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from his house. They will build walls a thousand feet high to veil the 
sun. His book can be the torch that lights a millennium, and a torch of 
war, tool But where will it be printed? 

In Germany! says Rheticus. 
Who will publish it? 
My friends in Nuremberg! says Rheticus. 
And so a young professor wrote the first book about the master who 

remained in the shadow. Was it not daring on the part of the young man 
to write about an unpublished book? An unknown young Jllan came 
forth and told the world-the world of the scientists-that a revolution 
hacl taken plac.e, the most peaceful and yet the most tremendous in the 
history of mankind-that an astronomer had appeared too great to be 

compared even to the greatest astronomer of the preceding centuries, the 
world-famous Regiomontanus, but worthy to be compared only to the 
unique astronomer ,who for the space of one thousand five hundred years 
had legislated that the earth was motionless and that the sun was its 
satellite-the unique man, the Alexandrian Ptolemy. Ptolemy was wrong 
and Copernicus had proved it and had worked out a better theory. This 
theory was true and as clear as the sun! 

This work about an unpublished manuscript was successful and caused 
a sensation. No sooner was it printed in Danzig than it had a new edition 
in Basel: Achilles Gassarus, a friend and countryman of Rheticus, the 
young man in Lindau to whom Rheticus had sent a copy of his Narratio 
Prima with an enthusiastic letter, had it reprinted at once by the printer 
Georg Winter at Basel, for at that time Danzig was too far away from 
southern Germany and Switzerland to import copies from there. Gassarus -
wrote in the dedication that he hoped the "almost divine work of 
Copernicus" would be published soon. Gassarus' young friend, Georg 

V ogelinus of Constance, too, was so enthusiastic that he composed a 
Latin epigram for Gassarus to put on the title page. 

Several scholars had apparently become interested as a result of Rheticus' 
book. 

Originally Copernicus intended to publish only his planetary tables and 
directions for their use, not his planetary theory. But now Giese induced 
the old master to work out his planetary theory, too, and submit it to 
the judgment of the learned. Rheticus reports this achievement of Giese's 
in his Encomium Prussiae. 

Now it was necessary to prepare a copy of the draft for the printer. 
Rheticus probably made this copy. In the course of this painstaking 
labor a few defects might have struck him: the trigonometrical treatise 
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was not completed; the revision of some of the data in the tables begun 
by Copernicus had not been completed. 

Copernicus himself must have undertaken all these revisions. In the 
draft there are only a few corrections in another hand, probably Rheticus'. 
Occasionally dubious numbers are underscored with dots, apparently to be 
checked later. Occasionally Rheticus made a mistake. He copied a passage 
for the printer that Copernicus had crossed out, but dropped Copernicus' 
introduction* because the dedication to Paul III seemed to make it super­
fluous. Nor did Rheticus take the poem that Dantiscus had composed for 
the Book of Revolutions in the summer of 1541. 

At that time Copernicus had completed his trigonometrical treatise. 
But he did not make use of his new results concerning the motions of 
Mercury and Venus for the Book of Revolutions. Nor did he write the 
summary of his results that would have completed the work. 

As late as in the spring of 1541 he was not ready. It appears from a 
letter of Paul Eber's (to Melanchthon, dated April 15, 1541), that Rheticus 
had written to him that he was waiting for the completion of the Book of 
Revolutions and could not return for the next fair, but only for the 
autumn fair. And that they had already discovered that the comets did 
not arise in the region of the elements, but in the region of the ether, 
beyond the moon I • 

The versatile young scholar also took part in other studies of Coper­
nicus: thus he probably used Copernicus' preliminary geographic works 
to draw his map of Prussia. In 1529, Bishop Moritz had asked Alexander 
Sculteti and Copernicus to make such a map. It is not known whether 
it was finished at that time. But Copernicus' material, according to notes 
by C~spar Schuetz, was still accessible at the end of the sixteenth century. 

In the course of his trip to Lobau, Danzig and Konigsberg Rheticus 
became acquainted with various peoples and countries. He was invited 
to Danzig by a cousin of Copernicus', Burgomaster Werden. In Konigs­
berg he saw Duke Albrecht of Prussia. 

Rheticus composed a "Tabula chorographica of Prussia and a few adja­
cent lands" and dedicated it, together with "a little instrument to measure 
the length of the day throughout the year" to Duke Albrecht. 

The tabula chorographica and the "little instrument" have been lost. 
But we have Rheticus' Chorographica, a treatise on the methods of draw­
ing maps. This treatise, too, composed under Copernicus' supervision, 
was sent by Rheticus to Albrecht. ' 

In order to arouse the duke's interest in Copernicus' astronomical works 
* See Chapter 1. 

1 
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he promised the prince who believed in astrology great advantages for 

astrology from his teacher's studies. 
Incidentally, Rheticus also mentions Albrecht Duerer whom he might 

have met at Nuremberg. ("Albrecht Duerer teaches in his books how to 

reproduce a landscape. . . .") 
He also begs that the duke intercede with the Elector of Saxony and 

the University of Wittenberg so that these will give him permission to 

publish Copernicus' work. The duke sent him the desired recommenda­

tions and a Portuguese ducat as an honorarium for the dedication. And 

Rheticus returned to Wittenberg. 
He must have taken to Germany, together with his copy, his teacher's 

original draft, so now Copernicus could no longer change anything. 

But it was only with the greatest effort that Copernicvs had undertaken 

a few more revisions. His strength probably no longer sufficed for the 

synthesis at the end of the book and the necessary finishing touches. 
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"IN PRAISE OF PRUSS/A" 

Prussia, the classical country of schools and 
barracks. 

VICTOR COUSIN 

La patrie de la pensee. 
MADAME DE STAEL, De l'Allemagne 

We are Prussians and Prussians we want to 
remain! 

BISMARCK, 1849 

RHETICUS begins his praise of Prussia with Pindar and ends it with 
Euripides. But Prussia meant for him a Baltic province, a few Hanseatic 
cities, Ermland, secularized East Prussia and Polish Prussia. 

Here is the passage from Encomium Borussiae which deals with the 
friendship between Giese and Copernicus: ( translated by Edward Rosen, 
Three Copernican Treatises, The Commentariolus of Copernicus, The 
Letter against Werner, The Narratio Prima of Rheticus, Columbia Uni-
versity Press, 1939.) • · 

''In particular, I am wont to marvel at the kindness of two distinguished 
men toward me, since I readily recognize how slight is my scholarly equip­
ment, measuring myself by my own abilities. One of them is the illustrious 
prelate whom I mentioned at the outset, the Most Reverend Tiedemann 
Giese, Bishop of Kuhn. His Reverence mastered with complete devotion 
the set of virtues and doctrine, required of a bishop by Paul. He realized 
that it would be of no small importance to the glory of Christ if there 
existed a proper calendar of events in the Church and a correct theory 
and explanation of the motions. He did not cease urging my teacher, 
whose accomplishments and insight he had known for many years, to 
take up this problem, until he persuaded him to do so. 

Since my teacher was social by nature and saw that the scientific world 
also stood in need of improvement of the motions, he readily yielded to 
the entreaties of his friend, the reverend prelate. He promised that he 

286 
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would draw up astronomical tables with new rules and that if his work 
had any value he would not keep it from the world, as was done by John 
Angelus, among others. But he had long been aware that in their own 
right the observations in a certain way required hypotheses which would 
overturn the ideas concerning the order of the motions and spheres that 
had hitherto been discussed and promulgated and that were commonly 
accepted and believed to be true; moreover, the required hypotheses would 
contradict our senses. 

He therefore decided that he should imitate the Alfonsine Tables rather 
than Ptolemy and compose tables with accurate rules but no proofs. In 
that way he would provoke no dispute among philosophers; common 
mathematicians would have a correct calculus of the motions; but true 
scholars, upon whom Jupiter had looked w'ith unusually favorable eyes, 
would easily arrive from the numbers set forth at the principles and 
sources from which everything was deduced. Just as heretofore learned 
men had to work out the true hypothesis of the motion of the starry 
sphere from the Alfonsine doctrine, so the entire system would be crystal 
clear to learned men. The ordinary astronomer, nevertheless, would not 
be deprived of the use of the tables, which he seeks and desires, apart 
from all theory. And the Pythagorean principle would be observed that 
philosophy must be pursued in such a way that its inner secrets are 
reserved for learned men, trained in mathematics, etc. 

Then His Reverence pointed out that such a work would be an incom­
plete gift to the world, unless my teacher set forth the reasons for his 
tables and also included, in imitation, of Ptolemy, the system or theory 
and the foundations and proofs upon which he relied to investigate the 
mean motions and prosthaphaereses and to establish epochs as initial 
points in the computation of time. The bishop further argued that such 
a procedure had produced great inconvenience and many errors in the 
Alfonsine Tables, since we were compelled to assume and to approve their 
ideas on the principle that, as the Pythagoreans used to say, 'The Master 
said so'-a principle which has absolutely no place in mathematics. 

Moreover, contended the bishop, since the required principles and 
hypotheses are diametrically opposed to the hypotheses of the ancients, 
am~ng scholars there would be scarcely anyone who would hereafter 
examine the principles of the tables and publish them after the tables 
have gained recognition as being in agreement with the truth. There was 
no place in science, he asserted, for the practice frequently adopted in 
kingdoms, conferences, and public affairs, where for a time plans are kept 
secret until the subjects see the fruitful results and remove from doubt 
the hope that they will come to approve the plans. 
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So far as the philosophers are concerned, he continued, those of keener 
insight and greater information would carefully study Aristotle's extensive 
discussion and would note that after convincing himself that he had estab­
lished the immobility of the earth by many proofs Aristotle finally takes 
refuge in the following argument: 

'We have evidence for our view in what the mathematicians say about 
astronomy. For the phenomena observed as changes take place in the 
.figures by which the arrangement of the stars is marked out occur as they 
would on the assumption that the earth is situated at the centre.' 

Accordingly the philosophers would then decide: 
'If this concluding statement by Aristotle cannot be linked with his 

previous discussion, we shall be compelled, unless we are to waste the time 
and effort which we have invested, rather to assume the true basis of 
astronomy. Moreover, we must work out appropriate solutions for the 
remaining problems under discussion. By returning to the principles with 
greater care and equal assiduity, we must determine, whether it has been 
proved that the center of the earth is also the center of the universe. If 
the earth were raised to the lunar sphere, would loose fragments of earth 
seek, not the center of the earth's globe, but the center of the universe, 
inasmuch as they all fall at right angles to the surface of the earth's globe? 
Again, since we see that the magnet by its natural motion turns north, 
would the motion of the daily rotation or the circular motions attributed 
to the earth necessarily be violent motions? Further, can the three motions, 
away from the center, toward the center, and about the center, be in fact 
separated? We must analyze other views which Aristotle used as funda­
mental propositions with which to refute the opinions of the Timaeus and 
the Pythagoreans.' 

They will ponder the foregoing questions and others of the same kind 
if they desire to look to the principal end of astronomy and to the power 
and the efficacy of God and nature. 

But if it is to be the intention and decision of scholars everywhere to 
hold fast to their own principles passionately and insistently, His Rever­
ence warned, my teacher should not anticipate a fate more fortunate than 
that of Ptolemy, the king of this science. Averroes, who was in other 
respects a philosopher of the .first rank, concluded that epicycles and eccen­
trics could not possibly exist in the realm of nature and that Ptolemy did 
not know why the ancients had posited motions of rotation. His .final 
judgment is: 'The Ptolemaic astronomy is nothing, so far as existence is 
concerned; hut it is convenient for computing the nonexistent. As for the 
untutored, whom the Greeks call "Those who do not know theory, music, 



Downloaded from https://www.holybooks.com

"IN PRAISE OF PRUSSIA" 289 

philosophy, and geometry," their shouting should be ignored, since men 
of good will do not undertake any labors for their sake.' 

By these and many other contentions, as I learned from friends familiar 

with the entire affair, the learned prelate won from my teacher a promise 

to permit scholars and posterity to pass judgment on his work. For this 

reason men of good will and students of mathematics will be deeply grate­

ful with me to His Reverence, the Bishop of Kulm, for presenting this 

achievement to the world. 
In additi~n, the benevolent prelate deeply loves these studies and culti­

vates them earnestly. He owns a bronze armillary sphere for observing 

equinoxes, like the two somewhat larger ones which Ptolemy says were at 

Alexandria and which learned men from everywhere in Greece came to 

see. He has also arranged that a gnomon truly worthy of a prince should 

be brought to him from England. I have examined this instrument with 

the greatest pleasure, for it was made by an excellent workman who·knew 

his mathematics. • • ." 
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Figaro: Voyant a Madrid que la ,epublique 
des Leltres etait celle des loups, tou;ours 
armes les uns contre les autres, et que, 
li1lf'es au mepris ou ce risible acharnement 
Jes conduit, tous Jes lnsectes, Jes Mous­
liques, les Cousins, les Critiques, Jes Ma­
ringouins, Jes Envieux, Jes Feuillistes, /es Li­
braires, Jes Censeurs, et tout ce qui s' attache 
a la peau des malheureux Gens de Lettres, 
achevait de dechiqueter et sucer le peu de 
substance qui Jeur restait . . . 

BEAUMARCHAIS, Barbier de Seville 
Le Comte: Sauvons-nous ! 
Figaro: Pourquoi? 

BEAUMARCHAIS, Barbier de Seville 

ALL his life Copernicus worked on one single book. With the frenzy of 
a megalomaniac dilettante or a genius he tried to squeeze the entire world 
into his manuscript-and it was the largest world a mortal had ever seen 
with his mind's eye. No wonder that, faced with this incomparable mate­
rial, he again and again corrected his manuscript, his computations, his 
theory. ' 

All his life Copernicus gazed at the stars ... Tycho de Brahe, at the 
beginning of his work, De Nova Stella (On the New Star), describes this 
star-gazing habit: 

"Last year (1572), in the month of November, on the eleventh day of 
that month, in the evening, after sunset, when, according to my habit, I 
was contemplating the stars in a clear sky, I noticed that a new unusual 
star, surpassing the other stars in brilliancy, was shining almost directly 
above my head; and since I had, almost from my boyhood, known all the 
stars of the heavens perfectly ( there is no great difficulty in attaining 
that knowledge), it was quite evident to me that there had never before 

290 
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been any star in that place in the sky, even the smallest, to say nothing of 
a star so conspicuously bright as this. I was so astonished at this sight that 
I was not ashamed to doubt the trustworthiness of my own eyes. But when 
I observed that others, too, on having the place pointed out to them, 
could see that there was really a star there, I had no further doubts. 

"A miracle indeed, either the greatest of all that have occurred in the 
whole range of nature since the beginning of the world, or one certainly 
that is to be classed with those attested by the Holy Oracles, the staying 
of the Sun in its course in answer to the prayers of Joshua, and the 
darkening of the Sun's face at the time of the Crucifixion. For all philoso­
phers agree, and facts clearly prove it to be the case, that in the ethereal 
region of the celestial world no change, in the way either of generation or 
of corruption, takes place; but that the heavens and the celestial bodies 
in the heavens are without increase or diminution, and that they undergo 
no alteration, either in number or in size or in light or in any other respect, 
that they always remain the same, like unto themselves in all respects, no 
years wearing them away. 

"Furthermore, the observations of all the founders of the science, made 
some thousands of years ago, testify that all the stars have always retained 
the same number, position, order, motion, and size as they are found, 
by careful observation on the part of those who take delight in heavenly 
phenomena, to preserve even in our own day. Nor do we read that it was 
ever before noted by any one of the founders that a new star had appeared 
in the celestial world, except only by Hipparchus, who, if we are to believe 
Pliny (Book II of his Natural History), noticed a star different from all 
others previously seen, one born in his own age ••• "• 

Copernicus began the revolution in the heavens, and the unrest there 
has grown greater and greater ever since. In fact the title De Revolution­
ibus orbium caelestium is not the true one. Copernicus' title was: The 
Book of Revolutions! 

Revolutionaries are usually pedants. Convinced that they are right in 
the main, they are distressed by the tiny errors of detail that their enemies 
cast in their teeth in order to compromise their entire system. Similarly, 
the tragic poet toward the end of the fifth act cheerfully massacres a dozen 
characters who have done him no harm, but sweats tears and blood ovCJ: 
an epithet to describe the setting sun. 

All his life Copernicus observed, studied, pondered, checked his re­
sults and rejected them, all his life he labored over one book, and in the 
end he was not satisfied with it. 

• Translated by John H. Walden. 
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This profound dissatisfaction with himself also kept him from publish­
ing his book. He was not ready-never quite ready. 

He enjoyed fame among his friends, an insignificant kind of fame, but 
not the worst kind. He reaped scorn and hatred and contempt, as is usual 
for innovators of genius. 

Under Paul III, Cardinal Caraffa, the future Paul IV, "the old man with 
a death's head,". was already preparing to suppress freedom on the seven 
hills of Rome and in all the four corners of Europe. And the Protestants 
absolutely refused to live more freely! And the Index threatened! 

And so Rheticus published his first account of the Revolutions. And 
in order to protect the master from the strict supporters of the Bible with 
their astronomically reactionary sun miracles in honor of the conqueror 
of Jericho and Him who was crucified on Golgotha, Giese and Rheticus 
wrote vindications. Finally they mastered Copernicus' last hesitations: 
on account of the Church; on account of the imperfectio'ns in the work; 
and on account of that Pythagorean doubt as to the comprehension of the 
multitude--"don't tell it to anyone except the sages, for the multitude jeers · 
at once!" 

Finally Rheticus had a copy of the work ( and perhaps the original 
manuscript, too) in his hands. Petrejus in Nuremberg had declared him­
self willing to publish the great book; he was a teacher from Wittenberg 
who had inherited a printing shop; he had a predilection for printing 
mathematical works, although they brought in only a small profit. In the 
summer of 1540 he dedicated to Rheticus an astrological book printed in 
his shop; from it one learns that Petrejus knew the Narratio Prima pub­
lished shortly before; in it he expresses his hope that Rheticus would soon 
publish Copernicus' Revolutions. 

Nuremberg was the German Athens. Gassendi says: "With the great 
Regiomontanus all the Muses entered the gates of Nuremberg." Patri­
cians like Bernhard Walther and Willibald Pirckheimer were scholars 
and patrons of the arts. In that city Peter Henlein manufactured his pocket 
watches, the "Nuremberg eggs." There Martin Behaim constructed his 
globe; he may have influenced Columbus in Portugal; he almost dis­
covered America. There lived Albrecht Duerer, and the brothers Barthel 
and Hans Sebald Beham, painters and copperplate-engravers; and Peter 
Vischer and his son, sculptor brass-founders; and Veit Stoss, the wood­
cutter and sculptor who also created great works in Cracow and whom 
the Poles call Vitus Stwosz. 

The free Imperial city was independent of princely whims. The em­
perors came to be crowned there; the golden imperial orb, scepter and 
crown were kept there, and the cobbler Sachs was considered a poet; there 
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literature and the German reformation flourished side by side with the 
sciences, the sacks of pepper and the pedants. 

The c;:ity was great and wealthy among all the cities of Germany, a 
playground for humanists and Lutheran ministers. Here lived the mathe­
maticians Johannes Schoner, Regiomontanus, Bernhard Walter, Johannes 
Werner, Andreas Osiander and Georg Hartmann. 

The printers also flourished. As early as Copernicus' birth-year Anton 
Koburger had founded a printing shop that soon became the biggest in 
Germany with twenty-four presses and sixteen branches. Indeed, uncle 
Lukas W atzelrode had published liturgical books for the Ermland church 
in Nuremberg as early as 1494. 

Gassendi says that Johannes Schoner helped Rheticus in the publica­
tion of the Revolutions. It is true that in 1533, this adherent of Ptolemy 
in his opusculum geographicum, had ridiculed the philosophers and as­
tronomers who turned the earth around "as on a turnspit." But perhaps he 
did not find his witty remark quite so witty later. Incidentally he was 
not only an author of mathematical works, but also an experienced editor, 
and was commissioned by the Nuremberg council to publish various manu­
scripts of Regiomontanus. 

In the summer of 1542, thanks to the recommendation of Duke Albrecht 
of Prussia to the Elector of Saxony and the University of Wittenberg, 
Rheticus received permission to publish Copernicus' ~evolutions. 

On May 2, equipped with a recommendation from Melanchthon to an 
old friend of Luther's, the vicar of St. Sebald's church, he went to Nurem­
berg. 

Petrejus must have begun setting the Revolution soon afterwards; for 
on June 29, 1542, T. Forsther wrote to J. Schad in Reutlingen: "Prussia has 
given birth to a new and marvelous astronomer whose theory is now 
being printed here, a work about one hundred sheets long, in which he 
maintains and demonstrates that the earth moves and the heavens are 
motionless. A month ago I saw two sheets printed; the corrector of the 
printing is a certain teacher from Wittenberg." 

Thus by the end of May there was already a corrected proof of the 
first eight pages, and Rheticus was at that time the corrector. In June we 
find him again in his native Feldkirch, but he must have soon returned 
to Nuremberg; for he wrote the date on a little book printed at Petrejus' 
and dedicated it to the burgomaster of Feldkirch (Orationes de Astrono• 
mia, Geograp,hia and Physica) during the Ides of August; in it he boasts 
of not having hesitated to pay the expenses of a long trip and to bear other 
unpleasantnesses in order to hear the new Copernican theory from the 
mouth of its great author himself. 



Downloaded from https://www.holybooks.com

294 THE TRUTH AND THE OBSCURANTS 

Meanwhile Rheticus was appointed to the University of Leipzig. A 
year before he had been appointed dean of his faculty at Wittenberg, and 
had at the same time published the trigonometric chapters of Copernicus' 
main work in a separate pamphlet at Wittenberg, perhaps urged on by 
Osiander, in order to draw the attention of the learned men of that city, 
especially Melanchthon, to Copernicus' scientific merits; he had dedicated 
this pamphlet to one of those Nuremberg Lutherans, who were simulta­
neously priests and mathematicians, to wit, Georg Hartmann, vicar of St. 
Lawrence's, and at one time a friend of Andreas, Copernicus' unfortunate 
brother in Rome. But with his new ideas Rheticus no longer felt at home 
in his old university; perhaps he was also attracted to Leipzig by the 
offer of a higher salary, two thousand gulden; Melanchthon also refers 
in a letter to certain "rumors ( fabellae) that could not be mentioned in a 
letter." _ 

In November, Rheticus was on his way to Leipzig. He left the further 
supervision of the printing of Copernicus' Revolutions to a no better 
man than the Lutheran minister, Andreas Osiander. 

By May, 1542, the printing had begun; on May 24, 1543, the day of 
Copernicus' death, one of the first copies reached his bed. The editio 
princeps comprises 203 pages (forty-nine sheets of eight pages each in 
small folio). The pages numbered 1 to 196 contain Copernicus' text. Six 
pages at the beginning contain the title, Osiander's preface, Cardinal 
Schonberg's letter, Copernicus' dedication to Paul III and the table of 
contents. The last page contains a list of errata. Page la begins ~ith 
the title: Nicolai Copernici Revolution um liber prim us. The work closes 
at folio 196a with the words: Finis libri sexti et ultimi Revolution um. 
Below there is the printer's mark: Norimbergae apud Joh. Petrejum, 
Anno MDXLIII. After the printing the errors were listed on a double 
page, the front side of which repeats the title; the errata followed. A 
certain Engelhart reported that he bought the book for one gulden; a 
certain Wolff maintains that he paid twenty-six gulden and six Kreuzer 
for it. Even contemporary data are utterly unreliable. 

The book is illustrated by numerous woodcuts. The edition must have 
numbered one thousand copies. Petrejus assumed the expenses of the 
printing and the sale, and gave the author Copernicus and the editor 
Rheticus a few free copies as honoraria. 

Rheticus sent his friends Achilles Gasser, Tiedemann Giese and Canon 
Donner one copy each with handwritten dedications. 

Donner, Copernicus' friend, crossed out·with red ink the words orbium 
caelestium and noted that Osiander's preface and Schonberg's letter did 
not come from Copernicus. ' 
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Tiedemann Giese immediately made a fuss, for this. most scandalous 
book in world literature contained in its very first pages one of the most 
disgusting and portentous literary scandals ever perpetrated, to wit, 
Osiander's sacrilegious interpolated preface. 

Andreas Osiander was one of the fathers of the Lutheran church. In 
1522, at the age of twenty-two, he was the first Lutheran clergyman at 
the St. Lawrence church in Nuremberg. By the power of his sermons he 
won the great Nuremberg community and the Grand Master of the Teu­
tonic Order (Margrave Albrecht of Brandenburg, later Duke Albrecht of 
Prussia) over to Luther's doctrine, and induced the latter to indulge in 
marriage and other worldly joys. Osiander was just as fond of fighting 
as Luther and the rest of the gang of reformers; in the end, even the 
Nurembergers, who are among the coarsest of the Germans, abused him 
so much that this "spiritual father" of Albrecht, the new Duke of Prussia, 
went to Konigsberg to preach and teach at the university of that town. 

Osiander published many theological works and edited a book by his 
friend Cardanus, opus perfectum de arithmetica, at Nuremberg. 

During Rheticus' stay in Prussia, Osiander and Copernicus had ex­
changed letters about great fundamental problems. 

Kepler, in his uncompleted Apologia Tychonis contra Ursum (pub­
lished only in 1858) mentions such a letter from Copernicus to Osiander 
(dated July 1, 1540). 

Ursus had referred to the praefatiuncula of the Revolutions (which were 
written by Osiander but which Ursus thought were written by Coper­
nicus) in order to prove the worthlessness of astronomical hypotheses as 
aids in discovering the real motions of the heavenly bodies. In the course 
of his debate with Ursus about the role of hypotheses in astronomy, 
Kepler for the first time in print unmasked Osiander's fraud. 

According to Kepler, Copernicus discussed with Osiander whether 
and to what extent the theory of the motions of the earth, in which Coper­
nicus believed, should be expounded not only among the initiated and 
the specialists, but also publicly and among laymen, without provoking 
the contradiction of the scholastic philosophers, the Aristotelians and 
Ptolemaeans, let alone the "orthodox and other oxen" (as Heine puts it). 

On April 20, 1541, Osiander replied to Copernicus that he had always 
believed astronomical hypotheses should not be regarded as articles of 
faith, but only as auxiliary means for astronomical computations. Thus 
the main thing was not whether they were correct or false, but only to 
what extent they helped to determine the astronomical phenomena. "For 
who could give us sure information as to whether the irregular course 
of the sun is produced by an epicyclic or excentric motion, if we followed 
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the hypotheses 0£ Ptolemy, according to which both are possible. There­
fore I should think it very desirable if you contributed something on this 
question in the preface. Thus you might assuage the Aristotelians and the 
theologians whose violent opposition you apprehend." 

On the same day Osiander wrote to Rheticus: "The Aristotelians and 
the l;heologians will easily let themselves be appeased if they are told that 
various hypotheses for the explanation of the same motion are possible, 
and that certain hypotheses are not advanced because they are irrefutable, 
but because they permit the most comfortable computation of the relevant 
phenomenon and this composite movement. It is quite possible to invent 
still other hypothe~es. No matter how well adapted is one man's picture 
to explain a natural phenomenon, someone else can invent a picture that 
is still better adapted to the same purpose; anyone is free to do this, and 
he will even be thanked if he invents plausible explanations. By pre­
liminary remarks of that kind, the opponents instead of severely censur­
ing/ the theory/will let themselves be seduced to the sweet attractions 
of reflection, and foom the first will be in a milder and more conciliating 
mood; later, after vain attempts to find something better they will let 
themselves be conquered quite readily by the innovator." 

Copernicus intensely disliked these cynical utterances of the all-too­
politic vicar. In his eyes, hypotheses were the unshakable foundations of 
science. He regarded his hypotheses as correct and necessary. 

Kepler says that Copernicus believed with the iron firmness of a stoic 
that he was bound to make known his profoundest conviction to the 
whole world, even if this were not momentarily to the advantage of 
science. 

Copernicus had quite clearly expressed his views; and he must have 
thought that in doing so he had settled the question which Osiander 
raised. 

To this same Osiander, Rheticus now entrusted the supervision of what 
remained to be.printed of the Revolutions! 

And Osiander who had in vain demanded that Copernicus disavow his 
whole theory in a well-sounding preface now undertook the dirty little 
business on his own account; he committed the colossal fraud of inter­
polating an anonymous preface he himself had contrived, in which he 
repeated the cynical ideas he had expressed in his letter to Copernicus 
and Rheticus, repeating them in a sharper and more shameless form. 

Here is Mr. Osiander's masterpiece: 
"To the reader, concerning the hypotheses of this work. 
"Many scientists, in view of the already widespread reputation of these 

new hypotheses, will doubtless be greatly shocked by the theories of this 
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book, to wit, that the earth moves, while the sun rests motionless in the 
center of the universe; the current opinion is doubtless -that the science 
of which the foundations were correctly laid in antiquity should not be 
brought into confusion. 

"However, upon maturer reflection it will be found that the author of 
this work has not undertaken anything that deserves censure. For the 
proper task of the astronomers is to establish the history of the heavenly 
motions according to careful and exact observations. Then he must dis­
cover the causes of these motions, or when he is absolutely unable to 
discover their true causes, to invent and construct hypotheses to his liking, 
by means of which these motions can be correctly computed both for 
the future and the past, according to geometrical theorems. The master 
has met these two requirements in an excellent manner. 

"To be sure, his hypotheses are not necessarily true; they need not 
even be probable. It is completely sufficient that they lead to a computation 
that is in accordance with the astronomical observations; only those inex­
perienced in mathematics would regard the epicycle of Venus as probable 
and as causing this planet sometimes to precede the sun by forty degrees 
or more, and sometimes to follow it; for who does not see that the diam­
eter of this planet in the apogee would have to appear more than four 
times as large, and the body itself more than sixteen times as large, than 
when it is in the perigee; yet the experience of all times is in contradiction 
with this. 

"There are still other, no less important contradictions in this science, 
the discussion of which does not seem necessary here. It is quite well 
known that astronomy simply does not know the causes of the seemingly 
irregular motions. But if science invents such causes hypothetically-and 
actually it has invented a great number of such hypotheses-it does not 
invent them because it hopes to convince anyone that matters are like 
that in reality; its only purpose is to construct a correct foundation for 
computations. 

"Furthermore, since one and the same motion is sometimes· explainable 
by various hypotheses (as for instance the motion of the sun by the 
assumption of the excentricity or the epicycle), the astronomer will most 
readily follow those hypotheses which are most easily understood. The 
philosopher will perhaps demand greater probability; but neither of the 
two ~ill be able to discover anything certain or to teach it, unless it has 
been made known to him by divine revelations. 

"Therefore, let us grant that the following new hypotheses take their 
place beside the old ones which are not any more probable. Moreover, 

\ 
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these are really admirable and easy to grasp, and in addition we find 
here a great treasure of the most learned observations. 

"For the rest, let no one expect certainty from astronomy as regards 
hypotheses. It cannot give this certainty. He who takes everything that 
is worked out for other purposes, as truth, would leave this science prob­
ably more ignorant than when he came to it. And with this, farewell, 
reader!" 

This interpolated preface with which the book begins is not signed 
by Osiander, its author; it does not contain any hint as to its origin, 
any indication that it was not written by Copernicus. It was accepted as 
an integral part of the Revolutions and passed unopposed and word for 
word into the second edition, and into the third, although it is in the 
sharpest contradiction with the spirit of Copernicus' work, especially with 
the fundamental conceptions which the great man openly and proudly 
expressed in the dedication to the pope. As late as 1617, the editor of the 
third (Amsterdam) edition, Nicolaus Mulerius, professor at Groningen, 
expresses in a note his agreement with Osiander's preface which he takes 
to be Copernicus' and cites as crown-witness the Almagest of that Ptolemy 
against whose theses the whole book was written. Only in 1854, did Joh. 
Baranowski put an end to this fraud by explicitly ascribing the preface to 
its real author in his edition of Copernicus' book published in Warsaw. 

Not only the devout who apparently believed that God resided in the 
false natural laws or in the errors of Aristotle and Ptolemy, but also quite 
sensible philosophers shuddered at the idea that the earth could move. 
This deprived them of the last facts for security in life. To live on a 
racing earth that rotates around itself and rushes around the sun, and 
even, according to Copernicus, had still a third motion,-this was obvi­
ously too much! 

Even the great B:tcon of Verulam, in his learned work "On the Dignity 
and Increase of Science," still protested against Copernicus. 

What an irony of fate! While Copernicus dedicated his book to the pope 
because he feared the Catholic zealots, he fell victim to falsifying Lutheran 
zealots. 

While Copernicus thought only of the truth, Osiander had to consider 
his position as leader of the Reformation in Franconia. In order not to 
imperil it, he took into consideration Luther and Melanchthon who had 
laughed at the "astrologer in Poland." 

But Copernicus was convinced of the truth of his system, he had "ritten 
this to the editor in Nuremberg. What did the vicar care for that? What 
was the good name of one of the greatest of men to him? What did 
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he care for the tender conscience of a septuagenarian? What did he care 
about science and truth? 

It was necessary to accommodate oneself to the views of Melanchthon I 
Melanchthon's opinion, true or false, was of the greatest importance, for 
he had influence, power, and positions to bestow! and Melanchthon had. 
written in his own textbook that astronomical hypotheses could not claim 
to be true! 

Yes, Copernicus' character is cheapened in various ways by this inter­
polation. He is praised in it. The hasty reader-and where are there exact, 
slow and careful readers in this hasty world?-the hasty reader says to 
himself: So the author praises himself? What bad taste! 

Was this foolish vicar "well intentioned"? So much the worse! The 
most annoying creature in the world is just such a well-intentioned ass, 
just such a softhearted, opportuni~tic, ambiguous falsifier! 

Copernicus believed that the foundations of his system were unshak­
able. And he said so to all the world. He believed in the infallibility of his 
system; he saw the earth move. 

For that very reason, the Holy Congregation of the Index, the censorship 
authorities of the Catholic church in Rome, at the beginning of the seven­
teenth century decided to mutilate the work of the great astronomer. With 
sacrilegious hands they made disgraceful cuts in his sacred book, as 
though, for instance, they could cut the shining star of Aldebaran out of 
its constellation. They corrected and "improved" those passages in which 
Copernicus reveals his conviction in the most decisive terms, and expresses 
it, divested of all hypothetical character, in divine nakedness. 

Copernicus never intended to augment the long series of mathematical 
hypotheses that were to serve for the computation and explanation of the 
celestial phenomena. He sought and found and enunciated the real laws 
of nature. 

With its censor's cuts the Inquisition would have compromised its God 
in this instance, if God would have been responsible for His church. 

It is a proof of the longevity of most gods that they patiently survive 
even the attempts of their priests to mold them after their own image. 

For a long time the name of the real author of this preface was unknown 
or known only in a restricted circle. Kepler discovered his name and 
branded the culprit in two passages. In his copy of the Copernican Revo­
lutions he found a manuscript note which named Osiander as the author 
of this preface. The note was written by the Nuremberg astronomer, 
Hieronymus Schreiber. Through Kepler, Gassendi learned Osiander's 
name and included it in his Vita Copernici. 
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The two learned astronomers, Ramus and Ursus, still believed that 

Copernicus ·was the author of Osiander's preface. 
Petrus Ramus, professor at the University of Paris, offered his chair to 

anyone who could write an astronomy without hypotheses! 
Kepler wrote: "You did well, Ramus, to fulfil! this pledge by giving 

up your chair when you gave up your life; for if you still possessed it, 

I would by right demand it of you •.• " 
And at this point Kepler saved Copernicus' scientific integrity: "I grant 

that there is nothing more absurd than to try to explain nature from 

false causes. But this absurdity is not in Copernicus: because he himself 

held his hypotheses to be true, no less than those ancients of yours held 

their hypotheses to be true; and I give you this work as evidence, that he 

not only held them to be true, but also proved them to be true. 

"Now you want to know precisely who was the fabricator of that ab­

surdity which angered you so much. The Nuremberg astronomer Hierony­

mus Schreiber noted his name: Andreas Osiander. This Osiander when 

he was in charge of publishing Copernicus put at the beginning of the 

book the preface which you call absurd, but which he himself thought to 

be most clever, a fact that can be ascertained from his letters to Copernicus. 

At that time Copernicus himself either was already dead or lived in com­

plete ignorance of the facts •.. " 
Gassendi, quoting Kepler, explained Osiander's offense and his motives 

so clearly that all the subsequent authors who confused this matter must 

be reproached not only with superficiality, but also with unsavory motives. 

They deliberately ignored the known facts in order to foist their own 
ideas on Copernicus. 

Osiander committed only a half-fraud. He marked his preface, the 

praef atiuncula, entitled Ad Lectorem de hypothesibus hujus operis ( to 

the reader, concerning the hypotheses of this work) as a piece not written 

by the author, by explicitly placing it next to Copernicus' dedicatory 

preface to His Holiness, Pope Paul III ( ad sanctissimum Dominum 

Paulum III Pontificem Maximum) (Nicolai Copernici praefatio in libros 

revolutionum) and citing the latter in the table of contents as Praef atio 
Autoris (author's preface). · 

The praise bestowed upon the astronomer and the addition to the title 

might have revealed the alien hand to the reader. 
Everywhere, in the preface and in the title, the infamous Osiander cast 

his "hypotheses" in the reader's eyes like sand. Moreover, he printed an 

offensive band on the book: Igitur eme, lege, £mere-therefore buy, read 

and make use ofit! 
And even if anyone realized that Copernicus was not the author of 
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Osiander's preface, were not Osiander's words and his confounded hypoth­
eses on the very first page? And was one not compelled to assume that 
Copernicus had at least doubted the truth of his own system and for that 
reason sanctioned the first preface? Or even asked for it in order to create 
a false impression and thus protect himself? 

The devout adopted this opinion with all the candor of the devout. 
In 1844 Alexander von Humboldt still had to polemize against this 

misinterpretation in his Cosmos: "It is an erroneous and, alas! even in 
recent times still very widespread opinion that Copernicus, out of fear and 
in concern over persecution by priests, presented the planetary motion of 
the earth and the sun's position in the center of the entire planetary sys­
tem as a mere hypothesis which fol.fills the astronomical purpose of allow­
ing us conveniently to compute the orbits of the. heavenly bodi1;s, 'but 
which need not be true nor even probable •• .' The founder of our present 
system of the world (its most important parts, the most grandiose features 
of our picture of the universe certainly are his), was almost even more 
distinguished by his courage and steadfastness than by his knowledge. 
He earned to a high degree the noble praise given him by Kepler who, 
in his introduction to the Rudolfine Tables calls him 'the man of free 
spirit.' • . • In the dedication to the Pope, while describing the birth of 
his work, Copernicus does not shrink from defining the opinion generally 
current among the theologians, of the immobility and central position of 
the earth absurd acroama, and from attacking the stupidity of those who 
cling to such an erroneous belief. Copernicus' vigorous free language aris­
ing from his innermost conviction sufficiently refutes the old assertion 
that he presented the system bearing his immortal name as a hypothesis 
convenient for the computing astronomer, and as one that might perhaps 
be unfounded.'' 

If Tiedemann Giese had had his say, this literary fraud of Osiander's 
would have been unmasked and the purity of Copernicus' text and char­
acter would have been restored at once. 

In 1615, a little, almost unknown pamphlet by Broscius contained to­
gether with a letter from Giese to Donner, the following letter from Giese 
to Rheticus: 

"To Joachim Rheticus: 
"Upon my return from the King's wedding celebrations at Cracow, I 

found at Lobau the two copies you sent me of the recently published 
work of our Copernicus, of whose demise I learned only after I crossed 
on to Prussian soil. I might have been able to mitigate my pain over the 
loss of our brother, that great man, by the study of his book which seemed 
to bring him back alive before my eyes. But at the very beginning I per-
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ceived the abuse of confidence and-you employ the correct expression­
the impiety of Petrejus, which evoked in me a wrath that is more painful 
than the initial sorrow. For who would not be indignant over such a 
great crime committed under the cover of confidence? Yet this crime 
should perhaps be ascribed not so much to the printer who after all is 
,dependent upon others, as rather to an envious person who in his irritation 
at having to abandon his mechanically acquired conviction, if this book 
achieved reputation, abused the kindness of the author in order to dis­
credit his work. 

"But in order not to let him go unpunished who let himself be bribed 
for another's fraud, I wrote to the Council of Nuremberg and at the 
same time indic?.ted what, in my opinion, was necessary in order to re­
store confidence in the author. I send you this letter together with a copy 
of the work, so that you may decide according to the circumstances how 
the thing is to be arranged. For I do not know anyone who would be more 
suitable or more willing to take up this matter with the Council than you 
are, you who assumed the leading part in carrying out the printing of 
the work, so that, as it seems to me, the author himself could not be more 
interested than you in repairing the wrong that has been done to the 
truth. And if you have the thing at heart I beg you instantly to take it up 
with the greatest zeal. 

"If the first pages of the book are reprinted, it seems necessary to me 
that you should add a short preface, so that those copies which have 
already gone out can also be purged of the forgery." 

Rheticus sent Giese's letter to Nuremberg, and on August 29, 1543, the 
Council adopted the following resolution: "To send Mr. Tiedemann, 
Bishop of Kulm in Prussia, Johann Petrejus' written answer to his letter 
(in which answer the sharpness should be left out and softened), and 
write him in addition: that, in conformity with Petrejus' writing he can­
not be held responsible for anything." (Cf. L. A. Birkenmajer. Mikolaj 
Kopernik. Cracow, 1900.) 

Thus the Council contented itself with communicating the purged an­
swer of the printer to the bishop. 

Rheticus also forced Osiander to admit publicly that he had inserted 
the preface; Peter Apian reports this fact. Zinner conjectures that Petrejus 
printed Osiander's preface in order not to spoil his sales by Copernicus' 
stubbornness; possibly he was also afraid of the Lutherans, particularly 
of Melanchthon.-Calculation and fear were the two mortal sins of pub­
lishers then as today! 

Despite all this, the book was not a financial success. 
It was not until 1566 that a second edition was published in- Basel, re-
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printed after the editio princeps; even the pages correspond in the two 
editions, even the errors of the first edition were repeated, and many new 
ones were added. 

Copernicus' work did not supplant any of the standard works of the old 
school, neither Sacroboscos' Sphaera nor Peurbach's Planetary Theory. 
Even Melanchthon's lnitia doctrinae physicae (Introduction to the Doc­
trine of Physics) written entirely in the old reactionary spirit had during 
the same interval of time (between 1543 and 1567) ten editions ( three of 
them in 1550!). 

But would not the sale of Copernicus' main work have been much better 
without Osiander's defamatory preface? 

Only in 1617 did the third edition of the Revolutions appear at Amster­
dam. But the first edition had never been exhausted! 

The third edition is better than the preceding editions; many printing 
errors are eliminated; the editor, the Groningen professor Mulerius, made 

, numerous scientific notes. It goes without saying that he had neither Co­
pernicus' original text nor Rheticus' copy at his disposal. 

For centuries the original manuscript of the Revolutions, like Goethe's 
violet, "alone with itself and unknown," lay in the dust of some library 
or other. 

By the middle of the nineteenth century it was discovered in Count 
Nostiz's library in Prague. The deviations of the first editions from the 
original manuscript are so numerous, that M. Kurtze, a professor in the 
gymnasium at Torun, editor of the Torun centennial edition, reported, 
after having carefully compared the first edition with the original manu­
script, that he had found practically no page exactly matching in the two 
texts. 

Prowe thinks he recognizes certain peculiarities of Rheticus' editing; 
certain words written in the original in Latin characters appear in Greek 
characters in the printed text; in this text the word "heavens" is spelled 
coelum, as it was spelled in the Narratio Prima, instead of Copernicus' 
caelum,· and similar other coquetries of the young scholar. 

Ernst Zinner reproaches Rheticus for having done far too little in his 
later life in behalf of Copernicus and his theory, but he excuses him on 
the grounds of his chequered career and his waning interest in astronomy. 

Here are a few notes on the later life of a youthful idealist. 
His stay at the University of Leipzig, like that of Wittenberg, ended in 

conflicts and scandals. 
The slow transformation -0f Rheticus' friendship with Reinhold into 

enmity must have been very painful. 
Then, during the carnival of 1545, came the letter of the Wittenberg 
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I · student, Mathias Lauterbach, an insolent pupil of Reinhold's. Rheticus 
1 had informed the Wittenbergers that he had observed the eclipse of the 

moon on December 28, 1544, and that his times agreed exactly with the 
values indicated on Copernicus' tables. · 

Lauterbach wrote to the Leipzig University professor and editor of 
Copernicus' Revolutions that he, the student Lauterbach, doubted the 
scientific exactitude of Rheticus' data. Particularly, he said, the professor 
had neglected to check his clock time. Then Lauterbach indicated the 
positions of the sun and the moon, and the time of the eclipse computed 
for Wittenberg, just as his teacher, Professor Reinhold, has taught him to 
do, appended to these data his own observations, whose times he had 
read from the Wittenberg church clock, and explained that he corrected 
these times subsequently by observing the sunrise. After taking the correc­
tion into consideration his computations completely agreed with the 
Copernican times. 

Then the student Lauterbach took the liberty of pointing out to the 
Leipzig University professor the errors in the main work, errors partly 
of the typesetter, partly of the author. In particular, the young man 
denounced several errors in chapters twenty and twenty-nine, and asked 
Professor Rheticus why he had failed to correct these glaring errors. 
(Cf. L. A. Birkenmajer, op. cit.) 

Rheticus took a furlough. In July, 1545, he was in Feldkirch, the next 
spring he went to see G. Cardano in Milan. In July, 1546, and on January 
1, 1547, the Leipzig University vainly summoned him to return. On 
February 23, 1548, in a letter written from Basel, Rheticus excused him­
self on the ground of illness, but he seems meanwhile to have studied 
medicine under Konrad Gesner in Zurich; for on January 27, 1548, he 
dedicated to the Magisters and Professor of the Leipzig University a 
short essay on the advantages of the transversal sections of implements 
and on a new division of the wicket (published in Gesner Pandectarum 
Libri XXI), and in this work he praised Gesner as his teacher in 
medicine. At that time he must have been regarded as mentally ill, for 
Lucas Gauricius wrote under Rheticus' horoscope (that he had acquired 
from Reinhold's estate among a collection of other horoscopes, including 
those of Luther and Melanchthon): "Returned from Italy and gone mad, 
he died in April, 1547." 

Kepler, too, reported that Rheticus had pondered so long over the 
peculiar orbit of Mars that in the end he lost his mind. 

But in 1548 Rheticus returned to Leipzig in excellent health, and stayed 
for another two years among the Saxons. 
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A certain Jakob Kroeger wrote the following strange marginalia about 

Rheticus in his book: "Prominent mathematician who lived and taught 
for some time in Leipzig, but in 1550 fled from this city on account of 
sexual offenses (sodomitica et ltalica peccata); I knew him." 

A certain Hommel succeeded Rheticus at the Leipzig University. 
On October 1, 1550, Rheticus, still in Leipzig, published a yearbook for 

1551. Perhaps he was egged on by the example of Reinhold who had 
published yearbooks for 1550 and 1551 at the beginning of 1550; in­
cidentally, Reinhold was busy with the printing of his Prussian Tables 
in which he used values for the length of the year that deviated somewhat 
from the Copernican values. 

In the preface to his yearbook Rheticus protested against this crime 
of Reinhold. However, he avoided mentioning Reinhold by name. But 
he took this opportunity to quote a conversation in which Copernicus 
had complained about the slight exactitude of the ancients and his own 
inexactitude. 

In the same text Rheticus also related how, during his Italian voyages, 
he had lioped to increase his knowledge of the world, but that it had 
been in far-0ff Prussia that he had learned the new theory of the greatest 
of astronomers, Copernicus, whose work was then published under his 
supervision. 

At the same printer's (W. Guenther, in Leipzig) Rheticus also pub­
lished a book of tables; in a preliminary notice he explained his plans in 
dialogue form and declared emphatically that nothing must be attacked, 
touched or changed in the work of Copernicus. 

By the end of 1550 he seems to have turned his back on Leipzig and 
Germany. 

From 1557 on he lived in Cracow; according to his notice on the works 
of Johann Werner (1557) he had chosen Cracow as his place for observa­
tions because it lies on the same meridian as Frauenburg. In order to 
fulfill the wish of his teacher that the positions of the stars be observed 
anew, he had a forty-five-foot obelisk erected, with the help of Johann 
Boner; for no instrument, he says, is better than the obelisk; armillary 
rings, wickets, astrolabes and quadrants are human inventions, while 
the obelisk, erected by order of God, surpasses them all. 

Did he still find time to observe the stars? He was then absorbed by 
the computations for his important Tables which his pupil, L. V. Otho, 
completed and published twenty-two years after Rheticus' death: the 
Opus Palatinum. 

On August 25, 1563, at 7 30 P.M., when it was found in Cracow that 
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the conjunction of Jupiter and Saturn was in accord with the data of the 

Prussian Tables, Rheticus was asked by a few friends of his to explain 

to them the work of Copernicus. 
Then,. after many long years, he took up the Book of Revolutions and 

meditated upon it once more. On October 28, 1563, he wrote about it to 

H.tgecius asking him for help. At that time, he also received an offer to 

go to Wallachia: four hundred thalers and free lodging for six years, 

probably as a physician; he rejected it. A few years later, in 1567, he 

wrote that he loved astronomy and chemistry, but lived from medicine. 

He had the same interests as Paracelsus. 
The following year he wrote to Ramus in Paris that he had completed 

three Books on triangles and planned new Books on triangles and on 

celestial phenomena; that he was at work on the great tables to which he 

had already devoted twelve years of his life; but that he was hard pressed 

trying to solve Ramus' great problem, to wit, the liberation of astronomy 

from hypotheses and the establishment of its foundations on observation 

alone. For this purpose, he wrote, tables of the irregular motions must 

be drawn up, from which one could find the positions of the stars and 

all celestial phenomena as easily as from yearbooks. The shaky Ptolemaic 

theory must be replaced by the true and certain theory of the motions 

of the heavenly bodies, based on the obelisk that was used by the ancient 

Egyptians. THUS HE WOULD CREATE A GERMAN ASTRON­

OMY FOR HIS GERMANS. (Germanis meis Germanicam astro­

nomiam condo.) He also projected a book on astrology, and seven books 

on chemistry; he loved chemistry with all his heart, he wrote, and had 
already penetrated into its deeper mysteries ... 

What a development in thirty years: from the enthusiastic disciple of 

Copernicus' new doctrine, in 1539, to the creator of a German astronomy, 

through the obelisk, in 15681 
In 1572, after the death of the last J agellon, Rheticus was among the 

prophets who predicted that only seven kings would now follow, etc. He 

was then the personal physician of a Polish prince. Later he went to 

Kaschau in Hungary where he died on December 4, 1574. 
Still Rheticus remains in our memory as the enthusiastic disciple who 

preferred sacrifices to compromises, and who staked his career and per­

haps his reputation for the sake of the truth. And he is the man to whom 
the world owes its greatest revolution, the Copernican. 

In their striving for good, and their fondness for evil, men usually act 

without much resolution. 
It is a poor business to cast suspicion on the honesty of honest people. 

Naturally, the honest people often appear vulgar among great men and 
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in the crowd. Untouched by the purest thoughts of the great man and 
frightened by his ruthless deeds, they usually betray him for a piece of 
silver or because of a tiny fear; in order to avoid discomfort they betray 
him as easily and as naturally as if they were doing something good and 
just and true. 

And the great man himself? Does his constant reference to that 
aristocratic adversary of popular enlightenment · and education, that 
alleged author of the theorem of Pythagoras and the harmony of the 
spheres, suggest only the revolutionary philosopher's contempt for man­
kind or-a higher wisdom? 

Was then Copernicus not right? 
He was completely conscious of the fact that he must appear absurd 

to everyone who could not follow his computations. But he appeared 
equally absurd to the mathematicians, also. 

Is it not the beautiful privilege of the insane man to believe that the 
whole world is ~tanding on its head and that he alone is walking upright, 
that he alone is sensible, that he alone in the whole world possesses the 
truth? Is it not the despair of the madman that he cannot convert man­
kind to his own madness? 

And does not every thinking man know that moment before the in­
tellectual abyss, when in the face of the all-too-complicated coils of the 
spirit or the abstract sciences he wonders: is not all this too complicated 
to be true? Is not the truth the simplest of all things on earth, as simple 
as God? 

Did not Copernicus seem to the whole world, for forty or fifty years, 
to live in such a perpetual fit of weakness of the intellectual? 

But-dream of a madman or no-he proved right against all mankind! 
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The beautiful, too, must die , • , 
SCHILLER, Nanie ' 

"I was this afternoon with Mr. Secretary 
at his office, and helped to hinder a man 
of his pardon, who was condemned for a 
rape. The Under-Secretary was willing to 
save him,· but I told the Secretary he 
could not pardon him without a favour­
able report from the Judge,· besides, he 
was a fiddler, and consequently a rogue, 
and deserved hanging for something else, 
and so he shall swing." 

DEAN SWIFT to Stella 

ON DECEMBER 8, 1542, friend Giese wrote to friend Donner about 
friend Copernicus: "Since Copernicus even in his days of good health 
liked retirement, only a few friends would probably stand sympathetically 
at the side of the gravely ill man, yet we are all his debtors on account of 
his pure soul, his integrity and his extensive learning. I know that he 
always counted you among the most faithful of his associates. Therefore I 
beg you to stand by him protectingly if his fate requires this, and to assume 
the care of the man whom together with me you have always loved, in 
order that he may not lack brotherly help in his afHiction and that we do 
not appear ungrateful toward a friend who has abundantly earned our 
love and gratitude." 

In the last years of his life Copernicus still had to experience the 
bitterest feelings of a man of spirit. The conflicts and torments connected 
with the radical decision as to whether he should publish his work or 
not; the dreadful pain of having to hand in an incomplete book that was 
the only book of his life, but that he had not had the strength to com­
plete; the humiliations he suffered through that Tartufe named Johannes 
Dantiscus; his grief over his friend Anna; his sorrow over his exiled 

308 



Downloaded from https://www.holybooks.com

FUNERAL SONG 309 
friend Sculteti; his sorrow over the degenerating century, his wrath at 
the darkening of the spiritual world, at the growing reaction; the great 
solitude of his old age; his hatred for the stupid obscurantists who spoiled 
and falsified his book with their prefaces about hypotheses; and the fear 
of death, which was heralded by illness and weakness; the infinitely 
painful regret of an astronomer at the tiny span of man's lifetime-at 
best it is eighty years, but the stars live such long days and nights! 

The old man's strength was waning. Fever weakened him and he was 
compelled to give up his official duties (as Felix Reich wrote to Dantiscus 
on May 3, 1538). On September 15, 1540, in view of his old age and 
his frequent illnesses he arranged for his nephew to succeed him. At 
Easter, 1541, he made his last trip: to Konigsberg, as a consultant physician. 

He also began to receive the first news about. the reception of his 
theory. The Narratio Prima, thanks to Rheticus and his friend Achilles 
P. Gasser, the young physician in Feldkirch, went out into the world from 
Danzig and Basel. Gemma Frisius in Louvain and A. Caprinus in Cracow 
evinced their interest. And Erasmus Reinhold perhaps sent him his 
commentaries on Peurbach's Planetary Theory in which he refers to 
the work of Copernicus without going into his theory; nor does he 
mention Copernicus by name, but only writes that a new Prussian 
scientist, on the basis of many observations, had reformed astronomy and 
was preparing to publish his definitive book. Reinhold's book was pub­
lished in April, 1542. Melanchthon wrote a poem for it, and he surely 
would not have tolerated any open praise of Copernicus' theory; he had 
reacted to the Narratio Prima bitterly and negatively enough, in a letter 
to Burkard Mithobius (dated October 16, 1541): "Some think it is a 
distinguished achievement to construct such a crazy thing as that Prussian 
astronomer who moves the earth and fixes the sun. Verily, wise rulers 
should tame the unrestraint of men's minds!" 

In June, 1542, Copernicus, perhaps provoked by Osiander's epistolary 
insinuations, wrote his dedication to Pope Paul III. With the same 
unshakable pride he had displayed against the Nuremberg Lutherans, 
Copernicus insists here against the head of the Catholic church on the 
truth and solidity of his new theory. He was not a philosopher, a man 
of the world in the style of Erasmus of Rotterdam who evaded, and took 
back, and recanted, in order, it is true, to shoot sharper arrows the next 
time. 

At the end of May, 1542, when the first two sheets of the book were set 
in type by Petrejus, Copernicus received a galley proof. When he saw 
Osiander's arrogant forgery he fell into the most violent rage; his grief 
and fury may have aggravated his illness, for he had a hemorrhage 
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followed by a paralysis of the right side and remained unconscious for 
several days. 

At the beginning of the winter of 1542 his condition caused so much 
concern to his friends that Donner wrote about it to Giese, whereupon 
Giese wrote Donner the letter quoted above. 

How alone the old man was! 
We know that Dantiscus had driven Anna, the poor old man's woman­

friend or housekeeper or nurse, from his home in order to save Poland or 
raise the morality of the world, and in the name of God. 

Perhaps the Bishop of Ermland by God's grace warned the younger 
Frauenburg canons against having too close contact with the half-out­
lawed revolutionary old man? Did not Copernicus have intercourse with 
Lutherans, that is to say heretics, that is to say agitators? So he was a 
suspect, harmful to one's career, dangerous for the salvation of one's 
soul. And had not this old man written a book De Revolutionibus in 
which he taught that the earth was moving? In what sense? And what 
revolutions? 

The old man was ill. A hemorrhage. A heart attack. A paralysis. The 
illness was protracted. Gemma Frisius, professor of Louvain, solicitously 
asked professor Dantiscus about the health of the famous astronomer, 
Copernicus. Solicitously Bishop Dantiscus, the friend of great men and 
all the great of the earth, replied that the end was feared within the 
next few days. This was at the beginning of 1543. 

At that time Copernicus must have, remembering Thomas Aquinas, 
written with heavy fingers on a bookmark that groan: "O brevity of life, 
and our miserable knowledge; and most of it escapes us through the 
sieve of memory!" 

He died on May 24, 1543. The faithful old Giese (in his letter to 
Rheticus of July 26, 1543) described it thus: "since I also wish that your 
biography of the author that you wrote so elegantly and that I once read, 
be put before the work freed from Osiander's falsification, and since I 
think that nothing is missing in your story e?'cept the end of his life­
he died on the ninth day before the first of June, after a hemorrhage and 
the pare-lysis of the right side that followed; many days before he had 
lost his memory and intellectual vigor, and his ready book he saw only in 
his last hour, on the same day that he died." 

He died, and so he was spared the shame of the failure of his Revolu­
tions. 

Christine Stulpawitz, the wife of the Prussian ducal army's kettle­
drummer, came equipped with a letter of recommendation by Albrecht of 
Prussia and ran from one canon to another in Frauenburg; she wanted 
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her inheritance, she was Copernicus' niece . . . (I am Stulpawitz, the 
niece, Your Reverences, and where is the cash, and there is also the un­
bleached linen, and. . . . I am Stulpawitz, the niece, Your Reverences, 
my husband is the Prussian duke's kettledrummer at Konigsberg, here 
is the duke's letter, and there is also a night cap of fox-skin ..•. I am 
Stulpawitz, the niece, Your Reverences). 

There was also the lovely Regina, the wife of a Stargard merchant, 
Copernicus' youngest niece. Her children received 550 marks at the 
division of the estate, a sum not to be sneezed at. 

And Copernicus' tower was sold to the highest bidder. And Copernicus' 
successor was a canon and enjoyed a sumptuous life. And vicar Dr. 
Fabian Emmerich, the physician, inherited a medical textbook. And the 
canons inherited the library. And Tiedemann Giese, Bishop of Kulm, 
became Bishop of Ermland, and died. And Rheticus did not remain for 
long professor at Leipzig and soon had to take to his heels; he either 
made himself objectionable sexually, or a sexual slander was invented 
about him in order to discredit the Copernican; he shook the dust of 
Germany off his feet and went to Poland; he died in Hungary. 

The old canon was buried in the Frauenburg Cathedral, beside his 
great uncle, Watzelrode, who after all had worked his way up to the 
position of bishop. Masses were said for his soul; and his freehold estates 
were auctioned off. 

In 1581 a monument was erected next to his grave on the wall of the 
church. 

In 1746 Copernicus' monument had to cede its place. The monument 
to Bishop Szembek superseded it. 

In 1746, there was in all Pofand and Prussia, in all the world, no better 
place for the great, world-famous, sublime Bishop Szembek than the very 
spot where Copernicus' monument stood. 

Pereat Copernicus! Long live the dead bishop Szembekf 
And so nothing , remained of Copernicus, except a few signed books 

that had belonged to him, a few notes by him and about him, a few 
friends who died soon after he died, a few vague memories, and his 
book which was read rarely enough. 

And naturally his Revolutions!-the Copernican system ... the greatest 
intellectual revolution in the history of mankind • • • naturally. 

" •.. and so he shall swing!" 
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St. Antho"y was nev,r g11illy of washing 
his feet. 

HOWARD W, HAGGARD, M,D. 

0 fie! says Adams, 0 fie! He is indeed 4 
wfrked man! 

HENRY FIELDING, Joseph Andrews 

COPERNICUS was dead. His Revolutions were published. From the 
publisher's point of view the greatest revolution in world history was a 
failure. The broad public could not read the book bCQuse it was written 
in Latin. The educated public did not want to read it. And what about 
the specialists? 

A few hundred people bought the book, a few dozen studied it, a few 
made use of the computations contained in it. Many scientists noted its 
errors, errors of computation, textual errors, author's errors, typesetter's 
errors. 

A cold admiration was, bestowed upon the learned astronomer, 
Copernicus, the observer of the heavens was appreciated, he was called the 
reformer of astronomy and a second Ptolemy, for the Renaissance was 
always generous with pompous titles and paeans of praise. 

But Copernicus the revolutionary was condemned all over Europe. 
Although the founder of the Copernican system was praised, the system 
itself was termed absurd and anti-religious. By the end of the sixteenth 
century it seemed discredited, liquidated, almost forgotten. 

The Lutheran church, once it had come of age was, like all reform 
movements, extremely distrustful of reform, and especially after the 
tragic peasant wars, emphatically condemned Copernicus. 

Calvin quoted against Copernicus, as a higher astronomical authority, 
Psalm 93: "The world also is established, that it cannot be moved," and 
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he asked: "Who will venture to place the authority of Copernicus above 
that of the Holy Spirit?" 

The Catholic church, which at first ignored Copernicus' "hypotheses," 
struck out when the Polish astronomer's second great herald, Giordano 
Bruno, made too much noise in Europe about the new doctrine. Upon the 
recommendation of the Inquisition Bruno was publicly burned in Rome, 
in 1600. And when, with Galileo, a great new defender of the Copernican 
system appeared on the Italian scene and put the pope's arguments 
against the new system in the mouth of a simpleton, thus making a fool 
out of the Holy Father, the Inquisition forced him to recant on his 
knees, and put his work and Copernicus' Revolutions on the index, in 
1615. 

Cardinal Baroni us said: "The Holy Spirit intended to teach us how 
to go to Heaven, not how the heavens go." 

And the Catholic church wrote one of the most curious chapters of its 
"science by decree": "The first proposition, that the sun is the center and 
does not revolve about the earth, is foolish, absurd; false in theology and 
heretical, because expressly contrary to Holy Scripture. 

"The second proposition, that the earth revolves about the sun and is 
not the center, is absurd, false in philosophy and, from a theological 
point of view at least, opposed to the true faith." 

True, Blaise Pascal commented on this as follows: "It is not the decree 
of Rome which will prove that the earth remains at rest; and, if we had 
constant observations to prove that it does turn, not all the people in the 
world could stop it from turning, nor could they stop themselves from 
turning with it." 

But in the Universities, Aristotle and Ptolemy held undisputed sway. To 
astronomers still loyal to or fearful of the church Tycho de Brahe offered 
his "middle of the road" system that deviated from Ptolemy but left the 
earth at rest. And laymen and philosophers believed the evidence of their 
eyes, the teachings of "common sense" and the dogma of the theologians. 

Was this the road to world fame? Was this the result of the greatest 
of all revolutions? And was a whole epoch to take its name from this 
half-forgotten, liquidated man? 

We know the stations of his fame in the sixteenth century : in 1514 Rome 
invited him to the Lateran Council. Peucer reports that Copernicus was 
famous as early as 1525. In 1533 Widmanstadt explained the Copernican 
theory to the Pope in the Vatican gardens. In 1536 Cardinal Schoenberg 
asked for the manuscript of the Revolutions. In 1540 the Narratio Prima 
was published in Danzig and Basel. In 1543 the first edition of the Revolu-
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tions was published in Nuremberg. In 1551 Reinhold published the 

Prussian Tables. In 1566, the second printing of the Revolutions, un­

changed, and only ~ugmented by the Narratio Prima, was published in 

Basel. Only in 1617 did the third edition of the Revolutions, edited and 

revised by Mulerius, appear in Amsterdam. 

During the second half of the sixteenth century, in addition to two 

editions of the Narratio Prima, only two editions of Copernicus' Revolu­

tions were published, but there were more than a hundred editions of 

textbooks that taught or accepted only the Ptolemaic system. 

Copernicus' new theory was rejected in almost all the great countries 

of Europe. 
In Germany the very first editor of the Revolutions, vicar Osiander, 

by his forged preface, tried to make the Promethean rebel against a cosmic 

error seem like a lame bungler of world-hypotheses. This preface, 

Giordano Bruno said later, could have been composed only by an 

ignoramus for the use of a few other asses. 

Rheticus, the first disciple, the courageous, infinitely meritorious author 

of the First Account, the fiery idealistic youth who is alleged to have 

become insane for a time pondering over the orbit of Mars, came forth 

as the defender of the faith against his former friend and colleague, 

Erasmus Reinhold, and solemnly proclaimed that Copernicus' main work 

could not be refuted, in fact could not be impugned in the slightest. detail. 

Later after he was forced to flee from Leipzig, he gradually abandoned 

the study of astronomy and the Copernican system, only in the end to 

become an alchemist, a doctor, yes, a charlatan in Poland, where he 

planned his GERMAN astronomy. But the two editions of his preliminary 

report caused a stir, especially in Basel and Wittenberg. 

Were not the repercussions of Copernicus' work great at least in 

Wittenberg? The patroness of mathematics and astronomy from which 

came the astronomical works of Reinhold, Melanchthon and Peucer? 

Between 1540 and 1561 neither Copernicus nor his theory was men­

tioned in a single lecture at Wittenberg, although Osiander's preface 

should have curbed the Lutheran agitators (as Schoenberg's printed 

letter had curbed the Catholic ones). 

A few mathematicians or astronomers must have studied Copernicus' 

book between the spring of 1543 and the fall of 1544 at least enough to 

enable them to compute in advance certain celestial phenomena with the 

help of the Copernican Tables, as for instance that Wittenberg pupil of 

Reinhold's who in his letter to editor Rheticus so severely censured the 

latter and reproached him for "unpardonable errors of computation." 
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What did Erasmus Reinhold (the Wittenberg university professor, 
dean of the faculty from 1549 on and rector of the university from 1550 
on) do about Copernicus' Revolutions? 

At the end of 1544 he used the Tables of Copernicus' book to cast a 
horoscope for Martin Luther! 

In general he considered the Tables inadequate for the computation of 
those observations on which Copernicus' main work was founded. 

Between 1544 and 1549, despite the war and by dint of superhuman 
efforts, the same Reinhold computed new orbit elements on the basis of 
observations by Hipparchus, Ptolemy and Copernicus, and drew up tables 
according to them. He called these the Prussian Tables, in honor of Duke 
Albrecht of Prussia. Reinhold says that Copernicus' trigonometry is un­
surpassable and that he himself had borrowed most of the famous 
Prussian's observations; but, he avers, calculation was not tge master's 
forte and for that reason he himself had to compute everything anew. 

Reinhold did full honor to the Ptolemaic hypotheses, but he paid no 
heed to the Copernican system, and did not discuss Copernicus' new 
conception of the cosmos at all. 

For the seventy years that followed the results obtained by the observer 
and the mathematician were used; but the great revolutionary system of 
the philosopher was ignored. 

As early as 1542, in his commentary on Peurbach's planetary theory 
Reinhold mentioned Copernicus' work then about to be published, but 
did not mention Copernicus' name; in the new edition of 1553 he men­
tioned Copernicus' name several times but not his theory; true, he prom­
ised to expound the Copernican theory in his own theory of the moon, but 
he died before doing this. 

In Nuremberg, Johannes Schaner must have thoroughly studied Coper­
nicus' book; in Leipzig, Johannes Hommel (Rheticus' successor at the 
University of Leipzig) and in Holland, Gemma Frisius admired it, but 
in 1555 in a letter to Stadius the latter expressed himself with reserve 
about the idea that the earth moved. According to Birkenmajer, Valentin 
Steinmetz from Gersbach asserted in his prophecy for 1552 that the Coper­
nican numbers were more accurate than any earlier ones, and that the 
book interested him for that reason. This seems to be the first reference 
to the Revolutions that was printed in Germany. 

When, soon after the publication of the main work, it became known 
that Osiander was the author of the preface ( on the margin of the preface 
in copies of the first edition the word Osiander is sometimes written in, 
or the preface is entirely crossed out, or there is a note to the effect that 
Rheticus quarrelled with the printer Petrejus or that Rheticus had forced 
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Osiander to acknowledge his authorship )-and when a public scand.il 

threatened, especially in Lutheran Wittenberg, over this book by a 

Catholic canon, Melanchthon wrote in his Introduction to Physics: " .•• 

But here a few, be it out of curiosity or in order to be ingenious, assert 

that the earth moves and assure us that neither the eighth sphere nor the 

sun moves, although they ascribe motion to the other heavenly bodies and 

list the earth among the stars. These jokes are not new. There is still 

Archimedes' work on the Computation of the Grains of Sand in which 

he relates that Aristarchus of Samos advanced the contradictory assertion 

that the sun is at rest and that the earth moves around the sun. And even 

though keen masters investigate many things in order to occupy their 

minds, it is, nevertheless, unbecoming publicly to defend such absurd 
theses, and even harmful because it sets a bad example." 

Thereupon Melanchthon quotes the Psalms and enumerates the physical 

arguments against the motion of the earth. In his own work he expounded 

only Ptolemy's doctrine, but along with the numerical data of Ptolemy 

he named also those of Werner and Copernicus. In the second edition, 
Melanchthon struck out the adjective "absurd" when speaking of the 

Copernican system, but this adjective continued to be a favorite among 
Copernicus' adversaries for a long time. 

Peucer, Melanchthon's son-in-law, called Copernicus the greatest 

astronomer since Ptolemy, but considered his theory absurd; and he said 

that because of its absurdity and remoteness from reality it should be 

excluded from the universities. 
Similarly, Michael Maestlin, Johannes Kepler's teacher at the uni­

versity of Tiibingen, used Copernicus' numerical data in his textbook 

(Epitome Astronomiae) but did not publicly acknowledge his theory. 

But through Maestlin Kepler learned of the Copernican system. 
Dasypodius ordered an original portrait of Copernicus from Danzig; 

between 1572 and 1574 he had a copy made of it and set it up with the 

new clock that he had constructed in the Strassburg cathedral; but this 

honor was probably meant for the astronomer, not the creator of the new 

cosmogony; at least there is nothing in the picture to indicate that its 
owner recognized Copernicus' importance as a thinker. 

In 1581 Bishop Kromer ordered that a memorial to Copernicus be 

erected in the Frauenburg cathedral; a memorial to him was also erected 
in the Church of St. John at Torun. 

The Jesuit Christopher Clavius called Copernicus' hypothesis absurd, 

but dubbed Copernicus himself the reformer of astronomy; he used the 

Polish astronomer's observations and catalogue of stars which latter he 

corrected; his book had nineteen editions before 1618. 
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In Poland, Miechow and W apowski knew Copernicus' work. Hilarius 
Wislicza, professor of astronomy at Cracow, computed his yearbook of 
1549 on the basis of the Copernican Tables. Master Jo Lathosius, an 
astronomer at the University of Cracow, computed his yearbook for 1571 
on the basis of the Prussian Tables. 

And Stanislaus Jacobeus, in his forecast for 1572, reports an experi­
mental verification of the Prussian Tables (according to Birkenmajer 
and Samuel Dickstein, the latter in Coup d'oeil sur l'histoire de sciences 
exactes en Pologne, Cracow, 1933 ). On the occasion of the conjunction of 
Jupiter and Saturn in 1563 many professors and masters of the Cracow 
University gathered together (among them, Nikolaus Schadeck, Petrus 
Probosczowicze and Master Joh. Muscenius) and, in accordance with the 
Prussian Tables, found Jupiter and Saturn so close to each other, that 
Jupiter covered Saturn. According to the Alfonsine Tables the conjunc• 
tion should have taken place on another day, but on the day indicated 
in these older tables the planets were 2 degrees 21 minutes distant from 
each other. The Cracow professors Schadeck and Probosczowicze who 
even before had been inclined to accept Copernicus declared that their 
successor too should follow the more accurate Copernican data. There­
upon Valentin Fontani, M.D. (1536-1618) lectured on astronomy three 
times during 1578-1580, and in these lectures advanced the Copernican 
system. 

In Italy, Fr. Maurolico, who published his mathematical works in 
Venice in 1575 wrote in the preface to his chronology, Computus Eccle­
siasticus: "May also Copernicus be destroyed, who makes the sun rest 
and the earth turn like a top and who deserves a whip, rather than a 
reprimand." 

In 1580, Giuseppe Moleto (1531-1588), professor of mathematics at 
Padua, used the Copernican Tables for his Gregorian Tables of the 
celestial phenomena; "for the data of the Alfonsine Tables do not tally 
with the celestial phenomena. And we would still have been obliged t-:> 
rely upon these tables, if Nicolaus Copernicus, the Hercules of our time, 
had not ingeniously discovered the inequalities of the motions and 
adapted his assumptions and numbers to them." 

In 1577 Francesco Giuntini praised Copernicus' theory of the sun, but 
in another passage he condemned it. 

G. A. Magini (1555-1617), professor of mathematics at Bologna, took 
over Copernicus' numerical data and observations and called him the 
greatest astronomer of all times, but labelled his theory absurd. In 1590 
he admitted to Tycho de Brahe that he agreed with the latter's idea of the 
universe. 
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Copernicus' theory was thus occasionally mentioned in Italy, but •it 

had no real adherents. 
In 1563 Pierre Ramee (Peter Ramus) wrote to Rheticus from Paris that 

astronomy must at· last be freed from hypotheses ( Cf. Birkenmajer). 
In 1567 Pierre de Mesme called Copernicus ridiculous. 
The poet Guillaume du Banas, in his famous poem La Semaine or 

La Creation du Monde condemns the Copernican doctrine; he describes 

the theory of the "learned German" ( du docte Germain) as the dream of 

a proud and restless mind which cared little for the opinion of the 

many. In the edition of 1583 the publisher S. Goulart of Senlis attacked 

Copernicus' "absurd" hypothesis. 
Montaigne, in his Essais (1580) after discussing the Ptolemaic and 

Copernican systems, writes: "What shall we reape by it, but only that we 

neede not care which of the two it be? And who knoweth whether a 

hundred years hence a third opinion will arise which happily shall over­

throw these two precedent?" That is why, Montaigne goes on to say, the 

same skepticism should be displayed toward the new theories as toward 

the old (Montaigne, An Apologie of Raymonde Sebonde). 

Jean Bodin (1520-1596), the philosopher of Angers, an adversary of 

Machiavelli and the author of the "Republic," condemned the Copernican 

theory in his posthumous Universae Naturae Theatrum,· but as early as 

1628 he himself was put on the Index because of his atheism. 

The mathematician Fran~ois Viete (1540-1603) pointed out a mathe­

matical error in Chapter Nine of Book Three of the Revo!utions. 

The first printed reference to the Copernican theory in England is 

found in The Castle of Knowledge, an English book written by Robert 

Recorde (1510?-1588), physician in ordinary to Bloody Mary, as early 

as 1556. Recorde calls the theory absurd, but he praises its learned author. 

John Dee, in his preface to the yearbook for 1557, computed by John 

Feild, boasts of having advised his friend Feild to use the Tables of 

Copernicus, "whose writings are established and based upon true, sure 

and authentic demonstrations." 
Thomas Digges (born in 1546), the son of the mathematician Leon­

hard Digges, wanted to check the Copernican theory against the new 

star of 1572. In the new edition of his father's Prognostication Everlasting 

printed in 1576 he gave an enthusiastic description of the Copernican 

theory, translated passages from Book One of the Revolutions, especially 

· from Chapters Eight and Ten, into English and added an explanatory 

diagram. Thus Englishmen desirous of knowledge could become ac­

quainted with the theory (Cf. Francis R. Johnson, Astronomical Thought 
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in Renaissance England, Baltimore, 1937, pages 98-101, 106, 165). There 
were six editions of Digges before 1605. 

In 1579 he wanted to write commentaries to Copernicus' book, with 
demonstrations based on the most recent observations; but he was never 
able to do this task. 

William Gilbert (1540-1603), physician in ordinary to Queen Elizabeth, 
in his book De Magnete (1600) borrowed arguments from Copernicus 
to prove the daily rotation of the earth. 

In Sweden, the oldest Swedish textbook of astronomy was published in 
1579; its author was Olot Luth, professor at Upsala; he does not mention 
Copernicus or his theory. 

In Spain, according to Dorothy Stimson, the new regulations for the 
University of Salamanca, issued in 1561, required that in the three-year 
course of astrology and mathematics, the students should study first 
astrology, then Euclid, and then the Ptolemaic or the Copernican system, 
"ad vota audientium," according to the choice of the students. A doctor 
of the University of Salamanca, Pater Zuniga (Didacus a Stunica) wrote a 
commentary on Job, before 1579, which was published in Toledo only 
in 1584 and in Rome in 1596. In 1616 he was put on the Index of forbidden 
books with the mention donec com·gatur (until corrected). In his book 
Zuniga declared that the Copernican theory was much simpler and more 
plausible than the Ptolemaic. He based his assertion that the new theory 
could not be attacked on Job IX, 6: "which shaketh the earth out of 
her place, and the pillars thereof tremble." 

Only one man in Europe preached the Copernican revolutions: 
Giordano Bruno. 

i 
I 

1 
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"I have I ought • • • it is mu,h • • • Vic­
to,-y lies in the hands of Fate. Be that with 
me as it may, whoever shall prove ,on­
quero,-, futu,-e ages will not deny, that I 
did not f ea,- to die, was second to none in 
constanty, and p,efer,-ed a spirited death 
to a ,,.a11en Jif e.'' 

GIORDANO BRUNO, De monade 

"Also he told me that ladies pleased him 
well; but he had not yet ,-eached Solomon's 
number." 

MOCENIGO, the informer, on Giordano 
Bruno 

GIORDANO BRUNO, "citizen and servant of the world, child of the 

sun and mother earth," more prosaically the son of a soldier, was born 

near Nola in the province of Naples in 1548. His father baptized him 

Felipe; he attended school in Naples, and at the age of fourteen entered a 

Dominican monastery where Thomas Aquinas had once lived; there 

Felipe received the name of Giordano, after the River Jordan in Canaan, 

and was consecrated a priest at the age of twenty-four; there he is said 

to have written a bold allegory about Noah's ark; there he read for the 

first time the Book of Revolutions and grasped Copernicus' revolutionary 

world-view and ~Id ideas as no one before him had grasped them. 

Bruno hated the intellectual dictatorship of that schoolmaster of Chris­

tianity, the great pagan Aristotle. Like Bacon he was an enthusiastic 

admirer of the pre-Socratics, the Stoa and the Pythagoreans, and the 

neo-Platonists. He studied Nicholas of Cusa, imitated Lully and wor­

shipped Lucretius. 
He was as little suited for life in a monastery as Luther. Because he 

doubted the reality of transubstantiation and the Immaculate Conception, 

because he read Erasmus' suspect remarks to St. Chrysostom and St. 
323 
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Jerome, Fathers of the church prohibited by the Index, and because he 

did not think that Arius was as preposterous as the Catholic doctrinaires 

pretended he was, he was soon threatened with prosecution. At the age 

of twenty-eight he left his cowl, his monastery and the whole order of 

the Inquisitors behind him, fled to Rome, and became a wandering 

humanist, following the profession of an itinerant and unordained 

preacher of the truth; for sixteen years he travelled restlessly through 

Europe, across Italy, Switzerland, France, England, Germany and Bo­

hemia. All the countries were traps for a courageous philosopher who 

wanted to proclaim that human reason had at last come of age, who never 

concealed anything, neither a joke nor the truth. Everywhere he preached 

his poetic cosmopolitan faith, everywhere he was persecuted by the privi­

leged guardians of orthodoxy. By nature he was as trusting as a child, 

and became a skeptic only through philosophizing. He wrote: "Whoso 

itcheth to Philosophy must set to work by putting all things to the doubt." 

After sixteen years of restless wanderings he finally took an eight-year 

rest-in the dungeons of the Inquisition in Venice and Rome. 
In 1579, after many trips through Italy, he went from Catholic Rome 

to Calvinist Geneva. Far from becoming a Calvinist there, as the legend 

and the Inquisition charged, he was cited before the Council of the 

Protestant stronghold because he showed in a pamphlet that a certain 

Geneva professor had committed twenty foolish errors. Like a Nimrod 

he went on the hunt for learned asses and wrote extensively on the great 

asininity that was as ubiquitous as the world soul. Sent before the con­

sistory by the Council and excommunicated, he was compelled to apolo­

gize. He hastened to flee from Geneva and Calvinism which he hated, 

as well as from the meagre life he had eked out as a proof-reader. 
At the University of Toulouse he acquired his doctor's degree, lectured 

on astronomy, and was driven out by the furor scholasticus. In 1581 he 

went to Paris; King Henry III had heard of the learned "artist of mem­

ory" from Italy and offered him the job of assistant (but paid) professor 

of philosophy, probably at the College de France (also called the College 

de Cambrai). Bruno lectured on the Ars Magna of Raymond Lully, the 

founder of the Lully Art (1234-1315), the Spaniard who undertook to 
transform the ocean into pure gold if only it were of mercury. Bruno 

was so little pampered by life and so thankful for every favor that he 

dedicated his first work, "On the Shadows of Ideas," to the lascivious 
Valois and even praised him later in Germany. 

Armed with the French king's recommendation to his ambassador in 

London, Bruno went to England in 1583. He lectured and conducted 

disputations at Oxford; on one occasion he defended the Copernican 

1 
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theory against the reactionary Aristotelians before Adalbert Laski, a 
Polish prince who was trying to dissuade the English from continuing 
delivering arms to the Muscovites. If one is to believe Bruno, he won an 
easy triumph before him. In London, too, he was victorious in a similar 
disputation, at least so he declared in his work published shortly after­
ward under the title of "The Ash Wednesday Supper," in which he 
defended the Copernican theory and castigated the English and particu­
larly the brutal customs prevalent among English scholars and stui:lents 
in Oxford, all of them just as superstitious and pedantic as the scholars 
in Geneva. But he liked the landscape, the climate and the handsome 
nimble white lambs and girls of England. 

These were the happiest years, spent at the court of the maiden Queen 
Elizabeth and in the home of Michel de Castelnau, the French ambassa­
dor, with whom he stayed. He wrote: "I stayed in his home as his gentle­
man-only that." Between 1S83 and 1S8S he published seven books in 
London, among them his most important and extensive works. (The 
Thirty Seals and Seal of Seals-on mnemonics; The Ash Wednesday 
Supper; On Cause, Principle and The One-on metaphysics; The In­
finite Universe and its Worlds-his pantheistic philosophy of the Infinite; 
The Expulsion of the Triumphant Beast, Proposed by Jove, Effected by 
the Council, Revealed by Mercury, Related by Sophia, Heard by Saulino, 
and set down by the Nolan-an attack of the churches and all blind faith; 
The Cabala of the Steed Like Unto Pegasus, With the Addition of the 
Ass of Cyllene; The Transports of Intrepid Souls, On Heroic Enthusiasm 
-seventy sonnets in praise of Truth and Beauty. 

However, Bruno's books sold badly and his fame among his contempo­
raries was not very great. A heretic in Italy, an offender against the public 
peace in Geneva, he found indifference in England, almost whips in 
France, prohibitions to teach and reside in Germany, and finally the 
dungeon and the stake in Italy. 

Bruno was the first to give public lectures in England on Copernicus 
and his doctrine. In London he frequented Sir Philip Sidney, a man of 
letters and courtier, and his friend Fulke Greville, one of Queen Eliza­
beth's lovers. (He may also have met Bacon; Shakespeare, however, in a 
few passages of Troilus and Cressida, King John and The Merry Wives 
of Windsor, describes the earth as motionless in the centre of the 
universe.) · 

In October, 1S8S, he returned to France with Castelnau, and on the way 
both of them were robbed down to their shirts. Travelling from one 
capital to another at that time was more painful and dangerous than an 
expedition to the savages is today; everywhere one found the plague and 
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smallpox, bugs and religious wars; in France you were killed because of 
the form of your sacraments, in London because of your foreign manners, 
in Germany you had to share your bed and your bowl of food with every 
filthy tramp and on every road you met peddlers and saints, beggar monks 
and students. In Marburg Bruno was not allowed to teach. He stayed for 
a year and a half in Wittenberg where he lectured and made a farewell 
speech in praise of Luther. In Prague he vainly tried to obtain support 
from Emperor Rudolph II who later subsidized Tycho Brahe and Kepler. 
At Frankfort the Council forbade him to stay with his printer; he went 
to Zurich and then came back to Frankfort. 

Giovanni Mocenigo, a thirty-four-year-old Venetian, formerly delegate 
of Venice at the Inquisition and now their agent provocateur, sent Bruno 
a letter inviting him to Venice as his teacher of mnemonics and other 
arts. In August, 1591, to the astonishment of learned Europe, the unfortu­
nate Bruno went to Venice, perhaps because he was homesick for Italy. 
His promising pupil threatened him, denounced him, attacked him, fet­
tered him, locked him up in his cellar and delivered him to the hangmen 
of the Inquisition in May, 1592. 

During his trial before the Venetian Inquisition Bruno told the story 
of his life and his ideas. 0 perfume of life! 0 wild savor of his ideas! 
••• Bruno had combated every false authority and feared no power on 
earth. Poverty did not disturb him, he despised censorship, he saw through 
the churches, he built mighty structures on his own strength and supe­
riority. He considered himself an "awakener." He hated deification of 
suffering by the Christian religion. If the measure of man sank in the 
Copernican universe, Bruno taught that it also rose again because now 
man could encompass the universe. In the Ash Wednesday Supper, he 
wrote proudly of himself: "the Nolan liberated man's spirit and the 
sciences." 

Bruno behaved like the founder of a religion, but he did not want to 
speak to the masses whom he despised, he wanted to reach the elite. 
Usually a man wins his heavenly kingdom on this earth. Bruno never 
influenced the masses, but he did influence Spinoza, perhaps Moliere and 
Shakespeare, Leibnitz, and surely Hegel, Schelling and Goethe. 

He was not a methodical mind,, but half-poet and half-philosopher; 
he wanted to ·reform the people's morality. In the "Expulsion of the 
Triumphant Beast" he wrote:" .. ·. we call those virtues which by a certain 
trick and custom are so called and believed, though their effects and fruits 
are condemned by all sense and natural reason; such as open knavery 
and folly, the malignity of usurping laws and of possessors of meurp and 
tuum; the strongest being the most rightful possessor, and he being the 
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most worthy who is most solicitous, most industrious, and the first 
occupant of those gifts and parts of the earth which Nature, and conse­
quently God, gives to all indifferently." 
, Bruno wanted to set up his universal religion, his religion of nature 
in the opposition to the revealed religions. He taught that "God, the 
infinite creator, created an infinite image of himself in the infinite 
universe." He called himself the lover of God, and, after his native Nola, 
the Nolan, and his philosophy, the Nolan philosophy. Like Cusa he cried 
out enthusiastically: "O altitudo!" 

After three days spent in the dungeons of the Venetian Inquisition 
Bruno was led before his judges. The secretary of the Inquisition has left 
us a description of his average size, his chestnut brown beard and his 
appearance which corresponded to his age, then about. forty. His gestures 
were vivacious, in a manner characteristic of Southerners. 

He declared to the Inquisitors: "I hold the universe to be infinite as 
result of the infinite divine power; for I think it unworthy of divine good­
ness and power to have produced merely one finite world when it was able 
to bring into being an infinity of worlds .... " 

In the fourth century the church had issued fifteen edicts against heresy; 
in the thirteenth century it set up its Inquisition, an organization designed 
to fetter Europe's thinking. The procedure of the Inquisition was secret, 
its victims vanished as though swallowed up by the ground and reappeared 
only dressed in a shirt on the way to the stake, escorted by priests bran­
dishing torches and droning hymns. 

Any imbecile could write a denunciation against anybody, the Inquisi­
tion accepted every denunciation gratefully, the accused never learned the 
names of the accusers and the witnesses, and usually not even the nature 
of his alleged or real crime. 

After a period of relative mildness, Pope Paul III, at the instigation of 
the founder of the Society of Jesus, Don lnigo Lopez de Recalde, called 
Ignatius Loyola, and upon the advice of Cardinal Caraffa, set up the 
Roman Inquisition after the Spanish model, on July 21, 1542. Only a 
few months later Copernicus, as though with deliberate irony, published 
his Revolutions and dedicated it to that very same Pope ( was this in 
order intimately to connect at one point at least the fathers of the new long 
war between religion and science?). 

All the witnesses and officials of the Inquisition were bound by oath to 
eternal silence. The accuser was also the judge. The accused was not 
allowed to have any counsel. He had to prove his innocence without 
knowing the nature of his crime, but he was not allowed to cite witnesses 
or to have any contacts with the outside world; he was obliged to answer 

. j 
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a thousand questions, to give a thousand identical answers to questions 
repeated a thousand times, and to avoid falling into any trap that might 
be set for him a thousand times. • • • 

Giordano Bruno was the first, since the triumph of Christianity, open 
to return to the independence of the Greek thinkers. Against the theo­
logians, he demanded the right to philosophize independently, the right 
to freedom of thought and speech. He took his wisdom wherever he 
found it, from the heathens, the Jews, the Christians, even from the 
Cabala. 

The Inquisition charged him not only with heresy, but also with being 
a kader of the heretics; of having written books in which he praised 
Elizabeth of England and other heretical rulers and many things hostile 
to religion; of being a runaway monk who had spent many years abroad, 
in Genoa, Geneva and England and even in Wittenberg where he praised 
Luther; of having denied the birth of Christ from a virgin and of having ► i 
published a pamphlet in London, entitled "On the triumph of the Beast," ~ 
-by which name he referred to the Pope, in addition to other loathsome 1 

and highly absurd theories; of having denied transubstantiation at the \ 
age of eighteen; of having been prosecuted for heresy by the Roman ◄ 
Inquisition and of having escaped from it! 

In September, 1592, the Roman Inquisition demanded the extradition 
of Bruno. At first Venice resisted but finally -yielded, for after all he was 
not a Venetian, but only a Neapolitan. He had spent eight months in the 
prison at Venice. On February 27, 1593, Bruno disappeared into the 
torture dungeons of the Roman Inquisition. The world no longer heard 
anything of him. He seemed to have been buried alive. No voice came 
from his cell. Aside from inquisitors and torturers he was not allowed to 
receive any visitors. In those days prisoners were often put in irons, often 
tortured. Campanella was tortured twelve times, the last time for forty 
hours. A notary was present and recorded the con£ essions of the victim; 
if he failed to confess, he was tortured more cruelly. One of the Roman 
Inquisitors was Cardinal Bellarmin, the learned Jesuit who also played his 
evil part in the trials of Paolo Sarpi, the Venetian monk, of Galileo and 
of the Copernican theory. Only on February 4, 1599, did the Inquisition 
open Bruno's trial. 

He remained unshakable. On January 20, 1600, the Pope presided 
at the session of the Inquisition. Bruno was determined not to recant; 
he swore that he had never published heretical doctrines, and that the 
servants of the Inquisition were slanderers. 

He was condemned. As usual, the church decided to deliver him over 
to the secular arm. He was defrocked, excommunicated. The Bishop of 
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Sidonia received the considerable sum of 27 scudi "for the degradation 
of Giordano Bruno, the heretic." The governor of Rome was told: 
" ••. take him under your jurisdiction subject to your decision, so as 
to be punished with due chastisement; beseeching you, however, as we 
do earnestly beseech you, so to mitigate the severity of your sentence 
with respect to his body that there may be no danger of death or of the 
shedding of blood. So we, Cardinals, Inquisitor and General, whose 
names are written beneath decree!" This request was somewhat condi­
tional only because it could not be heeded in any case. 

"When all these things were done," writes Gaspar Schopp, a freshly 
converted Catholic and eyewitness, "he said not a word except in a 
menacing way, 'Perchance your fear in passing judgment on me is greater 
than mine in receiving it.' " 

Only nine days after it had been pronounced was the sentence carried 
out. In the archives of the Brotherhood of Pity of St. John the Beheaded, 
in the journal of the Proveditore, there is the following entry: "Justice 
done on an impenitent heretic. At the second hour of the night informa­
tion came that justice would be done on an impenitent friar in the 
morning. Hence, at the sixth hour of the night, the Comforters and the 
chaplain assembled at S. Ursula and went to the prison in the Tower of 
Nona, entered the chapel, and .offered up the prayers. To them was 
consigned the man Giordano Bruno, son of Gni. Bruno, an apostate · 
friar of Nola in the Kingdom, an impenitent. He was exhorted by our 
brothers in all love, and two Fathers of the Order of St. Dominic, two 
of the Order of Jesus, two of the new Church and one of St. Jerome 
were called in. These with all loving zeal and much learning, showed 
him his error, yet he stood firm throughout and to the end in his 
accursed obstinacy, setting his brain and mind to a thousand errors and 
vaingloryings; and he continued steadfastly stubborn while conducted 
by the Servants of Justice to the Campo di Fiori, and there being stripped 
and bound to a stake, was burned alive. Thro.ughout, our Brotherhood 
sang litanies and the Consolers exhorted him to the very last to overcome 
his obstinacy. But thus ended his agony and his wretched life.'' 

Bruno's highest goal was: to know the ,truth and declare it! 
Only two and a half years later (August 7, 1603), were the writings 

of the hated pantheist put on the Index where they still remain. Even 
today the Index still prohibits many great books, although the Inquisition 
no longer drives poets insane, as it did poor Tasso, and no longer refutes 
philosophers with flaming arguments, as it refuted the good Vanini by 
burning him in Toulouse, seventeen years after the execution of Bruno. 
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(But we can comfort ourselves with the thought that new tyrants 
persecute poets and execute philosophers!) 

On February 17, 1600, Giordano Bruno was burned at the stake in 
Rome because the earth moved (and he refused to keep silent about this 
most recently discovered secret). 

Bruno burned for Copernicus. Inspired by Copernicus he created a 
magnificent cosmogony. At the time of the lowest ebb in the fame of 
Copernicus who insulted the most sacred belief of the Renaissance, to 
wit that man was the measure of all things, Bruno dubbed him the great 
liberator of mankind. With greater poetic fire and a more sacrificial 
heroism he repeated Rheticus' declaration that a new era of thought and 
science had begun with Copernicus. 

Bruno also found an occasion to mention Osiander's preface, which 
he recognized as a forgery. He termed Osiander "an ignorant and pre­
sumptuous a~s who, to be sure, alleges that he furthers the interests of 
the author, but permits his like to pick lettuce and vegetables from that 
book" (La Cena de le Ceneri). 

In De lmmenso Bruno reprinted a whole chapter from Copernicus' 
Revolutions. 

He indulged in sweeping generalizations. He was as generous with 
innumerable and inconceivable infinitudes as the most modern astron­
omers. But unfortunately he was unable to prove what he thought. He 
was "God-intoxicated" like Spinoza. 

He considered the universe limitless and infinite; but only the universe 
was eternal; his worlds decline and pass away, and their substance forms 
new combinations. The center of the universe, he thought, was where 
the observer stood; nature was alive and articulate. Bruno, the mystic, 
was also an animist. 

According to his vision, the fixed stars were suns like our own and 
there were countless suns freely suspended in limitless space, all of them 
surrounded by planets like our own earth, peopled with living beings. 
The sun, he taught, was bnly one star among many, singled out by us 
because it is so close to us. The sun had no central position in the bound­
less infinite. 

Everywhere in the universe dwelled spirit, spiritual beings, separated 
from one another only by physical distances. 

"There is only one heaven, an immeasurable domain of light-giving 
and illuminated bodies." 

Nothing exists outside the infinite universe and its eternal unchange­
able substance. The divine universal soul permeates it. God is not outside 
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the world but inside it, its supreme cause, principle and unity wherein all 
oppositions are resolved in eternal harmony. 

This unity is reflected even in the smallest thing, the minimum or the 
monad, which is both material and psychic. Nothing in the world is 
lifeless. The universe and everything in it have a soul. And the world 
is moved by inner forces, not from without. The same spirit is active in 
everything, the same reason inherent in matter too, but it does not affect 
everything in the same manner, measure and degree; these depend on 
the level of organization: for the universe is ordered in a continual hier­
archy from the lowest to the highest things. 

The reason of the highest "organism," the Cosmos, is called by Bruno 
God. God is the nature of nature, the monad of monads. How can we 
worship Him better than by studying His laws, the laws of nature? 
Every discovery of a natural law is a moral deed: it increases our capacity 
for making our lives rational. True religion means to aspire to return to 
that "monad of all monads." 

Art is a mediator. If man seems to be entirely lost in external infinitude, 
he finds himself again in internal infinitude, his ultimate destiny. There­
fore the inhabitants of other worlds must not seek God in our world; 
for they have Him in their own world and in themselves. 

This pantheist with an unquenchable thirst for the truth was con­
demned by almost all his contemporaries. For nearly two centuries he 
was ignored, until a young German F. H. Jacobi (1743-1819), a friend 
of Lessing's, referred to him in his letters on the doctrine of Spinoza. 
Some thought they could prove his influence on Descartes who, however, 
had probably never read him. But Bruno's astronomical theology and 
his imaginative metaphysics influenced Spinoza, Leibnitz, Goethe, Herder, 
Jacobi and Schelling. Hegel said that Bruno was a bacchic mind. 

Many Copernicans rejected Bruno's views as absurd. Copernicus had 
pushed up the eighth heaven and the stars to an immense distance, but 
he let them remain fixed, and placed the sun in the center of the universe! 

Giordano Bruno, while helping to spread the Copernican theory by 
his lectures and writings, especially in England and Germany, again 
dethroned the sun, making it a star among other stars! 

In 1889 Bruno's monument was unveiled in Rome. 30,000 Romans 
assembled for the ceremony. Pape Leo XIII spent the entire day on his 
knees before the statue of St. Peter, fasting and praying. He denounced 
the runaway monk Giordano Bruno as "a man of impure and abandoned 
life: a double renegade, a heretic formally condemned, whose obstinacy 
against the Church endured unbroken even to his last breath. He pos-
' 
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sessed no remarkable scientific knowledge, for his own writings condemn 
him of a degraded materialism and show that he was entangled in com­
monplace errors. He had no splendid adornments of virtue, for as 
evidence against his moral character there stand those extravagancies of 
wickedness and corruption into which all men are driven by passions 
unresisted. He was the hero of no famous exploits and did no signal 
service to the state; his familiar accomplishments were insincerity, lying 
and perfect selfishness, intolerance of all who disagreed with him, abject 
meanness and perverted ingenuity in adulation." 

In brief, Giordano Bruno was a great man and a winged messenger of 
the truth. 

Already in "The Chandler," his only comedy which he wrote "in a 
few burning days" and which was published in Paris in 1582, he lashed 
out against the fools and pedants, especially among the clergymen. His 
favorite character in it was Panfurio, the fool and pedant, a personage 
conceived in the style of Rabelais, Plautus, Aretino and Machiavelli. Here 
Bruno castigates not only the scholastic, that orthodox of all orthodoxies, 
but also his time. 

This farce is said to have influenced Cyrano de Bergerac's Le Pedant 
/oue, and through Bergerac, Moliere. Moliere replied to the accusation 
that he had plagiarized it by saying: "One takes one's goods wherever 
one finds them." Shakespeare's Holofernes in Love's Labours Lost is also 
supposed to have certain traits of Bruno's Panfurio. 
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TYCHO DE BRAHE 

This phenix among astronomers •.• 
KEPLER 

GASSENDI and Dreyer, his biographers, termed him the greatest ob­
server among astronomers. 

On his deathbed he asked his assistant Kepler to publish the gigantic 
mass of astronomical observations he had collected during his life with 
the diligence of a bee and which, because of their accuracy, could serve 
as a basis for any new planetary theory; and he wanted Kepler to make 
them the basis of Tycho's system. But Kepler was an enthusiastic Coper­
nican and used Tycho's immense contribution for demonstrating and 
developing the Copernican theory. 

Tycho rejected the Copernican theory as absurd. But he had also 
destroyed the scholastic idea of solid crystal spheres. He had created a 
third cosmogony, but in accordance with the Holy Scripture had left the 
earth motionless. 

However, against his will Tycho, by the immense weight of his observa­
tions, strengthened the Copernican system which without him might 
have remained an unconfirmed hypothesis. 

Copernicus and Tycho de Brahe were the last great astronomers to 
make their computations and observations without telescopes, logarithm 
tables and pendulum clocks (necessary for measuring time accurately). 

Tycho de Brahe was born in 1546, three years after Copernicus' death, 
on the Knudstrup family estate. He was the oldest son of the Dane, Otto 
Brahe, and his wife, Beate Bille. His twin brother was stillborn, but 
later he had nine brothers and sisters. He was baptized Tyge (and 
latinized his name into Tycho). His uncle Joergen stole him from his 
parents when he was barely one year old. Tyge's parents had promised 
his childless uncle their fustborn child; but after the tragic loss of his 
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twin brother they were obviously unwilling to separate themselves from 
him. . . 

Tyge's uncle was wealthier than his father and hired a tutor for the 

boy at Tostrup. At the age of seven Tyge began to study Latin; soon 

he was able to write Latin verses, and later he even wrote some good 

verses. At the age of thirteen he went to Copenhagen in order to study 

philosophy and law and become a statesman as his uncle desired. 

However, when an eclipse of the sun forecast for August 21, 1560, 

occurred on that day, the fact that "men could foretell the motions of the 

stars so accurately, that they could prophesy their places and relative 

positions" struck the boy as something divine. For the sum of two thalers 

he bought the works of Ptolemy (in the Basel edition of 1551, with 

Georg T rapezunt's translation of the Almagest) and studied them for 

three years. Then, with his mentor, Vedel, who was only four years 

older than himself, he went to the Leipzig University. 
Instead of studying law, he hurried to the lectures of all the professors 

of mathematics, bought astronomical books and instruments, and learned 

the names of the constellations with the help of a fist-sized celestial globe 

which he was compelled to conceal from his don mentor Vedel and 

could use only when the latter was asleep. 
Tycho acquired the Alfonsine and Prussian Tables and soon discovered 

that the planets were not to be found at the places where they should 

have been according to the tables. At the age of sixteen Tycho, before 

any other European astronomer, realized that "only through a steadily 

pursued course of observations would it be possible to obtain a better 

insight into the motions of the planets and decide which system of the 

world was the correct one.". 
On August 17, 1563, on the occasion of a conjunction of Jupiter and 

Saturn, Tycho, who was then seventeen years old, made his first recorded 

observation and discovered that the Alfonsine Tables were wrong by a 

whole month, and the Prussian Tables by a few days. Kepler says cor­

rectly that "the rehabilitation of astronomy was first conceived and 

decided upon by Tycho, that phenix among astronomers, in 1564." 

In May, 1565, Tycho returned to Denmark. By that time his uncle had 

jumped into the water to rescue the Danish King who had fallen in 

during a ride, following which the uncle caught cold and died. Tycho 

went to the University of Wittenberg, attended the lectures of Professor 

Peucer, drew up his horoscope and forecast that disaster lay in store for 

him, either jail or exile, and that he would be released only at the age 

of sixty by a certain military personality. (At that time Tycho, like 

everyone else, was a devotee of astrology-and in 1574, Peucer actually 
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did lose his chair at Wittenberg and was thrown into jail, for he was 
suspected of being a Calvinist.) 

From Wittenberg Tycho went to the University of Rostock, to study 
medicine and astronomy; it was believed at that time that epidemics 
came from the stars; only Galileo did away with Aristotle's philosophy 
of nature; and only Bacon taught the world to observe the mechanical 
causes of natural phenomena rather than their metaphysical causes. 

On the occasion of an eclipse of the moon on October 28, 1566, Tycho, 
in a prophetic mood, posted a few Latin verses in the college, forecasting 
the imminent death of Sultan Soliman; a few weeks later the •news of 
the eighty-year-old potentate's death arrived. However, he had died 
before the eclipse, and Tycho became a general laughingstock. 

On December 19, 1566, during a little dancing party organized to cele­
brate the engagement of a professor's daughter, Tycho de Brahe and 
another Danish student of noble origin, Manderup Parsbjerg, got into 
an argument; according to Gassendi, they quarrelled over which of the 
two was the better mathematician. On December 29, they met in total 
darkness in a Rostock street and continued the argument with swords. 
Tycho lost his nose, or at least its most beautiful part; he replaced it by 
an alloy of silver and gold. 

Willem Janszoon Blaev, a famous Amsterdam printer who in his youth 
spent a few years at Hveen, related to Gassendi that Tycho always car­
ried a small box of salve in his pocket, and that he often applied it to his 
nose. Reymers Baer, a scientific opponent of Tycho and his theories, 
explained that Tycho had not lost his nose, but his head. 

Tycho went from Rostock to Denmark and from Denmark hack to 
Rostock because of a new eclipse of the moon. Then he went to Witten­
berg and Basel to matriculate at the university, after which he travelled 
to Lauingen and visited the famous Livowski who had edited Regio­
montanus' trigonometric tables (i552) and in his astrological writings 
prophesied the end of the world for 1584, during the next great con­
junction. 

Later Tycho went to Augsburg and set up a nineteen-foot-long 
quadrant in near-by Goeggingen and met the great Petrus Ramus, pro­
fessor of philosophy at the Sorbonne, who had been compelled to leave 
France as a Huguenot. Out of patriotism and because he wanted to 
organize courses in mathematics instead of in Aristotle at the University 
of Paris, he later returned to his native land, and on St. Bartholomew's 
Night paid for both his return and his anti-Aristotelianism with his head. 

In 1571 Tycho went to Denmark to bury his father and inherit half 
of his estate; he sent his old mentor Vedel prescriptions against fever, 
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made his astronomical observations everywhere without fear, and went 
to an old uncle of his, who had recently expropriated a monastery 
"because an ungodly life was going on there" and made it into his castle. 
Together with his uncle, Tycho continued the chemical experiments he 
had begun at Augsburg. At that time the astrologer was also an alchemist; 
alchemy was a branch of astrology, every planet represented a metal; 
the moon stood for silver, Mercury for quicksilver, the sun for gold, Mars 
for iron, Jupiter for tin ( or gold), Saturn for lead. The uncle and nephew 
probably wanted to make gold. 

The appearance of the new star of 1572 that Tycho alone systematically 
observed and described induced him to attempt a new catalogue of the 
stars. He wrote a treatise about the new star without intending to pub­
lish it, for it was not becoming in a nobleman to publish books. The 
nonsense that German blockheads wrote about it and Oxe, his cousin, 
persuaded Tycho to publish his book in Copenhagen in 1573 under the 
title De Nova Stella. It was almost completely ignored. 

With a sigh the Dane termed the German observers of the heavens: 
"O coecos coeli spectatores" ("O blind observers of the heavens!") For this 
star was the first new star observed since Hipparchus had found his new 
star, as Pliny relates in his Natural History. 

Tycho, by his own admission, had not corrected his manuscript because 
he had been distracted by domestic affairs-the poor man was in love! 
In verses he told the world that he wanted to see more of the world, and 
learn more, and only later return to his rugged northland, in order to 
waste his time as other noblemen did with horses, dogs and girls, unless 
God had intended him for a better lot. 

He now also planned a book "against the astrologers in behalf of 
astrology" ( contra astrologos pro astrologia). He wrote: "O foolhardy 
astronomers, 0 exquisite and subtle calculators, who practice astronomy 
in huts and taverns, at the fireplace, in books and writings, but not in 
the heavens themselves (as would be fitting). For very many (0 the 
disgrace of having to say this) do not even know the stars. And yet they 
would go to the stars." 

And he makes fun of the madness of the astronomers who indicate 
minutes and even seconds when they try to state a planetary position, 
although in the 1563 conjunction of Saturn and Jupiter the Alfonsine 
Tables were wrong by a month and the Prussian Tables by days, let alone 
by minutes or seconds. 

At that time Tycho wanted to leave Denmark. He loved a certain 
Christine, had eight children with her, yet did not enter into legal mar-
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riage with her because she was in bondage. He lived with this peasant 
girl, a serf, for twenty-six years. 

In 1574, yielding to the request of the king and the students, he began 
to lecture at the University of Copenhagen. In his inaugural address he 
said that astronomy was a very ancient science which according to Flavius 
Josephus could be traced back to Seth; that Abraham had conceived the 
idea of the existence of God· from contemplating the orbits of the sun, 
the moon and the stars; that the ancient Egyptians too had studied the 
sky; that we owed our knowledge above all to Hipparchus and Ptolemy 
and more recently to Nicolaus Copernicus who was not unjustly termed 
a second Ptolemy and who, having as a result of his own observations 
discovered that the Ptolemaic and Alfonsine Tables were inadequate for 
the explanation of the celestial phenomena, had restored the science of 
astronomy by means of new hypotheses !=reated by his marvelous genius. 
No one before him had had a more accurate knowledge of the motions of 
the stars. And although his theory, Tycho said, was to a certain extent 
opposed to the physical principles, it contained nothing that contradicted 
the mathematical axioms, as was the case with the ancients, who had 
assumed that motions of the stars on epicycles and excentrics were irreg­
ular with regard to the centers of these circles, which was absurd. 

Then Tycho went to Cassel to look up the most famous astronomer 
of his day, Landgrave Wilhelm IV of Hesse, who in 1566 had built a 
tower with a revolving dome at the Zwehr Gate in Cassel, because he 
too thought the most urgent task was the systematic observation of the 
sky. 

Next, Tycho went to Frankfurt-on-Main and thence to Basel, where 
he would have liked best to remain, thence to Venice, to Augsburg and, 
finally, to Regensburg, to the Diet, not in order to meet kings, but the 
Emperor's physician in ordinary, the Bohemian Hayek or Hagecius who 
in 1575 presented him with a copy of the Commentariolus. 

Then Tycho went to Saalfeld, then to Wittenberg, where the son of 
Erasmus Reinhold, author of the Prussian Tables, showed him his father's 
manuscripts. 

Tycho returned to Denmark and envisaged removing to Basel. 
Early in the morning of February 11~ while he was still in bed in his 

house at Knudstrup, a young nobleman from the court, a cousin of 
Tycho's, came to see him with a written invitation from the king. On the 
same day Tycho and his cousin set out and by night reached the Danish 
King's hunting lodge. The king offered Tycho, who had been recom­
mended to him by Wilhelm of Hesse, the island of Hveen, money to 
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build himself a house there, and a pension for life, in order that he might 
devote himself to his mathematical and astronomical studies free from 
all worldly care. 

Tycho asked for time to think the matter over. He consulted his friends, 
the French ambassador Dancey and Professor Pratensis; they urgently 
advised him to accept, and he did. The king wrote him the letter of 
patent. Four days later he went to Hveen and on the same night made 
his first observation there, of a conjunction of Mars and the moon-he 
was to contribute to our knowledge of the orbits of Mars and the moon 
more than any astronomer since the days of Ptolemy. 

The island of Hveen, fourteen miles north of Copenhagen, three miles 
long and covering an area of two thousand acres, was fiefed to Tycho 
for life, with all its inhabitants and its forty farms that they cultivated 
in common. Tycho baptized the island "Island of Venus vulgo Hvenna." 
There he built his house and observatory famous throughout Europe, the 
Uraniborg (city of the heavens). 

In 1584 he built a new observatory, which he called Stjerneborg. There 
was a statue of Mercury in it that was made to revolve by a mechanism 
in the pedestal. Tycho, the star-gazer with ruddy hair and a nose of silver 
and gold, possessed many such automata, and the fishermen and peasants 
of Hveen considered him a sorcerer. On the ceiling of the new observa­
tory there was a representation of Tycho's system. On the wall hung the 
portraits of the eight greatest astronomers of the world ( according to 
Tycho ), that is to say, besides the portraits of Timocharis, Hipparchus, 
Ptolemy, Al Battani, King Alfonso of Castile and Copernicus, there 
were those of Tycho de Brahe and of Tychonides, the still unborn suc­
cessor of the sublime Tycho; under the portrait of Tychonides a few 
verses expressed the hope that this unborn astronomer would prove 
worthy of Tychol Tycho on his portrait pointed at his own world system, 
and a strip of paper in his hand bore the inscription "Quid si sic?" 
(What if it is that way?) 

The King of Denmark presented Tycho with castles, estates, pensions 
and rights which according to Tycho's estimate amounted to about two 
thousand four hundred thalers a year. In 1588, when the king died, 
from drunkenness, as Vedel explained in his funeral sermon, Tycho cal­
culated that he had incurred six thousand thalers of debts to pay for his 
scientific works; the government paid these debts. 

In 1598, Tycho estimated his buildings and instruments to be worth 
seventy-five thousand thalers. He had planted gardens and built fish­
ponds and hunted hares and set up a paper mill and a printing shop 
where he printed his own works, including the poetical works; he often 
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received learned visitors and for the space of twenty years (1576 to 1597) 
lived with his large family and numerous disciples and assistants like a 
great lord on his little island. 

In 1584 Tycho sent Olias Olsen, one of his assistants, to Frauenburg, 
because he suspected that Copernicus had made an error in determining 
the latitude of Frauenburg; Olsen took measurements and brought back 
not only a more correct figure (although it was not yet the correct figure) 
but also Copernicus' triquetrum, as a gift for Tycho from the Frauenburg 
canon, Johannes Hannov. 

Live or Liuva, one of Tycho's serving maids, who subsequently lived 
with his learned sister Sophia, in later years became a quack in Copen­
hagen and also practised astrology; she died in 1693 at the age of 124, 
still unmarried. 

Jep or Jeppe, Tycho's fool, sat at Tycho's feet at mealtimes and from 
time to time received a tasty morsel from his master. Jep was a chatterbox 
and had the gift of second sight. Once he suddenly said to Tycho during 
a meal: "Look how your men are washing themselves in the sea!" Tycho, 
who had sent two of his assistants to Copenhagen and was worried about 
them, sent a servant to the ;oof, who hastily returned to report that he had 
seen a capsized boat near the beach and two dripping men on the shore. 

When Tycho was absent and his pupils wanted to have a good time, 
they ordered Jep to stand watch on the roof, and as soon as the dwarf 
saw Tycho coming, he uttered a piercing cry: "Junker paa Landet!" (the 
master is on land!) 

When someone fell sick on Hveen, the dwarf always foretold whether 
he would recover or die, and he was always right. 

Tycho also practised chemistry, alchemy and pharmacology; he dis­
tributed free medicines on Hveen. In 1599 he sent Emperor Rudolph the 
well-known imperial elixir, also noted by Copernicus, that cured all 
diseases, and consisted chiefly of theriac and wine spirits, but also con• 
tained sulphur, aloes, myrrh, saffron, pure gold, corals, sapphire, pome­
granate, dissolved pearls, etc. When mixed with antimony this medicine 
cured all respiratory diseases. Tycho asked the emperor to keep this 
medicine a close secret. 

The professor of medicine Brucaeus, who incidentally laughed at all 
astrology, wrote Tycho that it was difficult to accept the Copernican 
theory. 

One of Tycho's visitors, Duncan Liddel from Aberdeen, professor at 
Helmstadt, was said to be the first professor in Germany to explain 
publicly the systems of Ptolemy, Copernicus and Tycho de Brahe. 

Tycho was officially bound to send an annual astrological forecast to 

-
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the Danish King, but as he grew older he believed less and less in such 
forecasts. 

In 1587 he wrote to Heinrich Below, who was related to him by mar­
riage: "When one reads a hundred forecasts, it is very rarely that two 
of them are in accord with each other. . . . These astrological prophecies 
are like a cothurnus that can be put on any leg, large or small, and there­
fore I have never attached any particular importance to them." 

In 1577, as he went to his fishpond to catch a handsome fish for his 
supper, Tycho discovered the comet of 1577 in the sky. In Chapter VIII 
of his book about this comet published in Hveen in 1587, Tycho, "who 
took nothing on trust," described his own system of the world. 

He distinguished between the elementary world within the orbit of 
the moon and the ethereal world; the latter had, according to him, a 
marvelously large dimension; the maximum distance of the most distant 
planet, Saturn, from the earth, was 235 times the radius of the elementary 
world. The distance of the moon he assumed to be 52 times the radius 
of the earth which he thought was 430 German miles. He estimated that 
the distance of the sun from the earth was 20 times that of the moon. 
The comet moved within this wide space. Therefore, he goes on to say, 
he must explain his system of the world that he had worked out four 
years earlier, in 1583. For the Ptolemaic system is too complicated. And 
the new system advanced by that great man, Copernicus ( who followed 
in the footsteps of Aristarchus of Samos ), while it does not contradict in 
any way the mathematical laws, is in contradiction with the laws of 
physics and is absurd, because the heavy and sluggish earth cannot move, 
and, furthermore, the Copernican system is in conflict with the authority 
of the Bible. Another difficulty derives from the wide space that must be 
assumed to exist between Saturn and the firmament in order to account 
for the want of annual parallaxes of the stars; and despite his careful 
observations Tycho was unable to discover any parallax of the stars, such 
as would surely exist if the earth really moved. 

Therefore, Tycho explained, he tried to find a hypothesis that was in 
agreement with the mathematical and physical principles and would not 
fall victim to the censorship of the theologians. "As if by inspiration" the 
following idea about the motions of the planets had•occurred to him: 

The earth is the centre of the universe and of the orbits of the sun, the 
moon and the firmament that revolves about the earth with all the planets 
in twenty-four hours. 

The sun is the center of the orbits of the five planets; the radii of the 
orbits of Mercury and Venus are smaller, those of the orbits of Jupiter 
and Saturn larger, than the radius of the sun's orbit. 
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Because the planets are not fixed to any solid crystal spheres it is not 

at all absurd to let the orbits of Mars and the sun cross each other, because 
these orbits have no physical reality and represent only geometrical 
figures. 

In his book on the comet Tycho promised a more detailed account-of his 
~ystem on a future occasion, but he never found this occasion. 

His was the third astronomical world system, and even today he has 
some followers. 

The only two great astronomers of antiquity whose complete astronom­
ical systems had come down to posterity were Hipparchus and Ptolemy. 
But the Ptolemaic system was only an ingenious mathematical repre­
sentation of the phenomena-a working hypothesis; it did not claim to 
offer a physically true description of the reality of the universe. 

When Copernicus recognized the drawbacks of this too complicated 
Ptolemaic system and created his own new system based on the move­
ment of the earth around the sun, he developed a geometrical theory for 
each planet, so that it was possible to construct new tables for the motions 
of each. Copernicus created a completely new astronomical system, the 
first since the school of Alexandria, and the first which made it possible 
to determine the relative distances of the planets. 

Thus far Tycho respected Copernicus as a great master and a new 
Ptolemy. For the rest he found the Copernican system no less complicated 
than the Ptolemaic. f 

Only Kepler supplied the explanation for the various -distances and 
velocities in the planetary motions when he discovered that the planets 
moved in elliptical orbits and formulated the law that governs their 
velocities. Copernicus was still forced to use the epicycles and excentrics, 
like Ptolemy, for the '!xplanation of this so-called first inequality; to that 
extent Copernicus' planetary theory only adapted Ptolemy's system to the 
heliocentric idea; and the motions were referred not to the real position 
of the sun, but to the "middle sun," that is the center of the earth's orbit; 
thus, for the representation of the orbit of Mercury seven circles were 
required; for the orbit of Venus, five circles; for the earth's orbit, three 
circles; for the moon's orbit, four circles, and for each of these outside 
planets, five circles; and with all this complicated machinery the new 
system did not represent the real motions in the heavens any better than 
the Ptolemaic system. 

Copernicus said he would be enchanted like Pythagoras if his planetary 
theory did not lead to a worse error than a 10-minute deviation from 
the observed positions of the planets. But he fell far short of his ideal 

The system, as constructed by Copernicus, showed only that it was 
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possible to compute the motions of the planets without assuming that 

the earth was the center of the universe. 
Copernicus, who beyond any doubt believed in the physical truth of 

his system did not give any proofs that the earth really moved and could 

not give any. 
As for his early partisans, it is not known whether they really b~~ 

lieved in the motion of the earth or preferred his system only for geo­

metrical reasons. 
In the sixteenth century, the physical arguments against the motion 

of the earth were difficult to refute. Galileo alone grasped the principles 

of elementary mechanics and proved them by his experiments. 

Only the invention of the telescope enabled the astronomers to make 

the numerous discoveries they made in the seventeenth century, such as 

the phases of Venus, the satellites of Jupiter, the form of the planets. 

Obviously Tycho's purpose was not only to give a geometrical repre­

sentation of the planetary system, but also to discover the real structure 

of the universe. 
Tycho's system did not delay the adoption of the Copernican system; 

it actually served as a bridge between the Ptolemaic and Copernican 

systems. 
Although Tycho kept his system a deep secret until 1587, when he 

revealed it in his book on the comet of 1577, his friend Rothmann in­

formed him '1:ter reception of the book that the new system seemed to 

be the same that Landgrave Wilhelm o( Hesse had ordered his instru­

ment constructor to represent on a planetarium. 
Tycho was thrown into consternation by this report. 

But soon afterwards he received from Germany a recently published 

book by a former swineherd, the mathematician and astronomer Nicolai 

Reymers Baer (Fundamentum Astronomicum, Strassburg, 1588). 

The author, who had also published a Latin grammar, had once visited 

Uraniborg in the company of a Danish alchemist. Tycho had treated 

him as a servant, and in the course of a discussion he once interrupted him 

with the words: "These German fellows are all half-cracked!" Tycho 

never called him anything else than "Eric's boy." 
Now Tycho considered this Baer a plagiarist. 
Nevertheless, it is possible that Baer invented a system similar to 

Tycho's. The priority dispute between the two scientists was very famous 

'at that time; but both authors were wrong. 
In 1597 at Prague, Baer published a book against Rothmann ( whom 

· he calls consistently Rotzmann-"snivelman") and against Tycho that 
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has the following motto (from Hosea, XIII): "I will meet them like a 
bear bereaved of her whelps." 

In this book Reymers Baer proved himself a Homeric master of abuse 
and an excellent mathematician. Tycho, he wrote, had only imitated 
the system of Apollonius of Perga. And a Mr. Roeslin had recently 
claimed the same system as his own. And he, Reymers Baer, was not 
Eric's boy but Emperor Rudolph !I's mathematician. It was not he who 
had stolen Tycho's system at Uraniborg, but when he, Baer, had slept 
one night in a chamber at Uraniborg, where a pupil of Tycho's was also 
lodged, his manuscript had been stolen from his pocket. To top it all, 
Baer at great length made fun of Tycho's cut-off nose. 

After the Danish King Frederick II drank himself to death in 1588, 
the new king ( not yet of age) and his advisers began endless chicaneries 
against Tycho; he was deprived of his prebends and other sources of 
income, he was the target of lawsuits, his minister at Hveen was charged 
with heresy and he himself with not attending church frequently 
enough. His peasants on Hveen who had complained of his harshness 
and insolence were adjudged right after· detailed investigations (and 
they were right!). Finally the great Dane was driven out of his native 
land and went into exile. Long before he had written Latin verses ac­
cording to which every land is the homeland of the brave, and the 
heavens are above every land ( omne sol um forti patria est, coelum 
undique supra est). 

Tycho published his scientific correspondence (Epistolae, 15%) which 
he dedicated to Wilhelm of Hesse's son; there he praised Wilhelm 
for not having learned astronomy from books, but from the heavens. 
He, too, he 'says, did the same. He began his observations at the age of 
sixteen, and continued them until his death. He spent more time ob­
serving than Ptolemy and Copernicus. In the same work Tycho men­
tions the length of time needed for a complete series of observations, if 
one wants really to rehabilitate astronomy. It is possible to study the 
orbit of the sun with sufficient exactitude in four years; but the intricate 
orbit of the moon requires many years of observation; twelve years are 
required to follow the opposition of Mars and Jupiter around the zodiac, 
and as many as thirty years to follow the course of Saturn around the 
sky. 

Tycho dedicated his catalogue of stars to Emperor Rudolph II, on 
January 2, 1598. This catalogue of about one thousand stars was not 
published until 1600; only 777 stars were determined exactly; the rest 
were hurriedly and casually measured and determined by him and his 
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assistants, for the sole purpose of not producing a catalogue inferior to 
Ptolemy's with its 1,028 stars, and in order to reach a full thousand ( pro 
complendo millenario ). 

In his introduction Tycho compared the merits of all the preceding 
catalogues of stars, from that of Hipparchus to that of the incompara­
hilis vir, Nicolaus Copernicus, and observed that actually no astronomer 
after Hipparchus had observed a large number of stars. (The only exist­
ing independent catalogue of stars, by Ulugh Beg, was at that time still 
unknown in Europe.) 

Later, Kepler published these thousand star positions in his Rudolfine 
Tables (1627). 

Tycho went from Denmark to Rostock, then to Wandsbeck where he 
spent the winter of 1597/98 and wrote an account of his instruments 
and his work, with autobiographical notes, which he sent to the Prince 
of Orange and the Emperor, among others. Then he went to Dresden. 
Finally he settled in Prague or in Benathky castle near Prague, as 
astronomer, astrologer and alchemist to Emperor Rudolph II who put 
large sums of money at his disposal. 

Tycho arrived in Prague in June, 1599. Among his assistants was the 
young exiled Swabian astronomer, Johannes Kepler, who for twenty 
months worked with him, often quarrelling with the proud and arrogant 
Dane. 

On October 24, 1601, Tycho died at the age of fifty-four years and ten 
months. He had been taken ill on October 13 during a supper in the 
home of a Bohemian magnate; some people spoke of poison, hut this 
seems absurd. 

Kepler who completed Tycho's observations and published them in 
his Rudolfine Tables described Tycho's last illness. 

As early as October 13 Tycho had great difficulties in urinating. 
Kepler describes in detail the constellations of that day, Tycho's five 
sleepless nights, his continued insomnia, his fevers, delirium, and the 
worsening of his condition. On October 24, Tycho was delirious again; 
his entourage wept and prayed; finally death closed the eyes that for 
thirty-eight years had observed the heaveps more faithfully and keenly 
than any other human eyes before them. 

On his last night of life Tycho in his delirium repeated over and over: 
Ne frustra vixisse videar? Will I not seem to have lived in vain? 

His family took away his instruments, these marvels disappeared in 
various ways. They began a financial quarrel with Kepler and the 
emperor about his scientific papers. 

Finally K~pler received in trust the enormous mass of Tycho's 



Downloaded from https://www.holybooks.com

~~--.-- ---- ~-----

TYCHO DE BRAHE 345 
astronomical observations, really royal treasures, as Kepler said, for 
without them the reform of astronomy could not have come about. He 
believed that better and more accurate observations would never be 
made-for he did not foresee the invention of the telescope. 

With the help of these observations-and his own genius-Kepler 
discovered his three famous laws which blew all the epicycles and ex­
centrics out of the complicated Copernican system. 

Thus exile proved to be Tycho's good fortune; he found his Kepler. 
Delambre, in his Histoire de l'Astronomie Moderne, says: "If Tycho 
had stayed on his island, Kepler would have never accepted his invita­
tions; we would certainly not have the theory of Mars and we might be 
ignorant of the true system of the world." 

Tycho's biographer Dreyer says in praise of him that the only astro­
nomical datum he had taken over from his predecessors was false 
(" ..• the unlucky solar parallax of 3 minutes which Tycho had bor­
rowed from the ancients"). 

"He took into account, and determined for the first time, errors in the 
division of his circles and the refraction of the air. His measurements 
. . . give us the position of the stars with an accuracy of half a minute 
of arc ( one sixtieth of a full moon diameter)." (Philip Lenard, Great 
Men of Science, New York, 1938). 

He was irascible and patient, proud and in love with a peasant woman, 
a modern scientist and an alchemist and astrologer, red-headed and 
noseless, a tormentor of peasants and a great lover of animals. 

Maestlin, Kepler's old teacher, wrote him shortly before Tycho's death 
that "Tycho had hardly left a shadow of astronomical science and that 
only one thing was certain, namely that men - knew nothing about 
astronomy." 
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Sacred was Lactantitu, who denyed the 
Earth's rotundity; Sacred was Augustine, 
who granted the Earth to be round, but 
denyed the Antipodes; Sacred is the Liturgy 
of our Modems, who admit the sma/lnesse 
of the Earth, but deny its motion: But to 
me more sacred than all these is Truth, who 
with respect to the Doctors of the Church, 
do demonstrate from Philosophy that the 
Earth is both round, tircumhabited by An­
tipodes, of a most contemptible sma/lnesse 
and in a word, that it is ranked amongst 
the planets. 

KEPLER 

ONLY ambition kept him tied to his work, wrote the "legislator of the 
universe" at the age of forty-eight. "I cannot observe any fixed order, 
I do not follow any set times and have no rules. If something orderly 
comes out of me, it has been begun ten times. Sometimes an error of 
computation made in haste holds me back for a long period. But I could 
let mrself gush forth infinitely, if I wanted to; for even though I am 
not fond of reading, I have a rich store of fantasy. But I find no pleasure 
in such a jumble; it repels and annoys me. Therefore I cast the stuff 
away or put it aside until I can recheck it, that is to say, until I write 
something new, which is most often the case." 

Johannes Kepler was born at Weilderstadt in Wiirttemberg in 1571 
and died at Regensburg in Bavaria in 1630. The son of a ruined family, 
he occasionally described his forbears-and himself-unsparingly. Kepler's 
father, Heinrich, spoke a great deal in praise of his honor and against 
his wife, a black-haired little spindle-shanks, uppish and querulous, who 
could neither read nor write. She was an innkeeper's daughter with a 
dowry of three thousand gulden. He had learned nothing in his life 
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and drank constantly. One fine day when· she was pregnant he left her 
and her little son Johannes and went off to fight under the Duke of 
Alba in the Netherlands. Catherine gave birth to another son, and with 
both her children ran after the army. Then the soldier came home to 
Swabia with his baggage and his family, but soon he found his wife in­
tolerable, returned to the service of Alba, was . almost hanged in the 
Netherlands, almost lost his life in an explosion, and lost his fortune 
because he went surety for a friend. Badly shaken, he came home and 
leased the inn "At the Sun" in Elmendingen. Johannes and his two 
younger brothers had to help in the beer-hall. Thus Kepler began his 
career as a bus boy. 

Later he was sent to the monastery school at Maulbronn, where he 
learned Latin, Greek and the Psalms by rote. He proved every crazy 
thesis for the fun of it, did not get along with his comrades, and at 
the age of eighteen won a scholarship at the theological faculty of the 
University of Tiibingen. His father left his inn to his creditors, the 
seven children he had begot with his wife, to their fate, and went off 
to fight with the Neapolitans in their naval war against Anthony of 
Portugal. 

During his four and a. half years at Tiibingen Kepler became ac­
quainted with the Copernican system through Michael Maestlin, a 
former village pastor and an excellent astronomer, and tried in vain to 
impart it, as well as the concept of Christian love, to his fellow-students. 
He. displayed equal enthusiasm in trying to convince the young Swabians 
that the earth turned around the sun and that the Evangelists should 
patch up their quarrel with the Reformed; the Evangelical church never 
forgave him either of these endeavors. Thus, even in his youth this 
eccentric advocate of harmony quarrelled with everyone. 

When the Styrian provincial diet asked the theological faculty of 
Tiibingen for a teacher of mathematics to serve at the Evangelical foun­
dation-school in Graz, Master Kepler was recommended upon Maestlin's 
advice. 

Under the pressure of Macstlin and his own poverty, he went to Graz 
(on March 13, 1594) to teach poor boys Virgil, rhetorics and arithmetic 
for one hundred and fifty guldens a year (and free lodging and heating). 
For another twenty gulden ·he supplied an annual astrological calendar 
with predictions of the weather and world events to provincial believers 
in the stars. 

Against his own expectations, his prophecies for 1595 came true; al. 
though Kepler had fore91st it blindly, the Turk really did invade Austria, 
the winter was really cold, and the peasants in that region did really 
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become rebellious. He eatned a name as an astrologer, and money too, 
because many of the credulous asked him to cast their horoscopes. 

He came to Graz at the age of twenty-three; at twenty-five he took a 
wife, a miller's daughter. She was twenty-three, and Kepler was her 
third husband; she had promptly buried her first, and her second had 
promptly divorced her. Along with a fifty-gulden raise, less dowry that 
had been promised him, and a daughter, Regina, from one of her previous 
marriages, he got six children from his wife and little pleasure; she did 
not know how to keep house, and he could not make ends meet; he had 
married in 1597; in 1598 he lost his job under the following circumstances: 

When Kepler had come to Graz, Styria was Lutheran. The new despot 
Archduke Ferdinand (later Emperor Ferdinand II) was a pupil of the 
Jesuits; he had nothing to offer his new subjects but a new, that is to 
say, the old Catholic, religion. In 1598 he ordered all Lutheran clergymen 
and teachers to leave Graz and Judenburg within a week. Horrified, 
Kepler fled '° Hungary. 

A year later he came back at the express invitation of the Styrian diet 
to resume his teaching and official prophecies. But later it turned out 
that he was expected to become a Catholic; he disliked this idea. In a 
letter dated August 29, 1599, he wrote: "The point has been reached where 
citizens are burned at the stake . . . But the people at court envisage 
even worse . . . Whoever sings choral or reads Luther's Bible is 
banished •.. I myself was fined ten thalers for having ignored the local 
clergy; I was pardoned half of it upon my petition, but I had to pay the 
other half before I was allowed to bury my daughter." 

Kepler began his investigations in Graz. At the age of twenty-five 
he published his first book entitled Mysterium Cosmographicum (15%), 
the Secret of the Universe, in which he appears as a resolute partisan 
of the Copernican system. He rejects Osiander's sophistic claim to build 
truth upon false hypotheses. The magnificent order of the Copernican 
world is to him the proof of its reality. He describes his first attempts 
to find a law valid for the entire solar system. If he could only find the 
law of one of the planetary orbits, he says, he would know the elements 
of all them. His secret of the universe was mathematical; he thought 
he had discovered the numerical relations that express the structure of 
the world. He "could not express in words the intense pleasure this dis­
covery gave him" (incidentally this so-called discovery was not one). 

Kepler sent his Secret of the Universe (which he reprinted twenty­
five years later in his World Harmony) to many astronomers. Galileo, 
who was seven years older than Kepler, having read only the preface on 
the day he received the book wrote to him: "I estiJ?ate myself happy to 
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have as great an ally as you in my search for truth . ··. . I will read .•. 
your work ... all the more willingly because I have for many years 
been a partisan of the Copernican view and because it reveals to me the 
causes of many natural phenomena that are entirely incomprehensible 
in the light of the generally accepted hypotheses. To refute the latter I 
have collected many proofs, but I do not publish them, because I am 
deterred by the fate of our teacher Copernicus who, although he had won 
immortal fame with a few, was ridiculed and condemned by countless 
people (for very great is the number of the stupid). I would dare to 
publish my speculations if there were more people like you. But as this 
is not the case, I postpone doing so." 

Tycho de Brahe praised the genius of the young astronomer, expressed 
some doubts as to his figures and regretted that Kepler had based him­
self on the Copernican system rather than on the Tychonic system. 
Kepler noted on the margin: "Everyone loves himself." 

At that time the twenty-five-year-old Kepler describes himself as welI­
informed, vivacious, thin, abstemious in eating and drinking, contented 
or indifferent in his behavior. He said he labored to win his master's 
good will like a domestic dog, serving, never grumbling when criticized, 
and trying to win favor by all means. Impatient in conversations, he 
snar!ed at his guests. If anyone wanted to take the slightest thing away 
from him, he would get angry and growl like a dog. He was stingy, jeered 
at those who were clumsy, quarrelled easily, was sharp in speech and 
quick to give unpleasant answers. Hated by most, he was avoided by 
many; only his masters liked him, as they like a dog .... He avoided 
baths, plungings and washings-like a dog. His disorderliness was very 
great. He feared for his life at the slightest provocation and lost all cour­
age in danger. His good qualities, if any, were piety, honesty, loyalty~ 
respectability and decency. Fatal were his curiosity and his vain striving 
for the highest. 

Kepler had dark hair and eyes, and a long nose. A frail seven-months 
child, he had smallpox at the age of two, particularly on his hands; since 
puberty he had suffered from boils, which sometimes even prevented 
him from sitting; later he was afflicted with headaches, fever and rashes. 
At the age of thirty-five, in Prague, he wrote: "You ask me about my ill­
ness. It was a lingering fever which came from the gall and returned 
four times because I often committed dietary indiscretions. On May 29, 
my wife ruthkssly compelled me at last to wash my body; she thinks 
baths are dangerous. She plunged me in a basin full of very warm water; 
the warmth did not agree with me and gave me cramps in my bowels. 
On May 31, I took a light purgative as usual. On June 1, I was bled 
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also out of habit; I was not induced to do this by any illness nor even a 
suspicion of illness. Nor did I do it on account of any astrological pre­
scription, as you can easily understand. After I had lost blood I felt 
very well for a few hours; at night a bad sleep threw me on my bed 
against my will; I felt cramps in the bowels. For the gall must have 
got to my head, past the bowels •.. I think I am one of those whose 
gall bladder has an opening into the stomach; such people are usually 
shortlived." 

With the Counter-Reformation threatening at Graz, Kepler hoped 
"for any philosophic professorship he could find." Maestlin, to whom he 
appealed for a recommendation, answered after five months: "my com­
plete inexperience in these matters . . . I beg you urgently • • • to ad­
dress yourself to others. . . ." 

Poor Kepler was threatened with torture and prison. Amidst all this 
persecution two of his children died, and then came a long letter from 
Tycho de Brahe (dated December 9, 1599) asking him to come to 
Prague and be his assistant. 

Kepler went to Prague and worked tentatively for Tycho. It was not 
easy, for both men considered themselves unique and irreplaceable; 
Tycho was world famous, Kepler was proud of his "secret of the uni­
verse." After a few months he handed a memorandum to Tycho which 
read: 

"The conditions under which I can offer my services to the esteemed 
Tycho de Brahe in his works: 

(1) I will carry out every astronomical task, in so far as is compatible 
with my health .... 

(2) My eyes are too weak for observation, and I have no skill for 
mechanical works, my curious and excitable nature disturbs me in 
domestic and political affairs, I feel too weak for long sitting (particularly 
beyond a correct and moderate length of banquets), especially as this 
is also injurious to one's health. I must frequently get up and walk 
around, for reasons of health. 

(3) Since astronomical matters often turn up that prevent concentra­
tion on some work that interests me, Mr. Tycho will grant me philo­
sophical liberty and share the day with me. If he prefers the morning, 
I will pursue my own ideas in the afternoons. 

( 4) He will give me much free time for attending religious services 
and for my own affairs." 

Kepler stayed at Benatky Castle until June; Tycho had promised to 
pay his moving expenses, give him a hundred thalers extra a year and 
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obtain letters patent from the emperor securing Kepler's Styrian salaries 
for two years. 

As soon as Kepler came to Graz to attend to his moving he wrote 
Maestlin: "and so I am supposed now (under the threat of immediate 
dismissal) to give up astronomy and devote myself to medicine." 

Immediately afterward (August 1, 1600), more than a thousand citizens 
and officials of Graz were banished forever ( this time Kepler, too). All 
of them had to emigrate within forty-five days. All the possessions of 
Kepler's family "consist in immovable goods and are extremely cheap, 
more, not even saleable. Many are hoping to get hold of them free. 
For the prince has decreed that no one has the right to lease to a Papist 
goods that he cannot sell within forty-five days." 

Maestlin, whom Kepler once again asked for help, answered: "I really 
do not know what I can advise in these difficulties. Only the one thing 
you ask me at the end of your letter, I am doing as diligently as possible, 
I am praying for you and your family." 
. Kepler answered: "I would not have believed that it is so sweet to 

suffer injury and damage for my religion ••• in company of a few 
brothers, and to leave house, farm, friends, and homeland." He was 
unable, he said, to become a Catholic, even less to be a hypocrite. "For 
that reason the clergy is angry with me, f1nd the laymen abuse me as a 
fool." 

In September he left Graz. He left his belongings at Linz. In Prague, 
now only a refugee, without his Styrian salary, he offered his services 
to Tycho. As always, Tycho made promises. The emperor refused to 
pay a second astronomer. Kepler had a rash. His wife cried out in dis­
tress that living was four times as expensive in Prague as in Graz. The 
poor woman became dejected. She would not let Kepler sell any of her 
cups. She was interested only in the prayerbooks. She despised her hus­
band because her father, the miller, had earned more money than he 
did. He did not even answer her when she asked, him the most im­
portant questions concerning housekeeping (he was then absorbed in 
his computations of the orbit of Mars). The husband and wife quarrelled 
frequently. Kepler confessed: "When I realized that she took it to heart 
and was angry, too, I felt that I would rather bite my finger than continue 
to offend her." 

The poor woman soon fell ill with the Hungarian fever, became epi­
leptic and lost her mind. 

Kepler computed the motions of Mars, Venus and Mercury. On the 
basis of Tycho's and his assistants' astronomical observations he reached 



Downloaded from https://www.holybooks.com

' 
t 

l 
I 

I 
I 
I 

352 THE SLOW TRIUMPH 

the conclusion that the planetary orbits had been represented incorrectly 
in the past. 

At the same time he was Tycho's literary defender and disputed the 
claims of the late imperial mathematician Reymers Baer (Ursus) to 
having discovered Brahe's system before Brahe, and Scot Craig's claims 
to having evolved Brahe's theory of comets. 

In the fall of 1601, Tycho de Brahe died. At the age of thirty, Kepler 
was Tycho's intellectual heir. He was appointed imperial mathematician 
with the task of completing Tycho's computations and drawing up new 
planetary tables. At last he triumphed. 

He demanded a salary of one thousand five hundred gulden. But 
Tengnagei Tycho's son-in-law, obtained a pension of one thousand 
gulden for Brahe's heirs because of his scientific papers; Kepler's salary 
was reduced to five hundred gulden, and the first payment was delayed 
for five months. In his letters, his worries about the stars are mingled 
with worries about money. He always had "to beg his bread from the 
Emperor." 

In 1610 Galileo published his first telescopic discoveries in the "Mes­
senger of the Heavens." But one year before, in 1609, Kepler had 
published his first two laws ( about the form and manner of the planetary 
motions) in a book which he proudly entitled "The New Astronomy." 
There he told the story of his discoveries with "invaluable thoroughness." 
He computed tables for the orbit of Mars (which had annoyed Coper­
nicus and driven Rheticus insane), for which in at least forty instances 
he had to make the same calculations 181 times. 

The systems of Ptolemy, Copernicus and Tycho de Brahe could not 
free themselves of the superstition that the circle was the perfect figure, 
and that the planets moved only in the perfect way, that is in circles. 
The changes in the planetary velocities, they thought, could be only an 
apparent irregularity ( the so-called first unevenness of the astronomy of 
the ancients). The ,astronomers were supposed to discover the true uni­
form motions, and thus put the real motions of the plai;iets on excentric 
circles. That is why Ptolemy, Copernicus and Tycho invented those con­
fusing epicycles and excentrics, which led the planets into contortionist 
dances. Kepler constructed hypothesis after hypothesis in order to find 
a circle that would tally with Tycho's observations. 

Kepler believed that the sun not only lay within the planetary orbits 
but also acted on the planets according to a definite law. 

Copernicus had placed the sun in the center of the world; he also said 
that it "dominates t'he race of the stars that turn 'round it." And Rheticus 
says in the Narratio Prima that the sun is the principle of motion and 
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light. But Copernicus relates the motions of the planets not to the sun 
itself, but to the center of the earth's orbit conceived as circular. This 
center is supposed to be near the sun. 

Kepler had learned from Tycho's writings on the comets that there 
were no solid spheres for the planets; thus, according to him, the sun 
was the center and source of motion of the planets surrounding it. It 
is in the sun itself that the lines meet, which for each individual planet 
connect its perihelion and aphelion. 

Kepler sketched a laborious geometric diagram of Tycho's observa­
tions upon the assumption that Tycho never made a mistake greater than 
eight arc minutes. And he explained: "Only those eight minutes led to 
the complete reformation of astronomy." For according to Tycho's 
t.'bservations, the orbit of Mars could not possibly be a circle. Therefore 
Kepler looked for some oval form. By the end of 1604, with truly 
heavenly rapture he discovered that the simplest oval curve, the perfect 
ellipse, was the form of the orbit of Mars. 

Thus the first law o~ Kepler is: "The planet describes an ellipse, the 
sun being in one focus." 

Later he observed that Mars moved faster when near the sun and 
slower when far from it. And the second law of Kepler is: "The straight 
line joining the planet to the sun sweeps out equal areas in any two 
equal intervals of time." 

Ten years after he enunciated the first two laws he published his 
third law which he discovered as though in a moment of inspiration on 
May 15, 1618: "That the squares of the periods of the revolutions of any 
two planets are proportional to the cubes of their mean distances from 
the sun." 

This is how he announced this discovery: "What I prophesied two and 
twenty years ago ... what I firmly believed before I had seen the 
'Harmonies' of Ptolemy; what I promised my friends in the title of this 
book, which I named before I was sure of my discovery; what sixteen 
years ago I urged as a thing to be sought; that for which I joined Tycho 
Brahe; for which I settled in Prague; for which I have devoted the 
best part of my life to astronomical contemplations;-at length I have 
brought to light, and have recognized its truth beyond my most sanguine 
expectations. . . . It is now eighteen months since I got the first glimmer 
of light; three months since the dawn; a very few days since the un­
veiled sun, most beauteous to behold, burst out upon me. Nothing 
hoMs me. 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 rear up a tabernacle to my God far away from the con-
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fines of Egypt. If you forgive me, I rejoice; if you are angry, I can bear it. 
For the die is cast, the book is written, to be read now or by posterity; 
I care not. I can well wait a century for a reader, since God has waited 
six thousand years for a discoverer." 

This third law is quoted in his book Harmonia Mundi (Linz, 1619) 
which deals with harmony and music, in geometric figures, in human 
life and in the spheres (it was inspired by one of Ptolemy's books). 

Kepler also wanted to clarify the relations between matter and spirit, 
but was quite obscure on this question. "And I have always wanted to 
explore the nature of the spirit with an open mind and according to 
reason, and especially whether there is not a world soul at the heart of 
the world, a soul which is more profoundly connected with the natural 
processes." 

In certain passages of this book Kepler, an animist like Giordano 
Bruno, describes the earth as a big animal, with a heart, lungs and de­
sires. 

About the same time he published his "Outline of Copernican As­
tronomy" (Epitome Astronomiae Copernicanae, Linz 1618, 1620 and 
1621) which was the strongest defense of the new doctrine, and which for 
that reason was promptly placed on the Index. Here he deals with 
astronomy as a whole. In his preface he says: "I base all my astronomy 
on Copernicus' hypotheses, on Tycho de Brahe's observations and finally 
on the magnetic philosophy of the Englishman William Gilbert." Under 
the latter's influence (De Magnete, London, 1600), Kepler wrote: "What 
is it then that drives the planets around the sun? What else is it but a 
magnetic emanation of the sun? But what is it that makes the planets 
excentric with regard to the sun, that compels them to come close to it 
and move away from it? Nothing but a magnetic emanation from the 
planets themselves, as well as the direction of their magnetic axes." 

In this book' Kepler also states that his laws were valid not only for 
all the planets and the moon, but also for the satellites of Jupiter dis­
covered by Galileo. Kepler placed the firmament at a distance of 420,000 
million miles; he still believed that the fixed stars were attached to a 
solid sphere which had its center in the sun and was "two German miles 
thick." 

In 1619 he also published his treatise on the comets, where new ideas 
were mingled with astrology. In contrast to his teacher Maestlin who 
contemptuously refused to cast horoscopes, Kepler cast them industri­
ously, but he criticized himself for it: "I have been obliged to compose 
a vile, prophesying almanac which is scarcely more respectable than 
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begging, unless from its saving the Emperor's credit, who abandons me 
entirely, and would su.ffer me to perish with hunger." 

Thanks to his three laws Kepler could happily complete his elabora­
tion of Brahe's observations. In 1627, the Rudolfine Tables (named thus 
in honor of Emperor Rudolf) were published at Ulm. The archduke 
of Tuscany, perhaps upon Galileo's suggestion, sent Kepler a golden 
chain. 

Thus Kepler fulfilled the requirements he formulated at the age of 
thirty: "He who predicts as completely as possible the motions and posi­
tions of the heavenly bodies, fulfills his duty as an astronomer; but he 
who in addition advances true theorems about the form of the world 
achieves even more and deserves even greater praise. For the former 
reveals the truth in so far as it can be perceived by the senses; the latter 
satisfies not only the senses by his deductions, but also reveals the inner­
most essence of nature." 

As Kepler himself put it, he discovered the concealed riches of the 
Copernican doctrine. He proved that only it could exactly represent 
the planetary motions. With his three laws and his presentiment of 
the force active in the solar system he paved the way for Newton. (He 
was also Newton's forerunner in the science of optics.) 

At the age of forty Kepler lost his wife, a favorite son and his emperor: 
In 1611 Rudolf was compelled to abdicate and a year later he died. 
Rudolf had prevented Kepler from accepting a professorship at Linz 
in order to keep him as court astrologer. Mathias, the new emperor, 
who did not need an astrologer let him go. Kepler retained the title 
of imperial mathematician, but his salary was reduced to three hundred 
and fifty gulden. His old claims on the imperial treasury were converted 
into municipal obligations: Memmingen and Kempten gave him debt 
certificates; Nuremberg, recently looted by Wallenstein, declared itself 
bankrupt. In the end, the emperor transmitted Kepler's total claims, to 
the amount of 11,817 gulden, to Wallenstein; the latter did not pay them 
either; thus Kepler died without ever collecting his money. 

From his fortieth to his fifty-seventh year he was mathematician at 
Linz with a salary of four hundred gulden a year. Among his other 
duties, he was charged with drawing the map of Upper Austria; some­
times he also had to accompany the imperial court or the emperor on 
official journeys. 

Soon after the death of his wife, Kepler took another. He examined 
all the women he knew in a businesslike manner. Then he considered 
eleven of the most likely ones; of these one was too old, another too 
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fat ( as he described in detail in a letter to a friend), a third so unattrac­
tive that she would be stared at in the street, another of ill repute, still 
another lazy, or noisy, or stupid. Finally he chose Susanne, the daughter 
of a carpenter from Efferdingen; a Countess Stahremberg had paid for 
the schooling of this orphaned girl for twelve years. Of her Kepler wrote: 
"Her person and manner are convenient to me. She has strength for 
work. She is middle-aged, and willing and able to acquire whatever she 
wants." On October 13, 1613, they celebrated their nuptials. He had 
seven children with her. Altogether he had thirteen children. None of 
them inherited his genius. 

Johannes Kepler, the famous defender· of the hated Copernican sys­
tem, the heretic who made the planets move in elliptical curves instead 
of in circles, was the target of religious persecution in Linz, too. Hitzler, 
an evangelical clergyman, refused him the sacraments, thus excluding 
him from the community and branding him publicly as a heretic. Now 
the inhabitants of Linz threatened to drive him out. 

Incidentally, the more gentle souls among his countrymen described 
the only great Swabian scientist as "a swindling little brain.,,, 

In Linz he was also approached by the Jes.uit Guldin who promised 
him the greatest imperial favors if only he would accept Catholicism. 

In reality Kepler was a deeply pious man, who saw in God the loving 
Creator of the universe, the Father of men, who warns His children 
through the positions of the stars, but who can decide to act differently 
if He so pleases. Kepler composed edifying writings for his household 
which expressed his unshakable faith. 

When Emperor Ferdinand extended the Counter-Reformation to 
Upper Austria, there were peasant riots and Linz was besieged. Kepler's 
library was locked up and sealed and he was attacked by the Jesuits. 

Kepler travelled a great deal through the country trying to find a new 
post and printers for his books. He refused invitations to go abroad, to 
England and Bologna. 

To Bologna where he was invited to succeed the famous astronomer 
Magini, he wrote in 1617: "I am a German by origin and by inclination, 
grown accustomed to German habits . . . Even though fame tempts 
me, and the hope of a better post beckons me . . . the period of my life 
in which one might be stimulated by new living conditions and might 
wish for the beauties of Italy and expect long enjoyment from them is 
past. Moreover, from my youth until the present time, as a German 
among Germans, I have enjoyed a freedoi:n in behavior and speech, whose 
use, if I went to Bologna, might easily, if it did not endanger me, at 
least expose me to insults, suspicion and denunciation by giddy minds. 
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I hope you will not take it amiss if I . • . have persuaded myse1£ to 
practice a perhaps superfluous caution." 

In brief, Kepler told the Bolognese almost in so many words that he 
wanted to spare them the trouble of burning him as the Romans burned 
Giordano Bruno or handing him over to the Jesuits, as the Florentines 
had done with Galileo a year before. 

Nevertheless, at the same time it cost him the greatest efforts to pre­
vent his old mothef from being burned as a witch in Swabia. In the 
summer of 1617, in order to defend her, he had to write the following 
letter to the Vice-Chancellor in Stuttgart: 

" ••• Since witches have been apprehended in the Leonberg region 
and their harmful arts have gradually spread there among the unin­
telligent and superstitious people, a woman named Ursula Reinhold 
appeared in Leonberg, who was not quite right in her mind and was ill­
reputed because she had been punished for public lechery. Before then, 
she had got into a quarrel with my brother, a tinsmith, for reasons of 
business, and as always in such cases, first my brother and then also 
my mother reproached her for her shameful deeds. Since that time she 
has had an irreconcilable hatred for them. Driven by this passion and 
remembering confessions made by witches about similar evil doings, she 
began-to accuse my mother of mixing poison, and asserted that the elderly 
lady had once handed her a drink which had immediately given her a 
disease of the head. Rumor is an evil that spreads faster than any other. 
Among the highly superstitious people this suspicion spread immediately 
in secret. Confirmation of it was sought in the age of my seventy-year-old 
mother and in a few bad qualities such as loquacity, curiosity, irritability, 
viciousness and querulousness, qualities which are frequent at that age 
in this locality. 

"Hence people began to ascribe an evil meaning to meetings with my 
mother and to make her responsible in vague rumors for the death of a 
few domestic animals. On August 14, 1615, the crazy person •.. ad­
dressed herself to the bailiff, and her husband and brother, the latter a 
citizen of Tiibingen, surgeon and barber to the young princes, with 
one of whom he happened to be that day in Leonberg, assisted her. My 
mother was summoned and the accusations against her were aired. My 
mother defended herself, while the barber confused the real facts and 
uttered evil curses and terrible threats. Finally he grazed my mother's 
breast with a bare sword and swore with curses that he would kill her 
unless she cured his sister. The bailiff looked on for a long time and then 
stopped the quarrel. My mother could not let this incident go unnoticed, 
otherwise others might have follo}Ved his example, and come forward 

' -,, 



Downloaded from https://www.holybooks.com

358 THE SLOW TRIUMPH 

with similar accusations. She brought proceedings against the off ender." 
Her witnesses were supposed to be heard before a year passed; then 

she was officially denounced because a certain Burga, a debtor of Mrs. 
Kepler, maintained that the latter had bewitched her eight-year-old 
daughter. Burga attacked Kepler's mother with a knife and cried out 
that the witch must cure her daughter. The bailiff who sent out the 
legal notice was promised a gift by Kepler'~ mother if he withdrew it. 
He concluded that she had a bad conscience and dec.'lared he would arrest 
her and put her to the torture. 

"What could my brother," Kepler went on, "and my brother-in-law, 
pastor Binder in Heumaden, do, since they had already incurred great 
expenses and each had to be concerned over his own safety? They held 
council and persuaded my mother to come to me at Linz, whither I had 
previously invited her most urgently. My mother listened to them, al­
though very reluctantly, and went as far as Ulm. Only there great colds 
came prematurely and she went back home ...• My brother led her 
away, although she again resisted, then he set out hastily to find me and 
arrived at Linz on December 3/13 .... " 

In the summer of 1617 Kepler went with his mother to Wiirttemberg 
to see that the trial took place without further delay, saw that the authori­
ties only wanted to curb her spirit, and by the end of 1617 took her back 
to Linz. 

The trial was held on November 10, 1619. Individual witnesses main­
tained that their cattle or they themselves had become sick through Mrs. 
Kepler's having touched them or after drinking drinks she had brewed. 
Mrs. Kepler denied this. She had only prepared medicated wines. She 
was also accused of having asked the sexton of Leonberg to dig up her 
father's skull which she allegedly intended to frame in silver and send 
to her son in Linz as a symbol of the transitoriness of things. 

Now public opinion was against her. On August 7, 1620, she was 
arrested. Upon the suggestion of her son Christoph, a tinsmith who 
feared for his reputation in Leonberg if his mother were tortured in 
their own town, she was transferred to Giiglingen where she was chained 
in the tower at the city gates. Her son Johannes faithfully stood by her 
and insisted on going ahead with the proceedings. The indictments were 
finally placed before the juridical faculty of Tiibingen which rejected 
the state attorney's proposal that a confession be extracted from her by 
torture. However, in view of the number of witnesses for the prosecu­
tion, the faculty recommended that she be taken to see the instruments 
of torture and told their exact use in the hope that the fear of torture 
would induce her to confess. On S~ptember 27, 1621, the ordeal took 
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place. The bailiff Aulber had her led to the torture chamber; she re­
mained steadfast-a worthy mother of Kepler. She was taken back to 
prison; then, by order of the ducal council, a new court was summoned 
which acquitted her. 

This acquittal did not put an end to her persecution. The municipal 
council of Leonberg publicly excoriated the old woman. The original 
accusers came forth with new accusations. Mrs. Kepler too sued again 
for the costs of the trial. Only her death ended the six-year-long litigation. 
It had consumed the mother's last years and all her remaining fortune. 

In 1623 Kepler wrote: "Our family is free from danger, and all of 
us from abuse ,and shame." 

Throughout his life Kepler suffered from the religious persecution 
mania of his century. When conditions in Linz grew hopeless and he 
no longer knew where to go with his wife and six children, he wrote ( at 
the age of fifty-six) to a friend in Strassburg offering to teach at the 
university there; he wanted, he said, to instruct a few of the students 
in his Rudolfine Tables that had just been published-,,r in astrology. l 

The Strassburg Council refused a chair to Germany's most famous 
astronomer, but offered him the right to reside in the city. 

Incidentally, why did not Kepler announce any lecture on his planetary 
theory? Was he not the only theoretical astronomer in Germany? But 
already the Bavarian Chancellor Herwart had declared that except for 
himself not a single man in Munich was interested in Kepler's investi­
gations. During the Thirty Years' War Germany lost her inhabitants, 
her good sense, her morality, freedom, wealth and culture. She reaped 
only pestilence, savagery, and religious quarrels. 

Since the Emperor was now unable to pay Kepler, the great scientist 
at the age of fifty-seven became Wallenstein's court astrologer and 
moved to the latter's residence at Sagan. Twenty years earlier he had 
cast the general's horoscope; Wallenstein sent it back to him after 
eighteen years to have it corrected, for none of the prophecies in it had 
come true. 

In Sagan Kepler composed yearbooks and was again excommunicated. 
He refused to accept an invitation to the Wallenstein University at 

Rostock: unless the general redeemed his promissory notes to the amount 
of twelve thousand gulden, in cash or certificates for goods. Although 
Wallenstein was supposed to be the richest man in Germany, nothing 
came of this invitation. Soon the imperial general fell into disfavor, and 
in August, 1630, was dismissed. This made Kepler's promissory notes 
worthless. 

In the fall Kepler rode to the Electors' Diet at Regensburg by way of 
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Leipzig. He hoped to be able to settle his financial affairs in Regens­
burg. He arrived on November 3 with a fever, had a bloodletting and 
on November 15, 1630, died at the age of fifty-nine. The Evangelical 
cemetery including Kepler's tomb, was destroyed soon thereafter by 
armed pious men, who smelled heresy even under the gravestones. 

Kepler's estate consisted of 70 ducats, 22 thalers, 13 gulden and three 
promissory notes for 84 gulden, 11,817 gulden and 2,500 gulden-all 
these notes had equal worth, that is to say they were not even worth the 
paper they were written on. As late as 1717 Kepler's heirs vainly sued 
the Austrian Emperor for their money. 

Kepler had always criticized himself sharply, and at the same time 
had always thought highly of himself. Persecuted by many churches, 
left in the lurch by emperors, he fell from one private misery into the 
other. A terrific hypochondriac, he never bathed in his life and begot 
thirteen children. (Most of them died like flies.) 

This professional astrologer and maker of almanacs destroyed the 
foundations of astrology which he himself called "this bastard of science." 
During his best years this nearsighted astronomer had to suffer from 
schoolchildren's pranks and the moods of another astronomer; while 
his pupils were already professors, he vainly offered his services to uni­
versities, and in his old age became the astrologer of a soldier of fortune. 
In his sixtieth year he was still riding after his paper fortune, a beggar 
and creditor of emperors. He rode from the north to the south of Germany, 
caught a cold and died. 

One of the world's keenest calculators, he was often obscure as only a 
German provincial philosopher can be. 

He disclosed his poverty and illness to all the world; his "secret of the 
universe" concerned the moon and the stars. 

The adviser of emperors and generals, whose prophesies perhaps helped 
to shape the destinies of great empires, he now and then induced a small 
peasant, by means of his almanac, to plant, let us say, barely instead of 
oats. 

He was tactful with emperors, dignified with scholars. He recognized 
other people's merits without envy, and his own errors with wisdom. 

He occasionally refused to accept too thick flatteries, but he told Count 
Bianchi, who prided himself on his noble ancestry, that his great grand­
father had been dubbed knight by the emperor. 

His contemporaries did not value him as he deserved; posterity ac­
cepted him among the geniuses of science only after long hesitation. 

In the nineteenth century, the great astronomer Arago wrote: "The 
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glory of Kepler is written in the heavens." Kepler in a self-written epitaph 
had boasted: 

"I have measured the heavens. now I measure the shadows of earth, 
My spirit was of heavenly nature, my body's shadow rests here." 

"He who is convinced that he is a priest of the highest God," he wrote 
at the age of twenty-seven referring to astronomers, "does not lightly 
publish anything but what he himself believes and does not impudently 
change the accepted hypotheses, unless he is able to explain the phenomena 
in another way with certainty. 

"He gives in to his sacred madness ; •. and will wait ,a hundred years 
for his reader • • • after all, God himself has waited six thousand years 
for the discoverer" (of Kepler's laws). 

Throughout the decades of the Thirty Years' War, while Germany, 
struggling for the best religion, went to the dogs, he completed an 
enormous work with iron diligence, and, as it were, against his own 
eccentric genius. j 

"When a storm is raging," he wrote at the age of fifty-seven, "and ~ 
shipwreck threatens the ship of state, we can do nothing more dignified ·, 
than to cast the anchor of our peaceful studies in the bed of eternity." 

All his life he travelled with his whole family from place to place, 
hated by clerics and reactionaries, and was never too tired to fight for 
the new doctrine. Born about a hundred years after Copernicus, Kepler 
was the first great Copernican, and in the name of the old canon of 
Torun this stubborn Lutheran wrote the laws of modern astronomy. 
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GAULEO GAULEI 

"Yes, it moves, I will prove that by a tho11-
sand arg11ments !" 

GALILEO 

"I believe that there is no greater hatred 
in the world than the hatred of ignoran,e 
for knowledge." 

GALILEO 

WHEN Galileo saw the proofs of the Copernican theory in the heavens 
through his telescope, he lost all fear of making himself ridiculous and 
braved all risks, until his seventieth year when in order to escape torture 
he suffered worse torture, and instead of dying as a martyr sacrificed 
his conscience and his freedom. 

Then all his books, even the future ones, were forbidden. His work 
was to be erased, his memory extinguished, his teaching condemned 
forever. He felt that he was Italy's greatest natural scientist, and feared 
the suppression of all his discoveries. Kneeling before ignoramuses in 
purple robes he was compelled to swear the famous recantation, because 
Rome did not want the earth to move. 

"Eppur si muove!" posterity replied about 1761 (in Abb6 Trailh's 
Querelles Litteraires). 

Galileo was born at Pisa in 1564 and died at Arcetri in 1642. His father, 
a cloth merchant from Florence, set Ugolino's complaint to music and 
sang it in a beautiful tenor to the accompaniment of the lute. Galileo, 
the oldest of seven chil,dren, was sent to a monastery at the age of eleven 
and taken out of it at the age of fifteen so that he would not end up as a 
monk. He was supposed to become a cloth merchant, he wanted to be­
come a painter, but at the age of sixteen he went to Pisa to study medicine 
and for that purpose naturally attended courses on Aristotle. Even as a 
boy he was an amateur constructor. Almost every one of his scientific 

367 
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discoveries is connected with the invention, rediscovery or improvement 
of an instrument. 

In his college notebook from Pisa there are. four lines about the Coper­
nican system. Even as a young student he allegedly prott;sted against 
the dictates of Aristotle and discovered the isochronism of the pendulum. 
At nineteen he is supposed fo have observed to his surprise that at the 
cathedral of Pisa a chandelier which was set into motion by the sexton 
lighting it swung at equal intervals of time although its vibrations grew 
gradually smaller. 

At nineteen Galileo left Pisa and medicine without passing his ex­
aminations and studied Euclid and Archimedes under Ricci, a teacher 
at the Art School of Florence who had a liking for practical mechanics. 
At twenty-two, under the influence of his studies of Archimedes, he in­
vented a hydrostatic balance. For four years he made a living by giving 
private lessons, and in 1589, after many vain attempts at Rome; Padua, 
Bologna and Florence, he obtained a professorship at Pisa where, for a 
miserable sixty scudi a year, he had to teach astrology and Ptolemaic 
astronomy in addition to Euclid. 

The young professor is said to have made his glorious discoveries in 
his youth at Pisa, intuitively and independently. He is also said to have 
climbed the leaning tower of Pisa in view of all the professors and 
students, and thrown down two weights, one of ten pounds, the other 
of one pound, at the same time, whereupon the assembled Aristotelians 
declared that the simultaneous arfival of the two weights was the effect 
of sorcery and not a refutation of Aristotle who had taught that heavy 
objects fall faster than light objects. But Galileo speaks of the "thou­
sands of hours" during which he brooded over the simple problems of 
his theory of motion; he based himself upon his predecessors, and his 
development was gradual. 

Galileo had no sooner left Pisa before the end of his three-year con­
tract, probably because of his unsatisfactory position and low salary, than 
his father died, leaving Galileo in charge of the whole family. 

"Verily, I cannot see you in this position at Pisa," wrote his patron, 
the wealthy geometer, Marchese dal Monte, who had himself procured 
it for him more than two years earlier, and now obtained a better one 
for him at Padua, where the university enjoyed a certain amount of 
intellectual freedom under the Venetian Republic. Shortly before, the 
Jesuits had been driven out of the university of Padua and in 1606 they 
were compelled to leave the territories of the Venetian Republic. The 
Inquisition, too, was supervised by the Republican authorities. Never­
theless, shortly after Galileo's inaugural lecture the Signoria handed the 
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Copernican Giordano Bruno over to the Roman Inquisition (in January, 
1593). 

Galileo who drew most of his income from his private pupils and 
hoarders, lived eleven of his years in Padua with a Venetian girl, Marina 
Gamba, who bore him three children, Polissena, Virginia and Vincenzio; 
he furnished trousseaus to his sisters and procured a post of court musician 
at Munich for his brother. 

He lived in Padua for eighteen years altogether-and in his old age 
he called these years his happiest. Finally he was given a life post. His 
salary had been raised from one hundred eighty to one thousand florins. 
In his mechanical workshop he built his instruments with the help of 
assistants. Before he left the city he had become a celebrity. His compass 
that he invented in 1597 is still used today. In order not to be plagiarized 
he published a description of it nine years later; less than six months 
passed when a certain Capra translated Galileo's Italian work into Latin 
and published it under his own name at Padua accusing Galileo of 
plagiarizing him. Galileo sued him through the university, had Capra's 
book destroyed by court order, and published a pamphlet against Capra's 
"frauds." 

Until the age of forty-two when he published his first book, Galileo 
had led the quiet life of a scientist; now by one stroke his life became 
turbulent, there came enemies and suits for plagiarism, numerous pupils 
and intrigues, sensational successes and persecutions, Inquisition trials, 
tortures, imprisonment, conspiracy and blindness. 

In Padua Galileo founded his theory of motion and his science of the 
strength of materials ( which is of the greatest importance for the construc­
tion of buildings and of machines); he began his telescopic discoveries; 
he wrote Italian poems, comedies, literary criticism; he attacked Tasso's 
"Jerusalem Liberated"; he wrote marginal comments on the Orlando 
Furioso of Ariosto whom he worshipped, corrected the great poet's 
metrical and stylistic "errors," and purged the sensual passages from his 
works. 

The Italian language was his proper inheritance, and suitable for the 
expression of his ideas. Galileo became a teacher of Europe by the power 
of his language no less than his discoveries. 

In Padua Galileo led a double intellectual existence; compelled by the 
state and church he taught Aristotle and Ptolemy at the university; at 
home he rejected them both and followed Copernicus and his own 
genius. At an early date he had begun to investigate the physical causes 
and laws of the double motion of the earth and quietly worked on his 
Copernican "System of the World." 
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How and when did Galileo become a Copernican? 
In the "Dialogue of the Two Systems of the World," one of the 

speakers relates his conversion to Copernicanism. "I was still very 
young, had barely finished my course of philosophy, then dropped it to 
devote myself to other occupations, when a foreigner from Rostock-
1 think his name was Christian Vurstisius (Wursteisen)-a partisan of 
Copernicus' views, happened to come to our place and delivered two 
or three lectures on this subject in an academy; many listeners came,. 
I think more on account of the novelty of the thing, than for other 
reasons; but I did not go, because I believed that such an opinion could 
only be a magnificent piece of foolishness. Later when I questioned sev­
eral people who had been present, I heard them all make fun of it, and 
only one told me that the thing was by no means ridiculous, and as I 
knew that he was a very intelligent and judicious man, I repented not 
having gone." 

Galileo professed his adherence to Copernicus in his first letter to 
Kepler ( and shortly before also in a letter to Mazzoni, 1597). When 
Kepler called upon him to make his views public and wrote him in order 
to reassure him: "For the Italians are not alone in being unable to 
believe that they move when they do not feel it; in Germany, too, one 
finds little favor with this theory," Galileo did not reply. This German 
always appeared alien to him; later he said: "His manner of philoso­
phizing is not mine." 

Galileo could find another Copernican in Christoph Rothmann, the 
director of the famous observatory of the Landgrave of Hesse in Tycho 
de Brahe's "Astronomical Correspondence," and he found a third Coper­
nican in William Gilbert, author of De Magnete: next to Archimedes and 
Copernicus, Galileo praised no one as highly as this grandissimo filosofo, 
William Gilbert, vrho founded all scientific studies of magnetism, and 
discovered the magnetism of the earth. However, all these declared 
Copernicans were Protestants in Protestant countries. In Catholic coun­
tries, the only declared Copernican had been dubbed a heretic before 
thousands of people in Rome and liquidated by pyrotechnics-.:.-the un­
fortunate runaway monk, Giordano Bruno. 

The appearance of the new star of 1604 gave Galileo the pretext and 
the courage for a public profession of Copernicanism. Already Tycho 
had seen the strongest proof against th_e Aristotelian thesis of the un­
changeability of the firmament in the new star of 1572. The new star 
of 1604 too appeared among the fixed stars and did not change its 
position. It was greater than all the stars of the first magnitude and 
vanished without a trace after eighteen months. 
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Before the whole University of Pisa Galileo demonstrated in three 
lectures that the new star was high above the sphere of the moon, and 
even of Saturn, in the sphere of the fixed star; he declared it was a 
magnificent confirmation of Copernicus. ( A Paduan philosopher had 
heard that the new star, like all fixed stars, had no parallax, and asked 
Galileo: What is a parallax? I want to refute it!) 

Galileo was forty-six years old when he heard of an instrument "through 
which one could see very distant objects as distinctly as from close at 
hand." As he tells shortly afterwards in his "Messenger of the Heavens," 
letters from a Parisian scholar confirmed to him the existence of this 
Dutch invention. Galileo "directed all his thoughts toward investigating 
the causes and finding the means enabling him to invent a similar instru­
ment, and on the basis of the theory of refraction . • • soon found it." 

Shortly thereafter he came to Venice with a telescope that magnified 
nine times. Procurator Priuli relates in his chronicles that together with 
Galileo and seven nobz1es he ascended the bell-tower of San Marco, "to 
see the marvels and curious effects of Mr. Galileo." 

Three days later Galileo gave his telescope to the Signoria, which on 
the next day confirmed Galileo's Padu3:n professorship for life, with a 
thousand gold gulden a year, as a reward for his invention which he 
"based on the profoundest theoretical considerations of optics" and the 
exclusive patent for which he promised the Signoria. 

This took place at the end of August, 1609. As early as October 2, 1608, 
the Dutch Estates General had deliberated on the telescope of Hans 
Lippershey, an optician from Middleburgh; on October 17, 1608, Jacob 
Adriaanszon, called Metius, from Alkmaar, offered them his telescope; 
shortly afterwards another inventor made himself known, Zacharias Jan­
sen from Middleburgh. And in April, 1609, Parisian spectacle makers 
offered the new lunettes for sale in their stores at low prices. 

Procurator Priuli writes in another passage of his chronicles: "Such an 
instrument had not been seen in Italy, even though others say that it 
was not Galileo's invention, but was invented in Flanders; it seemed a 
miracle of art, although later countless others were made and sold at a 
very low price and were in everyone's hands." 

Galileo constructed a second, third and fourth telescope, each stronger 
than the preceding one. He directed the fourth telescope toward the sky 
and was the first of all human beings to see the new, but very ancient, 
miracles of the universe. He saw mountains and valleys in the moon, 
and saw that this planet was like the earth. Since people carry their 
prejudices, and scientists their hatreds, into the very lap of God, Galileo 
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