait. Svo. 10s, 64.

HALLAM'S (Hexry) Constitutional History of England, from the
Accession of Henry the Seventh to the Death of George the Second.
Seventh Edition. 3 Vols. 8vo. 30s.

i ~ History of Europe during the Middle Ages. Tenth
Edition. 3 Vols. 8vo. 30s.
———— Introduction to the Literary History of Europe, during
the 16th, 17th, and 18th Centuries. Fourth Edition. 8 Vols. S8vo. 38s.
Literary Essays and Characters. Selected from the
last work. Feap. Svo. 2s.
————— Historical Works. Popular Edition, 10 Vols. Post

Svo. Gs. each,

HAMILTON'S (Warrer) Hindostan, Geographically, Statistically,
and Historieally. Map. 2 Vols. d4dto. 94s. Gd.

- (W.J.) Researches in Asia Minor, Pontus, and

Armenia; with some Account of the Antiquitics and Geology of those
Countries. Plutes. 2 Vols. Svo. 38s.

HAMPDEN'S (Bissop} Essay on the P’hilozophical Evidence of
Christianity, or the Credibility obtained to a Scripture Revelation
from its Coincidence with the I'acts of Nature, Svo. 9s. 6d.

HARCOURT'S (Epwarp Verwox) Sketch of Madeira; with Map
and Plates. Iost 8vo. 8s. Gd.

HART'S ARMY LIST. (Published Quarterly and Annually.) Svo.
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HAY'S (J. H. Druxyosp) Western Barbary, its wild Tribes and
savage Animals. Post Svo. 2. Gd.

HAND-BOOK OF TRAVEL-TALK; or, Conversations in
English, German, French, and Italian. 18mo. 3s. Gd.

———— NORTH GERMANY—HoiLaxp, Dercivxm, and
the Rhine to Switzerland. Map. Post Svo. Os.

— SOUTH GERMANY—Bavaria, Austria, Salzberg,
the Aunstrian and DBavarian Alps, the Tyvol, and the Danube, from Ulm
to the Black Sea. Map. FPost8vo. 9s.

SWITZERLAND—the Alps of Savoy, and Piedmont.
Maps. Post Svo. 7. Gd.

— PAINTING—the German, Dutch, Spanish, and

French Schools. From the German of KucLer, Edited by Sin
Epumuxp HEap, Woodeuts, 2 Vols. Post Svo.

FRANCE—Normandy, DBrittany, the Irench
Alps, the Rivers Loire, Scine, Rhone, and Garonne, Dauphiné, Frovence,
and the Pyrenees. Maps. Post Svo. 9s.

— SPAIN—Andalusia, Ronda, Granada, Valencia,
Catalonia, Gallicia, Arragon, and Navarre. Maps. 2 Vols. Post Svo. 30s.

PORTUGAL, LISBON, &e. Map. Post 8vo.
- — NORTH ITALY—Florence, Sardinia, Genoa, the

Riviera, Venice, Lombardy, and Tuscany, Map. Post 8vo, 2 Vols, 125,

- CENTRAL ITALY—Sourm Tuoscany and the

PaPAL STaTes, Map. PostSvo. Tes.

— — ROME—AND ITS ENVIRONS. Map. DPost

Bvo. 78

—

e —

.EDUTH ITALY—Naples, Pomypeii, Herculaneum,

Vesuvius, &c. Map. I'ostSvo.

— PAINTING—the Italian Schools. From the Ger-

man of Kocrer. Edited by Sir Cnapres Eastrake. Woodcuts., 2
Vols. Post 8vo, 30s,

————— PICTURE GALLERIES OF ITALY. Being a

Dictionary of Italian Painters. Edited by Rarrn Worsuia., With
g Chart. IMost Bva.  Gs. G,

GREECE—the Tonian Itlands, Albania, Theszaly,
and Macedonia. Maps. I’ost Bvo. 135s,

TURKEY—Maxrra, Asta Mixor, CONSTANTINOPLE,
Armenia, Mesopotamia, &e. Maps., Post 8vo. 10s.

- — - EGYPT—Thebes, the Nile, Alexandria, Cairo,

the Pyramids, Mount Sinai, &e. Map. TPost 8vo. 15s.

——————— DENMARK—Nonrway and Swepen, Maps., DPost

ovo. 1%g.

—— RUSSIA—Tre Birrio axp Frszaxp, Maps., DPost

8vo. 12s.
—————— DEVOR AND CORNWALL. Maps. Post 8vo. 6s.

LONDON, Pasr axp Preszyr. Being an Alpha-
betical Account of all the Antiquities, Curiesities, Churches, Works

of Art, Places, and Stroets connected with Interesting and Historical
Associatisns, Post Bvo. 16s,




16 LIST OF WORKS

—= e s

HAND-BOOK OF MODERN LONDON. A Guide to all objects
of interest in the Metropolis., Map. 16mo. bs.

——————— ENVIRONS OF LONDON. Including a Circle of
30 Miles round St. Paul's. Maps. Post 8vo. (Nearly ready.)

—— BRITISH MUSEUM ; 118 ANTIQUITIES AND SCULP-
TUrRE. S00 Woodeuts. IPost Svo, 7s. Gd,

FICTURE GALLERIES 1w axp XNeAR Loxpox.

With Critical Notices. Post 8vo. 10s.
WESTMINSTER ABBEY—its Art, Architecture,

and Associations. Woodeuts., 16mo. 1s.

- CHRONOLOGY & HISTORY, Alphabetically ar-

ranged. Svo. (Nearly Ready.)
= (OFFICIAL). Giving an Historical Account of the

Duties attached to the various Civil and LEcclesiastical Departments of
the Government. Post Bvo. Gs.

— FAMILIAR QUOTATIONS. Chicfly from English

Authors, A New Edition, with an Index, Feap. Svo. &e.

e : ARCHITECTURE. Being a Concize and Popular

Account of the Different Styles prevailing in all Ages and Countries.
DBy Jaugs FErcussox. With 1000 Illustrations. 2 Vols. 8vo.

CATHEDRALS OF ENGLAND, With Plates.
I'ost 8vo. JTa Preparation.

— . OF THE ARTS OF THE MIDDLE AGES AND

Renaissance By M. Jules Labarte. With Illustrations. Svo.

DY Sir Fraxcrs) Rough Notes of some Ilapid Journeys across
HEAD'S (Siz F Rough Notes of some Rapid J y
the Pampas and over the Andes. FPost 8vo, 2s. Gd.

Bubbles from the Brunncn of Nassau. By an Orp Max,
Sixzth Edition. 16mo. Bs.

Emigrant, Sixzth Edition. Feap. 8vo. 2s. 6d.

Stokers and Pokers, or the London and North-Western
tailway, DPost §vo. 2s. Gd.

Defenceless State of Great Dritain. Contents—1. Mili-
tary Warfare. 2. Naval Warfare. 3. The Invasion of England. 4. The
Capture of London by a French Army. 5. The Treatment of Women
in War. 6 How to Defend Great Dritain, TPost Svo., 12,

Sketches of Paris, or Fagcot of French Sticks.
New Edition. 2 Yols. DPost Svo. 12s.

Fortwtight in Ireland. Second Edition. Map. 8vo. 12s.

(Str Georcr) Forest Scenes and Incidents in Canada.
Second Edition. Post 8vo. 10s,

Home Tour through the Manufacturing Districts of
Englang, Seotland, and Ireland, inclnding the Channel Islands, and the
1sle of Man. Third Fdition. 2 Vols. I'ost 8vo. 12s,
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HEAD'S (Sir Epuxuxp) Handbook of Painting—the German,

Duteh, Spanish, and French Schools. Partly from the German of
hucrLer, With Illustrations. 2 Yols. Post Sve.

HEBER'S (Brsuor) Parish Sermons; on the Lessons, the Gospel,
or the Epistle, for every Snnday in the Year, and for Week-day Festivals.
Sixth Edition. 2 Vols. Tost Svo. 106s.

Sermons Preached in England. Second Edition. 8vo.
Os. 6d.

Hymns written and adapted for the weekly Church
Jervice of the Year. Twelfth Idition. 10mo, 2s.

Poetical Works, Fifth Edition. DIortrait. Feap. 8vo.
7s. 6.

Journey through the Upper Provinces of India, From
Calentta to Bombay, with a Journey to Madras and the Southern Pro-
vinees, 2 Vols. Post 8vo. 10s,

HEIRESS (Tug) in Her Minority; or, The Progress of Character,

By the Author of “ BerTiA's Jourxan.” 2 Vols. 12Zmo,

HERODOTUS. A New English Version. Translated from the

Text of Garsrorp, and Edited with Notes, illustrating the History and
Geozraphy of Herodotus, from the most recent sonrces of information,
By Rev. . Rawnixgoy, CoLosEL RawLixsoy, and 21k J. G, WILKIGHEOX,
4 Vols. Svo. Ja Preparation.

HERSCHEL'S (Sir J. W. F.) Mannal of Scientific Enquiry, for the

Useof Travelleys, Dy various YWriters, Second Edition. Post Bvo. 10z, Gd.

HERVEY'S (Lorp) Memoirs of the Reign of George the Second,
from his Aceession to the Death of Queen Caroline, Edited, with Notes,
by Right Hon. J. W, CrokER. Second and Cheaper Edition. DPortrait.
2 Yols, Svo, 21s,

HICKMAN'S (Wa.) Treatize on the Law and Practice of Naval
Courts Martial. Swvo. 10z, Gd,

HILL (Freperic) On Crime: its Amount, Causes, and Remedies.
8vo. 12s.

HILLARD'S (G. S.) Six Months in Italy. 2 Vols, Post 8vo. 16s.
HISTORY OF ENGLAND AND FRANCE vuxper tae House

ofF LaxcasTter. With an Introductory Yiew of the Early Reformation.
Second Edition. Bvo. 15s.

the late War: with Sketehes of Nelson, Wellington,
and Napoleon. Dy J. G. Locguart., 18mo, 2s. Gd.

HOLLAND'S (Rev. W. B.) Psalms and Hymns, selected and
adapted to the varions Solemnities of the Chureh.  Shird Edition. 24mo.
1s. 3d.

HOLLWAY'S (J. G.) Month in Norway, Teap. 8vo. 2s,
HONEY BEE (Tme). An Essay. Reprinted from the “Quar-

terly Review.” Feap. 8vo. 1s.
o
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HOME AND COLONIAL LIBRARY. Complete in 76 Parts.
Post 8vo, 2s. Gd. each, or bound in 37 Volumes, cloth,

CONTEXTS OF THE SERIES.

THE EBIBLE IN SPAIN. Dy Georce Bomrnow.

JOURNALS IN INDIA. By Bisaor HEBER.

TRAVELS IN THE HOLY LAND. Dy CapraixsIany and MAxGLES.
THE SIEGE OF GIBRALTAR. By Jouy DRINKWATER.
MOROCCO AND THE MOORS. By J.Druaoxp Havx,
LETTERS FROM THE BALTIC. By a Lapy.

THE AMBER-WITCH. By Lapy DurF Gorpox.

OLIVER CROMWELL & JOHN BUNYAN. By RoBerT SOUTHEY.
NEW SOUTH WALLS. By Mgs. MEREDITH.

LIFE OF BIR FRANCIS DRAKE. By Jony BArrow,

FATHER RIPA'S MEMOIRS OF THE COURT OF CHINA.

A RESIDENCE IN THE WEST INDIES. By M. G.Lewrs,
BEETCHES OF PERBIA. By Sin JOoEN MALCOLM.

THE FRENCH IN ALGIERS. By Laoy Durr GoORDON.
BRACEBRIDGE HALL. By WasamNeTox InviNG.

VOYAGE OF A NATURALIST. By CrartEs DARWIN.

HISTORY OF THE FALL OF THE JESUITS.

LIFE OF LOUIS PRINCE OF -CONDE, By Lorp Mauox,
GIPSIES OF SPAIN. By Georce Borrow.

THE MARQUESAS, By Heruixy MELVILLE.

LIVONIAN TALES. By a Lady.

MISSIONARY LIFE IN CANADA. By Rev.J. AsnorT.

SALE'S BRIGADE IN AFFGHANISTAN. By Rev. G. R. GrLE1o.
LETTERS FROM MADRAS. By a Lapy.

HIGHLAND SPORTS. By CHArLEs ST. Jonw.

JOURNEYS ACROSS THE PAMPAS. By Sm: F.B. Heab,
GATHERINGS FROM SPAIN. By Ricmarp Forp.

SIEGES OF VIENNA BY THE TURKS. By Lorp ELLESMERE.
SKETCHES OF GERMAN LIFE. By Sir A. Gorbox.
ADVENTURES IN THE SOUTH SEAS. By HerMaxy MEeLvILLE.
STORY OF BATTLE OF WATERLOQOO. By Rev. G.R. GLElG.
A VOYAGE UP THE RIVER AMAZON. DBy W.H. Epwarbs.
THE WAYSIDE CROSS. By Capr. Miraax.

MANNERS & CUSTOMS OF INDIA. By Rev.C. Acraxp.
CAMPAIGNS AT WASHINGTON. By Rev. G. R. GLEIG.
ADYENTURES IN MEXICO. By G. F. RuxTox.

PORTUGAL AND GALLICIA. By Lorp CArvNARvON,

LIFE OF LORD CLIVE. By Rev. G. R. GLEIG.

BUSH LIFE IN AUSTRALIA. By I. W. HAYGARTH.

THE AUTOBIOGRAPHY OF HENRY STEFFENS.

TALES OF A TRAVELLER. By WasumixeTox Invixe.

SHORT LIVES OF THE POETS. By Tuomas CAMPDELL.
HISTORICAL ESSAYS., By Lorp Manox.

LONDON & NORTH-WESTERN RAILWAY. By Sz F. B. Hran.
ADVENTURES IN THE LIBYAN DESERT. Dy Bavire St. Jonxs.
A RESIDENCE AT SIERRA LEONE. By a Lapy.

LIFE OF GENERAL MUNRO. By Rev. G. R. GLEIG.

MEMOIRS OF SIR FOWELL BUXTON. By his Sox.

LIFE OF OLIVER GOLDSMITH. DBy Wasmrxeroy IRVING.
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HOOK'S (Rev. Dr.) Church Dictionary. Seventh Edition. 8vo. 16s.

——— Discourses on the Religious Controversies of the Day.
8vo. Ds.

——— Adyvice to the Roman Catholics. By Deax Couper. A
New Edition. With Notes. Fceap. Svo. 3s.

(Trropore) Life. An Eszay. Reprinted from the “Quarterly
Review." Feap.8vo. 1ls.

HOOKER'S (Dr.J.D.) Himalayan Journals ; or, Notes ofan Oriental

Naturalist in Dengal, the Sikkun and Nepal Himalayas, the Khasia
Mountains, &ec. Second Elition. Weodents. 2 vols. ost 8vo.

HOOPER'S (Lievz.) Ten Months among ihe Tents of the Tuski ;

with Incidents of an Aretic Doat Expedition in Search of 8Sir John
Franklin, DBy Lievr. Hoorer, .M. Plates Bvo. lds,

HORACE (Works of). Idited by Deax Miimax., New Edition.
With 200 Woodcuts., Crown Svo. 2ls.

(Life of). By Deax MiLuax. New Edition. Woodeuts,

and coloured Borders. Svo. 9s.

HORNER'S (Fraxcis) Memoirs and Letters. By his DBroTHER.

Sscond Edition. Portrait. 2 Vols. 8vo. 30as.

HOSPITALS AND SISTERHOODS. Second Edition. Feap. 8vo,
L

HOUSTOUN'S (Mnrs.) Yacht Voyage to Texas and the Guilf of

Mexieo., Plates. 2 Vols. Post Bvo. 21s.

HUMBOLDTS (Auex.) Cosmos; or, a Physical Description of the
World., Translated by Cor, and Mrs. Bapixe. Seventh Edition. 3 Vols.
Post 8vo. 10s. 6d.

———————— Aspects of Nature in different Lands and in
different Climates. 'Translated by Cown. and Mns. Samxe. 2 Vols.
Post 8vo. 5as.

HUTCHINSON (Corovesr) on Dog-Breaking; the most expe-

ditious, certain, and easy Method, whether great Excellence or only
Mediocrity be required. Second Edition. Woodeuts. Yeap. 8vo. 73, 6d.

INKERSLEY'S (Tros.) Gothie Architecture in France; Being an

Inguiry into the Chronological Succession of the Romanesque and
Pointed Styles; with Notices of some of the principal DBuildings, and
an Index. Svo. 12s.

IRBY AND MANGLES' Travels in Egypt, Nubia, Syria, and
the IToly Land, including a Journey round the Dead Sea, and through
the Country east of the Jordan. FPost Svo., 2s, Gd.

JAMES' (Rev. Tnoxas) Fables of Esop. A New Version, chiefly

from the Original Greek, With 100 Original Designs, by Jonx
TESNIEL, Twenty-first Edition. Post 8vo. 2, 6d.

JAMESON'S (Mgrs.) Handbook to the Picture Galleries in and

near London. With Historical, Diographical, and Critical Notices.
Post 8vo. Second Edition. 10s.

JAPAN AND THE JAPANESE, Described from the Accounts
of Recent Dutch Travellers, New Edition. Post Bvo. 6s.

JERVIS'S (Lizvr.) Manual of Operations in the Field, for the Use of

Offeers. Tost 8vo. 93, 64,

e
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JESSE'S (Epwarp) Visits to Spots of Interest in the Vicinity of
Windsor and Eton. Woodents, IPost Bvo. 12s.

~————— Scenes and Occupations of Country Life. With Reeol-
lections of Natural History. Third Edition. Woodeuts. TFeap. 8vo, Gs.

————— Gleanings in Natural History, With Aneedotes of the
Sagacity and Instinct of Animals. Eighth Edition. Fcap. 8vo. Gs,

JOCELYN'S (Lorp) Six Months with the Chinese Expedition ; or,
Leaves from a Soldier's Note-Book. Seventh Edition. Feap, 8vo. ba. G4,

JOHNSON'S (Dr. Samvrn) Life; By James DBoswell. Including
the Tour to the Hebrides, with Notes by Sm W. Bcorr. Edited by
the Right Hon. Joux Wirsox Croxer. Third Edition. 1 Yol
Portraits. Royal 8vo, 15s.

C e - - Lives of the most eminent English

Poets. A New Ldition. Edited and annotated. By PETER CUXxINGHAM.
3 vols. 8vo. 225 6d. (Murray's British Classics.)

JOHNSTON'S (Wm) DEngland as it is: Social, Political, and
Industrial, in the Middle of the 19th Century. 2 Vols. Post 8vo. 18s.

JOURNAL OF A NATURALIST. Fourth Edition. Woodeuts,
Post Svo, 9s. Od.

JOWETT'S (Rev. B.) Commentary on St. Paul’s Epistles to the
Thessalonians, Galatians, and Romans. With Notes and Dissertations.
2 Vols. Bvo. 30s.

KEN'S (Bisuor) Life. By A Lavymax. Second Edition., Portrait.
2Vols, 8vo, 18s,

Exposition of the Apostles’ Creed, Extracted from his
“Practice of Divine Love.” New Edition. Ieap. 1s.Gd.

————— Approach to the Holy Altar. Extracted from his “ Manual
of Prayer” and “ Practice of Divine Love,” New Edition. Feap. Svo.
1s. 6d.

KING EDWARD VIrn's Latin Grammar; or, an Introduction
to the Latin Tongue, for the Use of Schools., Tenth Edition. 12mo. 3s. Gd.

: — First Latin Book; or, the Accidence,
Svntax and Prosody, with an English Translation for the Use of Junior
Classes. Second Fdition. 12mo, 2s,

KINNEAR'S (Jomx G.) Cairo, Petra, and Damascus, deszeribed
from Notes made during a Tour in those Countries: with Hemarks on
the Grovernment of Mehemet Ali, and on the present prospects of Syria.

Post Bvo. D&, Gd.

ENIGHT'S (Cumaries) Knowledge is Power: a View of the
Produetive forces of Modern Society, and the results of Labour, Capital,
and 8kill. Woodents. Feap. 8vo. 7. Gd.

Once upon a Time. 2 Vols. Feap. 8vo. 10s.
. 01d Printer and Modern Press. Woodeunts. Feap. 8vo. §s.

KOCH'S (Proressor) Crimea and Odessa: their Climate and Re-
sonrees, deseribed from persenal knowledge, Map. I'ost 8vo., 10s. Gl
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KUGLER'S (Dr. Frasz) Handbook to the History of Tainting
(the [talian Schools). Translated from the German. . Edited, with
Notes, by Sin Cnarves Eastrare., Third Edition. With Woodcunts
from the Old Masters., 2 Vols. Post Svo. 30s.

- (the German, Dutch, Spanish,
and French Schools). Partly Traunslated from the German, Edited,

with Notes, by Sir Epyusp Heap, Bart.  With Woodeuts from the Old
Masters. 2 Vols, Post Svo. 2ds.

LABARTE'S (M. Jeies) Handbook of the Arts of the Middle Ages

and Renaissance. Translated from the French, and edited with Notes.
Woodcuts. Svo.

LABORDE'S (Leox Dg) Journey through Arabia Petraea, to Mount

Sinai, and the Excavated City of Petrma,—the Edom of the Prophecies.
Second Edition. With Plates. 8vo. 18s.

LAMBERT'S (Miss) Church Needlework. With Practical Remarks

on its Preparation and Arrangement. Plates. Post 8vo. 9s. Gd.
- —— My Knitting Book. Woodeuts. 7'wo Parts. 16mo. 3s.
— - My Crochet Sampler. Woodeuts. Two Parts. 16mo. 4s,
Hints on Decorative Needlework. 16mo. s 6d.

LANES (E. W.) Arabian Nights. Translated, with Explanatory
Notes. With Woodents. Horal 8vo, 21s.

LATIN GRAMMAR (Kmve Epwarp tue VIra's)) © For the Use
of Schools. Tenth Edition. 12Zmo, 3s. 64d.

———— First Book (Kixe Epwarp VIL);" or, the Accidence,

Syntax, and Prosody, with English Translation for Junior Classes.
Second Eidition. 12mo. 2,

LAYARD'S (A. H.) Nineveh and its Remains, Being a Nar-
rative of Researches and Discoveries amidst the Ruins of Assyria,
With an Account of the Chaldean Christians of Kurdistan : the Yezedis,
or Devil-worshippers; and an Enquiry into the Manners and Arts of
the Ancient Assyrians. Sixth Edition, FPlates and Woodents., 2 Yols,
Bvo. 3fa,

- Nineveh and Babylon ; being the Result
of a Second Expedition to Assyria. Fowrteenth Thowsand. Plates,
Bvo. 21s. Or Fine Paper, 2 Vols. 8Svo. 80s.

- DPopular Account of Nineveh. 15th Edition. With
Woodeuts, Post 8vo. Bs.

—————— Monuments of Nineveh. First and Second Series.
Illnstrated by One Hundred and Seventy Engravings. 2 Yols. Imperial
Folio, 104, 10s. each.

LEAKE'S (Cor. W. Marrix) Topography of Athens, with Remarks

on its Antiquities; to which is added, the Demi of Attiea, Second
Edition, Plates. 2 Vols, 8vo. 30s.

Travels in Northern Greece. Maps. 4 Vols. 8vo.  60s.

— Greece at the End of Twenty-three Years’ Protection.
Bvo, Gd.

—- Peloponnesiaca: A Supplement to Travels in the Morea,
8vo. 13s,

Thoughts on the Degradation of Science in England,
Svo. 3s.Gd,
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LESLIE'S (C. R.) Handbook for Young Painters, With Illustra-
tiong. Post 8vo. 10s. Gd.

LETTERS FROM THE SHORES OF THIE BALTIC, By a
Lapy. PostBvo., 25 Gd, ;

Madras ; or, First Impressions of Life and
Manners in India. By a LApy, PostSvo. 2s. 6d.

Sierra Leone, written to TFriends at Home.
By a Lapy. Edited by Mrs. Nontox. Post 8vo, Gs,

LEWIS' (G. CorxewaLr) Essay on the Government of Dependencies.
8vo. 12s

——— (lossary of Trovincial Words ueed in Herefordshire and
some of the adjoining Counties. 12mo. 4s. 6d.

———— Essay on the Origin and Formation of the Romance
Languages. Second Edition. Bvo. 12s,

(Lapy Taeress) Friends and Contemporaries of the

Lord Chancellor Clarendon, illustrative of Portraits in his Gallery.
With an Introduction, containing a Deseriptive Catalogue of the Pictures,

and an Account of the Origin of the Collection. Portraits, 3 Vols. -
Svo. 42s.

(M. G.) Journal of a Residence among the Negroes in the

West Indies. Post 8vo. 2s. 6d.
LEXINGTON (Tue) PAPERS; or, Some Account of the Courts
of London and Vienna at the end of the 17th Century. Extracted from

Official and Private Correspondence, 1694-1695. Edited by Hox. H.
MaxwERS SBurron. Svo. 1ds.

LIDDELL'S (Deax) History of the Republic of Rome. From the
close of the Second Punic War to the death of Sylla. 2 Yols. 8vo. In
Freparation.

History of Rome. TFrom the Earliest Times to the

the Establishment of the Empire. 2 Vols. 8vo.

LINDSAY'S (Lorv) Sketches of the History of Christian Art.
3 Vols. Evo. 31s. Gd.

——————— Lives of the Lindsays; or, a Memoir of the Houses

of Crawford and Balearres. To which are ndded, Extracts from the
Official Correspondence of Alexander, sixth Earl of Balearres, during
the Maroon War; together with PPersonal Narratives, by his Brothers,
the Hon. Robert, Colin, James, John, and Hugh Lindsay; and by his
Sister, Lady Anne Barnard. 3 Vols. Bvo, 42s.

Report of the Claim of James, Earl of Crawfurd and

Balearres, to the Original Dukedom of Montrose, created in-1488.

Folio. 15s. s

(Rev. Hewry) Praclical Lectures on the Historical
Books of the Old Testament. 2 Vols. 16mo. 10s.

LITTLE ARTHUR'S HISTORY OF ENGLAND. By Lapr
CaArLcorr. KEighteenth Edition. Feap. Svo.

LIVONTAN TALES.—The Disponent.—The Wolves.—The Jewess.
By the Authorof “Letters from the Baltic.” Post Svo. 2s. .6d.

LOCKHARTS (J. G.) Ancient Spanish Ballads. Historical and
Romantie. Translated, with Notes. New Edition, with Illuminated
Titles, Borders, &c. 4to. Or, Popular Edition, Post Svo. 2s. 6d.

———————— Life of Robert Burns, Fifth Kdition. Feap. 8vo. 3s.
- History of the Late War: with Sketches of Nelson,

Wellington, and Xapoleon. 18mo. 2s. Gd.

————
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LOUDON'S (M=ss.) Ladies’ Gardener; or, Instructions in Gardening,
With Directions for Every Month in the Year, and a Calendar ot
Operations. Eighth Edition. Woodeuts, Feap. 8vo. bs.

— Modern Botany for Ladies ; or, a Popular Introduction
to the Natural System of Plants, Second Edition, Woodeuts. Feap. Svo. 5s

LOWE'S (S1r Hupsox) Letters and Journals, during the Captivity
of Napoleon at St. Helena, DBy WiLriax FonsyTH, Portrait. 3 Vols,
Svo. 434

LYELL'S (Sir Cuariues) Principles of Geology; or, the Modern
Changes of the Earth and its Inhabitants considered as illustrative of
Geology. Niath Edition. Woodeuts, 8vo, 1Ss.

————— Manual of Elementary Geology ; or, the Ancient Changes

of the Earth and its Inhabitantsillustrated by its Geological Monuments,
Fifth Edition. Woodeuts, 8yo.

Travels in North Ameriea, 1841-2; with Observations on
the United States, Canada, and Nova Scotia. Second Edition. Plates.
2 Yols, Post&vo. 1Zs.

Second Visit to the United States of North America,
1845-6. Third Edition, 2 Vols. Post 8vo. 125,

MAHON'S (Lorp) History of England, from the Peace of Utrecht

to the Peace of Versailles, 1T13—585. Fourih Edition. 7 Yols. Bvo. 93s.
— Popular Edition. 7 Vols. Post 8vo. 42s

——————— “Torty-Five ; " a Narrative of the Rebellion in Scot-
land. Post 8vo. 3s.

-—————— History of the War of the Succession in Spain. Second
Edition, Map. B8vo. 13s.

Spain under Charles the Second ; or, Extracts from the
Corresponidenee of the Hon, ALEXANDpER Srassiore, British Minister at
Madrid from 1690 to 170,  Second Fdition. Post 8vo. Gs. Gd.

Life of Louis Prince of Condé, surnamed the Great,
Post 8vo. Bs.

Life of Belisarius, Second Edition. Post 8vo. 10s. 6d.
- Historical and Critical Essays. Post 8vo. 5s.
Story of Joan of Are. Feap. 8vo. 1s.

MCULLOCH'S (J. R.) Collected Edition of Rrcampo’s Political
Works. With Notes and Memoir, Second Edition. 8vo. 16s.

MALCOLM'S (Sir Joux) Sketches of Persia. Zhird Edition.
Fost 8vo. 6a.

MANTELL'S (Gipeow A.) Thoughts on Animaleules; or, the
Invisible World, as revealed by the Microscope, Second Edition. "lates,
16mo. 6e.

MANUAL OF SCIENTIFIC ENQUIRY, Prepared for the Use of
Officers and Travellers in general, By various Writers, FEdited by Sie
J. Henscuer, Bart,  Second Fidition. Maps. Post 8vo. 10s. 6d. (Pulb-
lished by ovder of the Lords of the Admiraity.)

MARKHAM'S (Mgs.) History of England. From the First Inva-
sion by the Romans, down to the fourteenth year of Queen Victoria's
Reign. 68tk Edition. Woodeuts, 12mo. Ga,

~——————— History of France. From the Conquest by the Gauls,
to the Death of Louis Philippe. 80tk Fdition. Woodeuts, 12mo, 6,
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MARKHAM'S History of Germany. From the Invasion by Marius,
to the present time. Gtk Edition. Woodcuts. 12mo, Gs.

History of Greece. With Chapters on the Literature,

Art, and Domestic Manners of the Greeks. DIy Dr. Wu. Sairn,
Seventh Edition. Woodeuts, 12mo, 7s. 6d,

e~ History of Rome, from the Earliest Times to the
Establishment of the Empire. Iy Deax LivpeELn. Woodeuts. 12mo.
In the Press.

————  SermonsforChildren. Second Edition. Feap.8vo. 3s,
MARKLAND'S (J. H.) Remarks on English Churches, and Sepul-
chral Memorials. Fourth Edition. Woodcuts, Fcap, 8vo. 6s. 64.
— ————— Reverence due to Holy Places. Third Edition.
Feap. 8vo. 2s.

MARRYAT'S (Josern) History of Fottery and Porecelain, in the
15th, 16th, 17th, and 18th Centuries. "With a Deseription of the Manu-
facture, a Glossary, and a List of Monograms. With Coloured Plates
and Woodents, Svo. 31s.64,

*.* A few copies on India Proofs, mounted on Large Poper. 4to. 5L bs.

MATTHIA'S (Avavstus) Greek Grammar for Schools. Abridged

from the Larger Grammar. DBy Blomfield. Sth Edition. Revised by
EpwaARrDps. 12mo. 3s.

Greek Accidence for Schools. Abridged by
SLOMFIELD. Fourth Edition, revised by Epwanrps. 12mo. 2s.
MAUREL’S (Juies) Lssay on the Character, Actions, and Writings
of the Duke of Wellington. Second Edition, Feap. 8vo.  1s. 6d.
MAWE'S (H. L.) Journal of a Passage from the Pacific to the

Atlantie, erosging the Andes in the Northern Provinces of Peru, and
descending the great River Maranon. 8vo. 12s,

MAXIMS AND HINTS for an Angler, and the DMiseries of

Fishing. Dy Ricnarp Pexwy, Second Edition. Woodeuts. 12mo. B5s.
MAYO'S (Dr.) Pathology of the Human Mind. Feap. 8vo. 5s. 6d.
MELVILLE'S (Hermaxs) Typee and Omoo; or, Adventurcs

amongst the Marquesas and South Seas, 2 Vols. Iost Svo.

MENDELSSOHN'S (Ferix Barrrmorpy) Life. By Jurks Bexepicr.
Svo. 2s. 6d.

MERRIFIELD (Mgs.) on the Arts of Painting in Oil, Miniature,
Mosaie, and Glass ; Gilding, Dyeing, and the Preparation of Colours
and Artificial Gems, described in several old Manuseripts, 2 Vols. 8vo.
J0s.

MEREDITH'S (Mgs. Cuaries) Notes and Sketches of New South
Wales, during a Residence from 1839 to 1844. TPost 8vo. 2s. 64d.

— e Tasmania, during a Residence of Nine Years. With
Illustrations. 2 Vols. Post Svo. 18s.

MILLS (Artrur) On Colonial Constitutions, An QOutline of the
History of DBritish Dependencies.  Map. Svo,

MITCHELL'S (Tuomas) Plays of Aristophanes. With English

. Notes, Svo.—1.CLOUDS, 105.—2, WASID'S, 10:.—3. FROGS, 15s.
MODERN DOMESTIC COOKERY. ZFounded on Principles of

«Lconomy and Practieal Knowledge, and adapted for Private Families,
New Edition. Woodents, Feap. Svo.  bs.
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MILMAN'S (Drax) History of Christianity, from the Birth of

Christ to the Extinction of Paganism in the Roman Empire. 3 Vols.
Svo. 38s,

— History of Latin Christianity ; including that of the
IPopes to the Pontificate of Nicholas V. 6 Vols. Svo. 72s,

Character and Conduct of the Apostles conzidered as
an Evidence of Christianity. Svo. 10s. Gd.

——— Life and Correspondence of Edward Gibbon. Portrait.
Svo, s,

— Life and Works of Horace. With 300 Woodcuts.
New Edition. 2 Vols., Crown Svo. 30s.
—— DPoetical Works., DPlates. 3 Vols. Fecap. 8vo. 18s.

— Fall of Jerusalem. Feap. 8vo. 1s.

MILMAN'S (Capr. E, A.) Wayside Cross; or, the Raid of Gomez.
A Tale of the Carlist War. ost Svo. 2s. Gd.

MONASTERY AND THE MOUNTAIN CHURCH. By Author

of * Sunlight through the Mist.”! Woodecuts, 16mo. 4#.

MOLTKE'S (Barox) Russian Campaigns on the Danube and the
Passage of the Balkan, 152533, Ilans, B8vo. 1ds.

MOORE'S (Tmoumas) Life and Letters of Lord Byron, Plates,
6 Vols. Feap.S8vo. 18s.; or, One Yolume, Royal 8vo. 12s,

MOZLEY'S (Rev. J. B.) Treatise on the Augustinian Doctrine of

Predestination. Svo. 14s,

MUCK MANUAL (The)for the Use of Farmers. A Practical Treatise
on the Chemiecal Properties, Management, and Application of Manures.
By FREDERICK FALKNER. Second Idition. FFeap. 8vo, Ds,

MUNDY's (Capr. Ropyey) Events in Borneo, including the Occu-
pation of Labuan and Visit to the Celebes. Plates, 2 Yols. 8vo. 32s,

MUNRO'S (GeveraL Sir Tromas) Life and Letters. DBy the Rev.
G. R.Grere. Post Svo, B6s.

MURCHISON'S (Sir Roperrck) Russia in Europe and the Ural
Mountains ; Geologieally Illustrated. ‘With Coloured Maps, IPlates,
Sections, &c. 2 Vols. Royal 4to, 81, 8s,

—— Siluria ; or, a Historv of the Oldest Rocks con-
taining Organic Remains. With Map and Plates. 8vo. 30s.

MURRAY'S (Carr. A.) Naval Life and Services of Admiral Sir
Philip Darham. B8vo. 5. 6d.

MURRAY'S RAILWAY READING. Published ocecasionally :

varying in size and price, nnd suited for all classes of Readers.

[The following ave published ;)

Wertrnoroxn., By Loan Erieauene, Gl | Mainox's Joax or Anc. 15
MIMRODOX THE Uiasw, la. | MNegan's EMiorasr, 2s Gl
Fasavs rnoy “Tur Tiues” 2 Vola, 8a Nimnon o8 TuE Roap, ls.
Mvsrc asxn Darss, s, WiLkixsos's Axciest Eaverrans, 12a.
Larann's Porvias AccoustTor NisEvED. UCnogen ox Tue GuUILLoTINE. ls

an. iloLpway'a MNonwar., s,
Mursian"s Farvor JERvaanrar. 1s Mavne's Werningron, I 6d.
Manmox's “ Fortr-Frve" s Camrnene’s Lairx or Bacos, 2s.
Larr ar Turovorne Hoox., s Tiue Frowen Ganprx., ls.
I"erns or Navat Daniao, 2 Yols, 5i, Lockumant's Sraxian Bannana., s, 6d.
Tue [Hovey Bee. 1a. l.wvcas o History., GA.
Jases' Eaor's Fanies, Do id. teavries or Brnox, s,
Kivnoo of tur Teer. s 6d, Tavion's Nores rron Lire. Ti,
Orarnaxt’s Nursvn, 2o, G, ligsrrTEn ADpDHEases. la,
Ant or Mivixe, 1o Gl Peaxx's Iloxts o ANoLIsaG. Qs

TMarean's Tarerant Exairs. %y,
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MUSIC AND DRESS. Two Essays, by a Lady. Reprinted from
+the * Quarterly Review.” IFeap.8vo. 1s.

NAUTICAL ALMANACK (The). (Published by Order of the
Lords ('ommissioners of the Admirally.) Royal 8vo. 2s. 64,

NAPIER'S (Sir Wa.) English Battles and Sieges of the Peninsular
War. With Portrait. Post Bvo. 10z 6d.

NAVY LIST (The Royal). (Published Quarterly, by Authority.)
12mo. 2s. Gd.

NEWBOLD'S (Lrevur.) Straits of Malacea, I'enang, and Singapore.
2 Vols. Bvo. 206s,

NEWDEGATE'S (C. N.) Customs’ Tariffs of all Nations; collected
and arranged up to the year 1855. 4tp. 30s.

NICHOLLS' (Sir Georee) History of the English Poor Law : in
connection with the Condition of the People. 2 Vols. Svo. 28s.

NIMROD On the Chace—The Turf—and The Road. Reprinted
from the ¥ Quarterly Review.” Woodents. Ieap.8vo. 3s.6d.

NORTON'S (How. Carorine) Letters from Sierra Leone, to Friends
at lHHome. Dy a Lapy. Edited by Mrs. Norrox. Post 8vo. Gs.

O'BYRNE'S (W. R.) Naval Biographical Dictionary, comprising
the Life and Services of every Living Officer in H. M., Navy, from the

Rank of Admiral te that of Lieutenant. Compiled from Authentic and
Family Documents. Royal 8vo. 42s.

O'CONNOR'S (R.) Field Sports of France ; or, Hunting, Shooting,

and Fishing on the Continent. Woodeuts, 12mo. 7s. 6d.

QLIPHANT'S (Laivurexce) Journey to Katmandu, with Visit to
the Camp of the Nepaulese Ambassador. Feap. 8vo. 2s. 6d.

OXENHAM’S (Rev. W.) English Notes for Latin Elegiacs ; designed
for early Proficients in the Art of Latin Versification, with Prefatory
Rules of Composition in Elegiac Metre.” Second Edition. 12mo. 4s.

PAGET'S (Jomx) Hungary and Transylvania. With Remarks on
their Condition, Social, Political, and Economical. Third and Cheaper
Edition. Woodcuts. 2 Yols. 8vo, 18s,

PARISH'S (Sir Woopsing) Buenos Ayres and the Provinces of the

Rio de la Plata, Their First Discovery and Conquest, Present State,
Trade, Debt, &c. Second Edition. Map and Woodents. Svo. 1bs.

PARIS'S (T. C.) Letters from the Pyrenees during Three Months’
Pedestrian Wanderings amidst the Wildest Scenes of the Irench and
Spanish Pyrences. Woodents. Post Bvo.  10s. bd.

PARKYNS (Mawxsrroip) Personal Narrative of Three Years' Resi-
dence and Adventures in Abyssinia. Woodeuts. 2 Vols. 8vo. 30s.

PEILE'S (Rev. Dr.) Agamemnon of Mlschylus. A New Edition
of the Text, with Notes, Critical, Explanatory, and Philological, for
the Use of Students. Second Edition. 8vo. 9s.

Choephorce of Aschylus. A New Edition of the Text,
with Notes, Critical, Explanatory, and Ihilological, for the Use of
Students. Second Edition. 8vo. Us.

PELLEW'S (Deax or Nomwicn) Life of Lord Sidmouth, with
his Correspondence. Portraits. 3 Vols. 8Svo, 42s,

PENN'S (Rremarp) Maxims and Iints for an Angler, and the
Miscries of Fishing. To which is added, Maxims and IHints for a
Chiess-player, New Fdition. Woodents. Feap. 8vo. 1s.
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PENN'S (GraxviLLe} Bioscope; or, Dial of Life Explained. To
which is added, a Translation of §t. Paulinus' Epistle to Celantia, on
the Rule of Christian Life: and an Elementary View of General Chrg-
nology. Second Edition. With Dial Plate, 12Zmo. 12,

PENROSE'S (Rev. Joux) Lives of Vice-Admiral Sir C. V. Penroze,

and Captain James Trevenen. Portraits. 8Svo. 10s. Gd.

—- —— Faith and Practice ; an Exposition of the Principles
and Duties of Natural and Revealed Religion. Iost Bvo.

——————— (F. C.) Principles of Athenian Architecture, and the
Optical Refinements exhibited in the Construction of the Ancient
Buildings at Athens, fi'om a Survey. With 40 Plates. Folio. B!, ds.
( Published under the direction of the Dilettanti Society.)

PERRY'S (Siz Ersgixe) Bird's-Eye View of India. With Extracts

from a Journal kept in the Provinces, Nepaul, &c, Feap. 8vo.
PHILLIPS' (Joux) Memoirs of Willlam Smith, LL.D. (the Geo-
logist). Portrait. 8vo. ¥s. 6d,
Geology of Yorkshire, The Yorkshire Coast, and the

Mountain-Limestone District. 1’lates 4to. Part L., 3ls. 6d.—Part 1].,
925, Bd.

— - The Riverz, Mountains, and Sea Coast of Yorkshire,
With Essays on the Climate, Scenery, and Ancient Inhabitunts of the
Country. &Second Edition, with 36 Plates. Bvo. 154.

PHILOSOPHY IN SPORT MADE SCIENCE IN EARNEST;

or, the First Principles of Natural Philosophy inculcated by aid of the Toys
and Sports of Youth, Seventh Edition. Woodeuts. Feap, Svo. 7s.Gd.

PHILPOTT'S (Bismor) Letters to the late Charles Butler, on the

Theological parts of his * Book of the oman Catholic Church ;" with
wemarks on certain Works of Dr. Milner and Dy, Linrard, and on some
parts of the Evidence of Dr. Doyle. Second Fdition, Bvo. 10s.

PHIFPS' (Hox. Enmusp) Memoir, Correspondence, Literary and
Unpublished Dizries of Ilobert Plumer Ward. Mortrait. 2 Yols, 8vo. 28s.

POOLE'S (R.8.) Horse Egyptiacee ; or, the Chronology of Ancient
Egypt, discovered from Astronomical and Hieroglyphic Hecords upon
its Monuments. Plates. Svo. 105 Gd.

POPE'S (Arexaxper) WORKS., An entirely New Edition. Edited

by the Right Hon. Jonxy Wirsox Croker, assisted by PETERr CUussisg-
iy, F.85. A, 8vo., Ja the Press.

PORTER'S (G. R.) Progress of the Nation, in its various SBocial and
Economical Kelations, from the beginning of the Nincteenth Century,
Third Eelition, Bvo. 24s.

(Rev. J. L) Five Years in Damascus, With Travels to
Palmyra. Lebanon, aud other Heripture Sites. Map and Woodeuts.
2 vols. Post 8vo,

— (Mrs. G. R.) Rational Arithmetic for Schools and for
Private Instruction. 12mo. 3s. 6.

POWELL'S (Rev, W. P.) Latin Grammar simplified. 12mo. 3s, 6d.
PRAYER-BOOK (Tur), Illuminated with 1000 Iustrations of Bor-

ders, Initials, Vignettes, &¢. Medium 8vo. Cloth, 21s.; Calf, 315, Gd.
Morocen, 425,
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PROGRESS OF RUSSIA IN THE EAST. An Historical Sum.

mary, continued to the Present Time, With Map by Arrowssmitu.
Third Edition. Bvo. 6s. Gd.

rPUss IN BOOTS. With 12 Illustrations; for Old and Young.

By Orro SreECKTER. A New Edition. 16mo,
QUARTERLY REVIEW (Tue). 8vo. 6s.
RANKES (Lrororp) Political and Eecclesiastical History of the

Popes of Rome, during the Sixteenth and Seventeenth Centuries, Trans-
lated from the German by Mzs. Avstin. Lhird Edition. 2 Vols. 8vo, 24s,

RAWLINSON’S (Rev. Grorce) Herodotus, A New English

Version. Translated from the Text of GalsForp, and Edited with
Notes, illustrating the History and Geography of Herodotus, from the
most recent sources of information, embodying the chief Results,
Historical and Ethnographical, which have been arrived at in the pro-
gress of Cuneiform and Hieroglyphical Discovery. Assisted by CoLoseL
Rawrissox and Sir J. G. WiLkixsox, 4 Vols. 8vo. J[n FPreparation,

WEJECTED ADDRESSES (Tue). By James Axp Horace Smitmh,

With Biographies of the Authors, and additional Notes. New Edition,
with the Author's [atest Corrections. Portraits. Feap. 8vo. 1s, or on
Fire Paper. With Portrait and Woodcuts. Feap. 8vo. Bs.

RICARDO'S (Davip) Political Works. With a Notice of his
Life and Writings. DBy J. R. M'Currocn. New Edition. 8vo. 16s.

RIPA'S (Faraer) Memoirs during Thirteen Years’ Residence at the

Court of Peking, in the Service of the Emperor of China. Translated
from the Italian. DBy ForTuxaTo PRANDI. FPost Svo. - 2z, 64,

ROBERTSON'S (Rev. J. C.) History of the Christian Chureh, to

the Pontificate of Gregory the Great: a Manual for general Hcadnrs as
well as for Students in Theclogy. Svo. 12s,

ROBINSON'S (Epwp., D.D.) Biblieal Researchesin the Hnl;r Land.
A New and Revised Edition. With Maps. 2 Vols. 8vo. In Preparaticn.

——————— Later Biblical Rescarches in the Holy Land in the
year 1852, Maps. 8vo. In Preparation.

VOMILLY’'S (Sir Samvin) Memoirs and DPolitical Diary. By his
Soxs, Third Edition. Dortrait. 2 Vols. Feap. 8vo. 12s.

ROSS'S (Sir James) Voyage of Discovery and Research in the
Southern and Antarctic Regions during the years 1830-43. Plates.
2 Vols.8vo. 36s.

ROYAL SOCIETY OF LITERATURE (Tre). TRANSACTIONS.
Plates, Vols. I.to IIT. Svo. 12s. each.

RUNDELL'S (Mgrs.) Domestic Cookery, founded on Principles

of Economy and Practice, and adapted I'ur Private Families. New and
dtevised Edition. Woodents. Feap, Svo. bBs.

RUXTON'S (George F.) Travels in Mexico; with Adventures

among the Wild Tribes and Animals of the Prairies and Rocky Moun-
tains. Post 8vo. 6Gs.

SALE'S (Lapy) Journal of the Disasters in Affghanistan, Eightl

Edition. Post 8vo. 12s,
———— (Sir Roperr) Brigade in Afighanistan. With an Account of
the Seizure and Defence of Jellalabad, By Rev.G.R.GuEig,. Post 8Svo,2s.64.

SCROFPE'S (WrLrian) Days of Deer-Stalking in the Forest of Atholl ;

with some Account of the Nature and Ilabits of the Red Deer. ﬂud
Edition, Woodents, Crown Svo. 20z,
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SCROPE'S Days and Nights of Salmon Fishing in the Tweed ;
with a short Account of the Natural History and Habits of the Salmon,
Second Lidition. Woodcuts. Royal Svo., 3ls. Gd.

— (G. P.) Memoir of Lord Sydenham, and his Administra-
tion in Canada. Second Edition. TPorvtrait. Svo. 9s. 06d.

SENTENCES FROM THE PROVERBS. In English, French,
Italian, and German. For the Daily Use of Young Persons. By A Lapy.
16mo. 3s. Gd.

SEYMOUR'S (H. Daxny) Travels in the Crimea and along the

Shores of the Sea of Azoff and the Dlack Sea. Third Edition. May.
8vo. 124

SHAW'S (Taos. B.) Outlines of English Literature, for the Use of

Young Students. IDost Svo. 12s,

SIDMOUTH'S (Lorp) Life and Correspondence, By the Hox. and
ReEv. GEORGE PELLEW, DEAx oF Nonwicr., Porlraits. 8 Yols, Bvo., 42s,
SIERRA LEONE ; Deseribed in a Series of Letters to Friends at

Ilome. By A Laov, Edited by Mps. Norrox, I'ost Svo. 6s.

SMITH'S (Wwx., LL.D.) Dictionary of Greek and Roman Anti-
quities, Second Edition. With 500 Woodcuts., Bvo. 42s,

Smaller Dictionary of Greck and Roman Antiquities.
Third Edition. With 200 Woodents. Crown S8vo. Ts. Gd.

Dictionary of Greek and Roman Biography and My-
thology. With 500 Woodeuts. 3 Vols. Svo. 5l 15s. Gd.

Dictionary of Greek and Roman Geography. Woodeuts.
Yol.I. 8vo. 306s.

~ New Classical Dictionary for Schools, Compiled from
the two last works., Third Edition. 8vo. 15s.

————— Smaller Classical Dictionary. Third Edition. With
200 Woodeuts. Crown 8vo. Ts. Gd.
- — New Latin-English Dictionary. Dascd upon the Works

of Forcellini and Freund, Medinm Svo., 21s.
————— Smaller Latin-English Dictionary, Square 8vo. 7Ts. Gd.

— School History of Greece ; from the Earliest Times to
the Roman Conquest, with Supplementary Chapters on the Histwy of
Literature and Art, Woodents, Scventh Edition, Crown Svo. 7s. 6d.

- ———=— Bchool History of Rome; from the Earliest Times to
the Establishment of the Empire. By 1I. G. LipveELL, D.D., Dean
of Clirist Churech, Woodcuts, Post Svo. Fa the Press.

—————— Gibbon's Decline and Fall of the Roman Empire,
Edited, with Notes. Tortrait and Map. 8 YVold, 8vo, €0s. (Murray's
British Classics.)

(Wx. Jas) Grenville Letters and Diaries, including
Mr. GrRESVILLE'S Diany or ToriTican Evests, while First Lord of
the Treasury. Edited, with Notes. 4 Vols, B8vo. Gls.

—————— (James & Honace) Rejected Addresses. 23nd Edition.
Feap.8vo, 1s., 0r Fine Paper, With Portrait and Woodeuts, Feap Svo, br.
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SOMERVILLE'S (Mary) Physical Geography. Third Edition.
Portrait. 2 Vols. Feap. Svo, 12s,

Connexion of the Physical Sciences. Eighth
Edition, Plates. Feap. 8vo, 10s.6d.

SOUTHEY'S (Roeerr) Book of the Church ; with Notes contain-
ing the Aunthorities, and an Index. Sizth Edition. 8vo. 12s.
LivesofJohn Bunyan & Oliver Cromwell. Post8vo. 24.6d.

SPECEKTER'S (Orro) TPuss in Boots, snited to the Tastes of Old
and Young. A New Edition. With 12 Woodents. Square 12mo.

— Charmed Roe; or, the Story of the Little Brother

and Sister. Illustrated. 16mo.

STANLEY'S (Epwarp, D.D.,, Bp. of Norwich) Appresses Axp
Cuances. With a Memoir of his Life. By His Sox. Second Edition.
8vo. 10s. CGd.

(Arrmur P.) Commentary on St. Paul's Epistles to
the Corinthians, with Notes and Dissertetions. 2 Vols. 8vo. 24s.

- Historical Memoirs of Canterbury. The Landing of
Anzustine—The Murder of Becket—The Black Prince—The Shrine of
Becket, Second Edition., Woodents. 8vo. 8s. Gd.

Travels in Sinal and Palestine. Map. 8vo.

ST, JOHN'S (Cranues) Field Notes of a Sportsman and Naturalist
in Sutherland. “VWoodeuts., 2 Vols. Post Svo. 18s.

Wild Sports and Natural History of the Highlands.

~——————— (Bavie) Adventures in the Libyan Desert and the
Oasis of Jupiter Ammon, Woodeuts. TPost 8ve. 2s. 6d.

STISTED'S (Mrs. Hesry) Letters from the Bye-Ways of Italy.
Plates. 8vo. 18s,

STOTHARD'S (Tros., R. A.) Life. With Personal Reminiscences.
By Mrs. Bray. With Portrait and 60 Woodents. 4to. 2l1s.

STREET'S (G. E.) Brick and Marble Architecture of Italy, in the
Middle Ages. Plates. Svo. 2ls,

STRIFE FOR THE MASTERY. Two Allegories. With Illus-

trations. Crown S8vo. Gs.

SUNLIGHT THROUGH THE MIST; or, Practical Lessons

drawn from the Lives of Good Men, intended as a Sunday DBook for
Children. By A Lavpy., Second Edition. 16mo. 3s. Gd.

SUTTON (How. H. Maxsers). -Some Account of the Courts of

London and Vienna, at the end of the Seventeenth Century, extracted
from the Official and Private Correspondence of Robert Sutton (late
Lord Lexington) while British Minister at Vienna, 1694-98. Svo. 14s.

SWIFT'S (Jowarmax) Works. New FEdition, based upon Sir
Whalter Scott's Edition, entirely revised. Svo. J[n Preparation.

SYDENHAM'S (Lorp) Memoirs. With his Administration in
Canada, By G.PovreT Scnorg, MUP. Second Edition. Portrait. 8vo. 9s. 6.

-
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TALBOT'S (H. Fox) English Etymologies. 8vo. 12as.
TAYLOR'S (Hexry) Notes from Life, in Six Bssays. Post 8vo. Gs. ;

or, Cheap Edition, Feap. 8vo. 2s.

- Notes from Books. Third Edition. Tost 8vo. 9s.
(J. E.) Fairy Ring. A Collection of Stories for Young

Persons. From the German. With Illustrations by Ricuarp DoyLE.
Second Edition. Woodeuts. Feap. Svo. 7s. 6d.

TENNENT'S (Sir J. E.) Christianity in Ceylon. Its Introduction
and Progress under the Portuguese, Duteh, British, and American Mis-
sions. With an Historical Sketch of the Drahmanical and Buddhist
Superstitions. Woodents. Svo. 14s.

THREE-LEAVED MANUAL OF FAMILY TRAYER; arranged
s0 a5 to save the trouble of turning the Pages backwards and forwards.
Roval Svo. 2s.

TICKENOR'S (Georce) History of Spanish Literature. With Criti-
cisms on particular Works, and DBiographical Notices of Prominent
Writers., Second Edition. 3 Vols. 8vo. 24s.

TREMENHEERE'S (H. 8.) Political Experience of the Ancients,
in its bearing on Modern Times. Feap. 8vo. 2s. Gd.

_— Notes on Public Subjects, made during a
Tour in the United States and Canada. - Post 8vo. 10s. Gd.

——————— Constitution of the United States compared
with our own. Post8vo. 9s. 6d.

TURNBULL'S (P. E.) Narrative of Travels in Austria, with

Remarks on its Social and Political Condition. 2 Vols. 8vo. 24s.

TWISS' (Horace) Public and Private Life of Lord Chancellor Eldon,

with Selections from his Correspondence. Portrait. Third Edition,
2 Yols. Post 8vo. 21s.

UBICINT'S (M. A.) Letters on Turkey and its Inhabitants—the

Moslems, Greeks, Armenians, &e, 2 Vols. Post Svo,

VAUGHAN'S (Rev. Dr.) Sermons preached in Harrow School.
Bvo. 10s. 6d.

— - - Nine New Sermons. 12mo. 5s.
VAUX'S (W. 5. W.) Handbook to the Antiquities in the British

Museum; being a Deseription of the Remains of Greek, Assyrian,

Egyptian, and Etruscan Art preserved there. With 300 Woodeuts.
Post 8vo. Ts. 6d.

YOYAGE to the Mauritius and back, touching at the Cape of Good
Hope, and St. Helena. By Author of “ PAppiana.” Post 8vo. 9s. 6d.

WAAGEN'S (Dr.) Treasures of Art in Great Dritain. Deing an
Aceonnt of the Chief Colleetions of Paintings, Senlpture, Mannseripts,
Miniatures, &e. &c., in this Conntry. Obtained from I’ersonal Inspee-
tion during Visits to England. 3 Vols, Svo, 36s.

WADDINGTON'S (Deax) The Condition and Prospeets of the
Greek Church, New Edition. Feap. 8vo. 3s. 6d.

WAKEFIELD'S (E. J.) Adventures in New Zealand. With

some Account of the Beginning of the British Colonisation of the
Island. Map. 2 Vols, 8vo, 28s,

WALKS AND TALKS. A Story-book for Young Children, By
AUNT Ipa. 'With Woodents, 16mo. 5s.




42 LIST OF WORKS PUBLISHED BY MR. MURRAY.

WARD'S (Roserr Prumer) Memoir, Correspondence, Literary and
Unpublished Diaries and Remains, Dy the Hox. Epmuxp Puiprs.
Portrait. 2 Vols. Bvo. 28s.

WATT (Jaxrs); Origin and Progress of his Mechanieal Inventions.
Illustrated by bis Correspondence with his Friends. Edited with an
Introductory Memoir, by J.I'. Mutknueap, Plates. 3 vols. Svo,, 455, :
or Large Paper. * 4to.

WELLESLEY'S (Rev. Dr.) Anthologia DPolyglotta; a Selection
of Versions in various Languages, chiefly from the Greek Anthology.
Svo, 15s.; or 4to, 42s.

WELLINGTON’S (Tue Duke or) Character, Aclions, and Writings.
By JuLES MAUREL. Second Edition. 1s. Gd.

—————— Despatches during his various Campaigns.

Compiled from Official and other Authentic Documents. By Cor.
Gurwoop, C.B. New Enlarged Edition. 8 Yols. 8vo. 21s. each.

Selections from his Despatclies and General
Orders. Bvo. 18s. _

~———— - Speeches in Parliament. Collected and Arranged
with his sanction., 2 Vols, Bvo. 42z,

WILKIE'S (Sir Davip) Life, Journals, Tours, and Critical Remarks

on Works of Art, with a Selection from his Correspondence, By ALray

« CusxingmaM. Portrait. 3 Vols. Svo. 425,

WILKINSON'S (Siz J. G.) Popular Account of the Private Life,

Manners, and Customs of the Ancient Egyptians. With 500 Wood-
cuts. 2 Vols. Post 8vo. 12s.

— Dalmatia and Montcnegro; with a Journey to

Mostar in ITertzegovina, and Remarks on the Slavonie Nations. Plates
and Woodents., 2 Vols. Svo, 42z,

—————— Handbook for Egypt.—Thebes, the Nile, Alex-
andria, Cairo, the Pyramids, Mount Sinai, &e. Map. Post 8vo. 15s.
e : (G. B.) Working Man’s Handbook to South Aus-

tralia; with Adviee -to the Farmer, and Detailed Information for the
geveral Classes of Linbourers and Artisans. Map., 18mo. 1s. Gd.

WOOD'S (Lievr) Voyvage up the Indus to the Source of the

River Oxusg, by Kabul and Badakhshan, Map. Svo. 14s,

WOODWARD'S (B. B.) Handbook of Chronology and History ;

Alphabetically Arranged to Facilitate Reference., Svo,

WORDSWORTH'S (Rev. Dg.) Athens and Attica. Journal of a
Tour. Third Edition. Plates. Post 8vo. 8s. 6d.

~ King Edward VIth’s Latin Grammar, for the
Use of Schools, 10th Edition, vevised. 12mo. 3s. Gd.

First Latin Book, or the Acecidence, S_‘rnlax.

and Prosody, with English Translation for Junior Classes. Second
FEdition. 12mo. 2s.

WORNUM (Rarru). A Biographical Dictionary of Italian Painters :
with a Table of the Contemporary Schools of Italy., DBy a Labpy.
Post 8vo. Gs. Gd.

WORSAAE'S (J. J. A.) Account of the Danes and Northmen in
England, Scotland, and Ireland. Woodents. Svo. 10s, 6.

YOUNG'S (Dr. Taos.) Life and Miscellaneous Works, edited
by Deax Pracuock. and Joux Lerrcu. IDortrait and Plates. 4 Vols.
Svo. 1584. cach.
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