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Dialogue IIT

Theophilus.

Then Dr Nundinius drew himself up to his full height, shrugged once or
twice, placed his two hands on the table, took a brief look circum circa,'
rolled his tongue around in his mouth, raised his eyes serenely up to heav-
en, gave a delicate little laugh, spat once, and began to speak thus: ...

PRUDENTIUS. In haec verba, in hosce prorupit sensus.”

Nundinius’s First Proposition’

THEOPHILUS. ...“Intelligis domine quae diximus?”* And he asked him if he
understood English. The Nolan said no, which was the truth.

FruLLA. Better for him that he shouldn’t; for he would hear unpleasant
and silly things rather than the opposite. What a great advantage it is
to be deaf by necessity, when you would not be so by choice. Still, I can
easily believe that he does know English really. Yet he pretends not to in
order to avoid unpleasant situations arising from a multitude of uncivil
encounters, or to be able to philosophize more freely concerning the
customs of the people he happens to meet.

PRUDENTIUS. Surdorum, alii natura, alii physico accidente, alii rationali voluntate.’
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THEOPHILO. Questo non v’imaginate de lui, perche benche sii appresso
un anno che ha pratticato in questo paese; non intende piu che due,
6 tre ordinarissime paroli; le quali sa che sono salutationi, ma non
gia particolarméte quel che voglan dire. Et di quelle se lui ne volesse
proferire una; non potrebbe.

SmiTHO. Che vol dire ch’ha si poco pensiero d’intendere nostra lingua?

THEOPHILO. Non e’ cosa che lo costringa, 0 che I'inclini a questo. perche
coloro che son honorati, et gentil’huomini co li quali lui suol conver-
sare, tutti san parlare 6 Latino, 6 Francese, 6 Spagnolo, 6 Italiano: i’
quali sapendo che la lingua Inglesa non viene in uso se non dentro
quest isola, se stimarebbono salvatici, no sapendo altra lingua che la
propria naturale.

SmrtHO. Questo € vero per tutto, ch’é cosa indegna non solo ad un ben
nato Inglese, ma anchora di qualsivogl’altra generatione, non saper
parlare piu che d’una lingua: pure in Inghilterra (come son certo che
ancho in Italia et Francia) son molti gentil’homini di questa conditio-
ne, co i’ quali, chi non ha lalingua del paese, non puo conversare, sen-
za quella angoscia che sente un che si fa, et 4 cui € fatto interpretare.

THEOPHILO. E’ vero che anchora son molti che non son gentil’homini
d’altro che di razza, i’ quali per piu loro, et nostro espediente, € bene,
che non siano intesi, ne visti anchora.

De la seconda proposta di Nundinio.

SmrtHO. Che soggionse il dott. Nundinio?

THEOPHILO. Io dumque (disse in latino) voglo interpretarvi quello che
noi dicevamo, che € da credere il Copernico non esser stato d’opinio-
ne che la terra si movesse, per che questa é una cosa inconveniente
et impossibile: ma che lui habbia attribuito il moto & quella pia tosto
che al cielo ottavo, per la comodita de le supputationi. Il Nolano disse
che se Copernico per questa causa sola disse la terra moversi, et non
anchora per quell’altra: lui ne intese poco, et non assai. Ma é certo che
il Copernico la intese come la disse, et con tutto suo sforzo la provo.

SmrtHO. Che vuol dir che costoro si vanamente buttorno quella sentenza
st 'opinione di Copernico: se no la possono raccoglere da qualche
sua propositione?
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THEOPHILUS. You shouldn’t believe that of him; because although he has
been nearly a year in this country, he is unable to understand more
than two or three common words. He knows these are words of greet-
ing, but is ignorant of their meaning; so that even if he should want to
proffer one of them, he would be unable to do so.

SmiTHUS. How are we to interpret his lack of interest in learning our
language?

THEOPHILUS. Nothing obliges him to do so, or stimulates his desire in
that direction. For the cultivated people and the gentlemen, such as he
is used to talking to, all know how to speak Latin, French, Spanish, or
Italian. They know that English is a language limited in its use to this
island, and they would not be educated if they knew no other language
than their own.’

SmrtHus. Thatis certainly true. Any well-born Englishman — as well as some-
one born anywhere else — can be considered educated only if he knows
how to speak more than one language. In spite of this, there are many
gentlemen in England (and, if I am not mistaken, in Italy and France as
well) who are in precisely that condition. If someone does not know the
language of their country, he is unable to converse with them without
the frustration which arises when one’s meaning has to be interpreted.’

THEOPHILUS. It is also true that many of them are gentlemen only by
birth, and it is in both our interest and theirs that they should not be
understood, or even encountered.

Nundinius’s Second Proposition

SmrtHUS. What did Dr Nundinius say after that?

THroPHILUS. “Well then,” he said in Latin, “I will interpret what we were
saying for you. We were saying that Copernicus should not be consid-
ered as having said that the earth moves; for that is neither proper nor
possible. Rather, he attributed movement to it, instead of to the eighth
sphere of the heavens, for greater convenience in calculation.” The
Nolan said that if this was the only reason which made Copernicus claim
that the earth moves, and no other, then he had clearly failed to under-
stand him. But without any doubt, Copernicus meant what he said, and
did all he could to prove it.

SmitHUS. How are we to interpret the fact that these people judged the

opinion of Copernicus so mistakenly, instead of deducing it from propo-
sitions present in the text?
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THEOPHILO. Sappi che questo dire nacque dal dottor Torquato, il quale
di tutto il Copernico (benche posso credere che I’havesse tutto volta-
to) ne havea retenuto il nome de ’authore, del libro, del stampatore,
del loco ove fu impresso, de I’anno, il numero de quinterni, et de
le carte, et per non essere ignorante in gramatica, havea intesa cer-
ta Epistola superliminare attaccata non s6 da chi asino ignorante, et
presuntuoso, il quale (come volesse iscusando favrir I’autore, o’ pur a
fine che ancho in questo libro gli altri asini trovando anchora le sue
lattuche, et fruticelli: havessero occasione di non partirsene 4 fatto
deggiuni) in questo modo le avvertisce avanti che cominciano ad leg-
gere il libro, et considerar le sue sentenze.

Non dubito che alcuni eruditi (ben disse, alchuni, de quali lui pué
esser uno) essendo gia divolgata la fama de le nove suppositioni di que-
sta opera, che vuole la terra esser mobile; et il sole starsi saldo, et fis-
so in mezzo del universo: non si sentano fortemente offesi; stimando
che questo sia un principio per ponere in confusione I'arte liberali gia
tanto bene, et in tanto tempo poste in ordine. Ma se costoro voglono
meglo considerar la cosa: trovaranno che questo authore non e’ degno
di riprensione, perche é proprio 4 gl’Astronomi raccorre diligente, et
artificiosamente I’historia di moti celesti: non possendo poi per rag-
gione alchune trovar le vere cause di quelli, gI’é lecito di fengersene,
et formarsene a sua posta per principii di Geometria, mediate i’ quali
tanto per il passato, quanto per avenire si possano calculare onde non
solamente non é necessario che le suppositioni siino vere, ma ne ancho
verisimili. Tali denno esser stimate I'ypotesi di questo huomo, eccetto
se fusse qualch’uno tanto ignorante del’Optica et Geometra, che creda
che la distanza di quarata gradi et piu, la quale acquista Venere disco-
standosi dal sole hor da 'una, hor da l’altra parte: sii caggionata dal
movimento suo ne ’epiciclo, il che se fusse vero chi € si cieco che non
veda quel che ne seguirebbe contra ogni esperi€za: che il diametro de la
stella apparirebbe quattro volte, et il corpo de la stella piu di sedeci volte
piu grande quando €’ vicinissima nel opposito de I’auge: che quando e’
lontanissima, dove se dice essere in auge. Vi sono anchora de altre sup-
positioni non meno inconvenienti che questa, quali non e’ necessario
riferire.

(Et conclude al fine)



Dialogue 111 91

THeoPHILUS. You should realize that this opinion originated with
Dr Torquatus, who may have turned over all the pages of Copernicus,
but who remembered only the name of the author, of the book itself,
the printer, the town and year in which it was printed, and the number
of pages it contained. Given that he was not ignorant of grammar, he
had understood a certain preliminary letter attached to it by I know
not what ignorant and presumptuous ass.” This person claims that he
is doing a favour to the author (but perhaps his real concern is to
supply lettuces and berries for other asses so that they should not go
hungry) by issuing a warning to the readers before they start reading
the book. He exhorts them to heed what he says.

“I have no doubt that some erudite persons” (and he did well to say
“some,” for he is likely to be one of them himself) “who have heard of
the fame acquired by this work, will be extremely offended by what it
says. For it claims that the earth moves, and that the sun stays still and
fixed in the centre of the universe. The liberal arts, which have long
been ordered most satisfactorily, are thrown into confusion by such a
principle. However, if these people consider the question with greater
attention, they will realize that this author is not at fault; because it is
the task of astronomers to narrate with diligence and expertise the
history of the heavenly motions. Furthermore, it is by no means his
intention to find the real causes of such motions. There is thus no
reason why he should not imagine them according to the principles
of geometry, using such principles — both with respect to the past and
with respect to the future — as a means for calculation. Accordingly,
it is not necessary to believe that such suppositions are true, or even
apparently so. This is the correct way to judge the hypotheses of this
man. Let us consider the case of someone so ignorant of optics and
geometry as to believe that the distance of forty degrees or more ac-
quired by Venus in her movement from one side to the other of the
sun is caused by her own movement within her epicycle. If that were
true, who could be so blind as not to realize what would happen, in
contradiction to all experience: and that is, that the star’s diameter
would appear four times larger, and the body of the star more than
sixteen times larger, when it is nearest — in opposition to the apogee —
than when it is furthest away, and said to be in the apogee? There are
a number of other suppositions, no less unlikely than these, which it is
not necessary to mention here.”"’

(And he concludes at the end)
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Lasciamoci dumque prendere il thesoro di queste suppositioni, so-
lamente per la facilita mirabile et artificiosa del computo: per che se
alchuno queste cose fente prendera per vere; uscira piu stolto da questa
disciplina, che non v’e’ entrato.

Hor vedete che bel portinaio. considerate quanto bene v’apra la
porta per farvi entrar dentro alla participation di quella honoratissima
cognitione; senza la quale il saper computare et misurare et geometra-
re et perspettivare, non €’ altro che un passatempo da pazzi ingeniosi.
Considerate come fidelmente serve al padron di casa.

Al Copernico non hd bastato dire solamente che la terra si move; ma
anchora protesta et coferma quello, scrivendo al Papa, et dicendo, che
le opinioni di philosofi son molto lotane da quelle del volgo indegne
d’essere seguitate, degnissime d’esser fugite, come contrarie al vero,
et dirattura. et altri molti espressi inditii porge de la sua sentenza: non
ostante ch’al fine par ch in certo modo vuole 4 comun giuditio tanto
di quelli che intendeno questa philosofia, quanto de gl’altri che son
puri mathematici, che se per gl’apparenti inconvenienti non piacesse
tal suppositione: conviene ch’ancho a lui sii concessa liberta d” ponere
il moto de la terra per far demostrazioni piu ferme di quelle ch’han
fatte gl’antichi, i quali furno liberi nel fengere tante sorte et modelli
di circoli, per dimostrar gli phenomeni de gl’astri. da le quale paroli
non si puo6 raccorre che lui dubiti di quello che si constantemente ha
confessato, et provara nel primo libro sufficientemente respondendo
ad alchuni argomenti di quei che stimano il contrario: dove non solo
fa ufficio di mathematico che suppone: ma ancho de physico che di-
mostra il moto de la terra.

Ma certaméte al Nolano poco se aggionge che il Copernico, Niceta
Siracusano Pythagorico, Philolao, Hercalide di Ponto, Echfanto Pytha-
gorico, Platone nel Timeo (benche timida, et inconstantemente per
che I’havea piu per fede che per scienza) etil divino Cusano nel secon-
do suo libro de la dotta ignoranza, et altri in ogni modo rari soggetti,
I’habbino detto insegnato et cofirmato prima: perche lui lo tiene per
altri proprii et piu s’aldi principii, per i’ quali non per authoritate, ma
per vivo senso et raggione, ha cossi certo questo, come ogn’altra cosa
che possa haver per certa.

SmiTHO. Questo e’ bene; ma di gratia che argumento e’ quello che appor-

ta questo superliminario del Copernico: perche gli pare ch’habbia piu
che qualche verisimilitudine (se pur no e’ vero) che la stella di Venere
debba haver tanta varieta di grandezza, quanta n’ha di distanza.
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“Let us then take advantage of the treasure of these suppositions only in
so far as they render the art of calculation marvellously easy. For if anyone
takes such fictions for real, he will leave this discipline more ignorant than
when he entered it.” See what a splendid door-keeper he is! See with what
a flourish he opens the door for you, so you can enter and participate in
that highly valued form of knowledge which teaches you how to calculate
and make measurements, how to use the rules of geometry and perspec-
tive: a form of knowledge which is nothing more than a pastime for cun-
ning madmen. Consider how faithfully he serves the owner of the house.

For Copernicus himself judges it insufficient simply to say that the
earth moves. He goes on to protest and confirm the truth of such a state-
ment by writing to the Pope. In this letter he claims that the opinions of
philosophers are very far removed from those of the vulgar herd, which
is unworthy of being followed and deserves to be disregarded because
it is false and unreliable."" Furthermore, he produces evidence of many
other kinds to support his thesis. It is true that in the end he seems to
look for agreement both from those who believe in his philosophy and
from those who are pure mathematicians. Ultimately, however, he claims
that, even if his supposition should be found displeasing because of some
apparent contradictions, he should nevertheless be free to assume the
movement of the earth as a basis for more solid demonstrations than
those put forward by the ancients. For they felt themselves free to invent
all sorts and kinds of circles to explain the movements of the stars. From
these words it is clear that he has no doubts of what he so consistently
affirms, and which he proves well enough in the first book by replying to
some objections by those who oppose him. At that point he not only acts
as the mathematician who makes suppositions, but also as the physicist
who demonstrates the movements of the earth.

In any case, it is of little consequence to the Nolan if Copernicus,
Nicetus of Syracuse the Pythagorean, Philolaus, Heraclitus of Pontus,
Ecphantus the Pythagorean, Plato in the Timaeus (although somewhat
timidly and uncertainly, and more as a matter of faith than of science) as
well as the divine Cusanus in the second book of his De docta ignorantia —
and other extraordinary men — have already proposed and taught such a
doctrine before him,"” because he makes his proposals according to his
own different and more reliable criteria, not basing himself on authority,
but proceeding according to the testimony of sense and reason. On these
bases, he is as certain of this thing as it is possible to be of anything."

SMmiTHUS. So far so good. But what about this argument proposed by
Copernicus’s torch-bearer? Because it does seem likely (and perhaps
even true) that the size of the star Venus should vary in proportion to
its distance."
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THEOPHILO. Questo pazzo il quale teme et ha’ zelo che alchuni impaz-
zano con la dottrina del Copernico, non sé se ad un bisogno havrebe
possuto portar piu inconvenienti di quello; che per haver apportato
¢o tanto sollénitd stima sufficiente ad dimostrar che pensar quello sii
cosa da un troppo ignorante d’Optica, et Geometria. Vorrei sapere
de quale Optica et Geometria, intende questa bestia, che mostra pur
troppo quanto sii ignorante de la vera Optica et Geometra lui et quelli
da quali have imparato.

Vorrei sapere come da la grandezza de corpi luminosi, si puo in-
ferir la raggione de la propinquitd, et lontananza di quelli? et per il
contrario; come da la distanza, et propinquita di corpi simili, si puo
inferire qualche proportionale varietd di grandezza? Vorrei sapere con
qual principio di prospettiva 6 di optica, noi da ogni varietd di diametro
possiamo definitamente conchiudere la giusta distanza, 0 la magior et
minor differenza? Desiderarei intendere, si noi facciamo errore, che
poniamo questa conclusione. Da I'apparenza de la quantita del corpo
luminoso, non possiamo inferire la verita de la sua grandezza, ne di sua
distanza; per che sicome non é medesma raggione del corpo opaco,
et corpo luminoso: cossi non e’ medesma raggione d’un corpo men
luminoso, et altro piu luminoso, et altro luminosissimo, accio possia-
mo giudicare la grandezza o’ver la distanza loro. La mole d’una testa
d’huomo a due migla non si vede, quella molto piu piccola de una
lucerna, 6 altra cosa simile di fiamma, si vedra senza molta differenza
(se pur con differenza) discosta sessanta migla: come da Otranto di
Pugla si veggono al spesso le candele d’Avellona, tra quai paesi tramez-
za gran tratto del mare Ionio. Ogn’uno che hd senso, et raggione, sa
che se le lucerne fussero di lume piu perspicuo a doppia proportione:
come hora son viste ne la distanza di settanta migla, senza variar gran-
dezza; si vedrebbono ne la distanza di cento quaranta migla, ad tripla;
di ducento et diece. ad quatrupla; di ducento ottanta. medesmamente
sempre giudicando ne I'altre additioni di proportioni, et gradi. perche
piu presto da la qualita et intensa virta de la luce che da la quatita del
corpo acceso, suole mantenersi la raggione del medesmo diametro, et
mole di corpo. Volete dumque o’ saggi optici, et accorti perspettivi; che
se io veggo un lume distante cento stadii haver quattro dita di diame-
tro: sard raggione che distante cinquanta stadii debbia haverne otto: 4
la distanza di vinticinque, sedici: di dodici et mezzo, trenta due, et cos-
si va discorrendo, sin tanto che vicinissimo venghi ad essere di quella
grandezza che pensate?
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THreoPHILUS. This madman, who fears that readers will go mad when
they learn about the doctrine of Copernicus, could hardly have pro-
posed a more unfortunate objection than that one. He thinks it is
enough to express himself with much solemnity in order to prove that
the people who hold that idea are fools, with no idea of optics or ge-
ometry. I would like to know where he got his crass ideas of optics and
geometry from: for he is clearly completely ignorant of a true optics
or a true geometry.

I would like to know how he thinks that from the size of luminous
bodies it is possible to calculate their proximity or distance. Or, on the
other hand, how he thinks that from the proximity or distance of such
bodies, it is possible to calculate a proportional change in their size. I
would like to know by what principle of perspective or optics we may
infer the true distance, or its greater or lesser variation, from the varia-
tions in diameter. It would be interesting to know if we are mistaken
in reaching the following conclusion — from the apparent mass of a
luminous body, we are unable to infer its true size, or its distance."
For opaque bodies and luminous bodies cannot be reasoned about in
the same way when we try to calculate their true distance from us, or
their size — any more than fairly luminous ones can, or extremely lu-
minous ones. The size of a man’s head cannot be seen from two miles
away; but the size of a lantern, or some such illuminated object, can be
seen with very little difference (although with some difference) from
a distance of sixty miles. For example, the candles of Valona can often
be seen from Otranto in Puglia, although there is a large expanse of
the Jonian sea between them.'® Everyone with a little common sense
knows that if the light in a lantern were double as strong as another
one, it would appear to be the same size 140 miles away as the other
one at 70 miles. If it were treble as strong, it would appear the same at
210 miles. If it were four times as strong, at 280 miles. And so on, for
increasing proportions and strengths. For it is the quality and intensity
of the light rather than the quantity of illuminated body which deter-
mines the apparent diameter and size."” And so — oh, wise opticians
and qualified geometricians — why not reckon that if I see a light ata
distance of 100 yards which appears to have a diameter of 4 inches, at
50 yards it will seem to be 8 inches in diameter; at 25 yards, 16 inches;
at 12 and a half, 32 inches; and so on until, at a very close distance, it
will seem to be its proper size?
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SmrtnHO. Tanto che secondo il vostro dire, benche sii falsa non pero potra
essere improbata per le raggioni geometrice la opinione di Heraclito
Ephesio che disse il sole essere di quella grandezza, che s’offre a’
gl’occhi: al quale sottoscrisse Epicuro come appare ne la sua epistola a
Sophocle, et ne 'undecimo libro de natura (come referisce Diogene
Laertio, dice che (per quanto lui pué giudicare) la grandezza del sole,
de la luna, et d’altre stelle, €’ tanta, quanta 4 nostri sensi appare: per-
che (dice) se per la distanza perdessero 14 grandezza, ad piu raggione
perderebbono il colore: et certo (dice) non altrimente doviamo giudi-
car di qué lumi, che di questi che sono appresso noi.

PrupENTIO. Illud quoque Epicureus Lucretius testatur quinto de natura
libro.

Nec nimio solis maior rota, nec minor ardor
Esse potest, nostris quam sensibus esse videtur.
Na quibus e’ spaciis clique ignes lumina possunt
Ad iicere, et calidum membris adflare vaporem.
Illa ipsa intervalla nihil de corpore limant
Flammarti, nihilo ad speci€ est cotractior ignis.
Luna quoque sive Notho fertur, sive lumine lustrans,
Sive suam proprio iactat de corpore lucg.
Quicquid id est nihilo fertur maiore figura.
Postraemo quoscunque vides hinc aetheris ignes,
Dum tremor est clarus, dum cernitur ardor eort,
Scire licet perquam pauxillo posse minores

Esse, vel exigua maiores parte parte brevique,
Quado quid€ quoscung; in terris cernimus ignes
Per parvii quiddam interdum mutare videntur,
Alterutram in partem filum, cum longius absint.

THEOPHILO. Certo voi dite bene, che con ’ordinarie et proprie raggioni
in vano verranno i’ perspettivi, et Geometri 4 disputar con Epicurei,
non dico, gli pazzi quale e’ questo liminare del libro di Copernico: ma
di quelli piu saggi anchora: et veggiamo come potra concludere che
a tanta distanza quanta e’ il diametro de I’epiciclo di Venere, si possa
in ferir raggione di tanto diametro del corpo del pianeta, et altre cose
simili.

Anzi voglo avertirvi d'un’altra cosa. Vedete quanto e’ grande il corpo
de la terra? sapete che di quello non possiamo veder se non quanto e’
I’orizonte artificiale?
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SmrtHus. In that case, according to you, the opinion held by Heraclitus of
Ephesus cannot be refuted by geometrical reasoning, even if his opin-
ion is false: that is, that the sun is the same size as it appears to be to the
sight."® Epicurus was of the same idea, and wrote to that effect in his
Letter to Sophocles and, according to Diogenes Laertius, in the eleventh
book of his De natura.'” There he says that, as far as he is able to judge,
“the size of the sun, of the moon and the other stars, is as it appears to
our senses.” “Because,” he says, “if their size were to diminish with dis-
tance, then so would their colour.” “And it is certain,” he writes, “that
we must make our judgments about those luminous bodies in the same
terms as we judge such bodies down here.”

PRUDENTIUS. lllud quoque epicureus Lucretius testatur quinto “De natura” libro:*

Nor can the sun’s blazing wheel be much greater or less, than it is
seen to be by our senses. For from whatsoever distances fires can
throw us their light and breathe their warm heat upon our limbs,
they lose nothing of the body of their flames because of the
interspaces, their fire is no whit shrunken to the sight ... The
moon, too, whether she illumines places with a borrowed light as
she moves along, or throws out her own rays from her own body,
however that may be, moves on with a shape no whit greater than
seems that shape, [with which we perceive her with our own
eyes.]... Lastly, all the fires of heaven that you see from earth;
inasmuch as all fires that we see on earth, so long as their
twinkling light is clear, so long as their blaze is perceived, are seen
to change their size only in some very small degree from time to
time to greater or less, the further they are away: so we may know
that the heavenly fires can only be a very minute degree smaller
or larger by a little tiny piece.”

THEOPHILUS. You are certainly right when you say that the experts in op-
tics and geometry will attempt in vain to dispute with the Epicureans
by using the kinds of arguments they usually use. I am not referring to
such fools as the person who introduces Copernicus’s book, but rather
to wiser minds. For we will see how they are able to draw the conclu-
sion that the diameter of the body of the planet, and other similar
questions, can be inferred from the length of the diameter of Venus’s
epicycle.

In fact, I want to warn you of something else. Do you see how big the
body of the earth is? And do you know that we can only see of it that part
which makes up the artificial horizon?*
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SmitHO. Cossi e’.

THEOPHILO. Hor credete voi che se vi fusse possibile di retirarvi fuor de
I'universo globo de la terra in qualche punto de I’etherea regione (sii
dove si vuole) che mai avverrebbe che la terra vi paia piu grande?

SMITHO. Penso di non, per che non e’ raggione alchuna per la quale de
la mia vista la linea visuale debba esser forte piu, et allungar il semidia-
metro suo, che misura il diametro de I’orizonte.

THEOPHILO. Bene giudicate. Pero e’ da credere che discostandosi piu
I’orizonte sempre si disminuisca. Ma con questa diminutione de I’o-
rizonte notate che ne si viene ad aggiongere la confusa vista di quello
che ¢ oltre il gia compreso orizonte, come si pué mostrare nella pre-
sente figura dove ’orizote artificiale e’ I'i. al quale risponde I’arco del
globo. A. A. L’orizonte de la prima diminutione e’ 2. 2. al quale ri-
sponde I’arco del globo B.B. I'orizonte de la terza diminutione e’ 3.3.
al quale risponde I’arco C.C. I'orizote de la quarta diminutione e’ 4.4.
al quale rispode I’arco D.D. et cossi oltre attenuandosi 1’orizote, sem-
pre crescera la coprehensione de I’arco insino alla linea emispherica,
et oltre, alla quale distanza 0 circa quale posti, vedreimo la terra con
quelli medesmi accidenti co i’ quali veggiamo la luna haver le parti
lucide, et oscure secodo che la sua superficie e’ aquea, et terrestre.
[Figure 1]

Tanto che quanto piu se strenge I’angolo visuale, tanto la base mag-
giore si comprende de I’arco emispherico, et tanto anchora in minor
quantita appare ’orizonte, il qual voglamo che tutta via perseveri 4 chia-
marsi orizonte, benche seconda la cosuetudine habbia una sola propria
significatione. Allontanandoci dumque, cresce sempre la comprehen-
sione del’hemisphero, et il lume, il quale quanto piu il diametro si dimi-
nuisce, tanto d’avantaggio si viene ad riunire: di sorte che se noi fussemo
piu discosti da la luna; le sue macchie sarrebono sempre minori, sin alla
vista d’un corpo piccolo et lucido solamente.

SMiTHO. Mi par haver intesa cosa non volgare, et non di poca impor-
tanza: Ma di gratia vengamo al proposito del’opinion di Heraclito,
et Epicuro; la qual dite che pu6 star costante contra le raggioni per-
spettive, per il difetto de principii gia posti in questa scienza. Hor per
scuoprir questi difetti, et veder qualche frutto de la vostra inventione:
vorrei intendere, la risolutione di quella raggione, co la quale molto
demostrativamente si prova, ch’sole, non solo é grande, ma ancho piu
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SmitHUS. That’s correct.

THEOPHILUS. Now, do you think that, if it were possible for you to dis-
tance yourselves from this universal globe of the earth and to occupy
some point in the region of the ether (any point you wish), what would
happen would be that you see the earth as greater in size?

SmrTHUS. I think not. Because there is no reason whatever why the line
of vision from my eye should increase, and lengthen its radius, which
gives the measure of the diameter of the horizon.

THEOPHILUS. A well-reasoned answer. However, it can be presumed that
the horizon will diminish as it becomes more distant. You should note,
though, that to this contraction of the horizon is added the confused
view of what lies beyond the horizon itself, as the accompanying illus-
tration demonstrates. In the figure, the artificial horizon is 1-1, which
corresponds to the arc of the globe A-A; the horizon comprised by the
first contraction is 2-2, which corresponds to the arc of the globe B-B;
the horizon of the third contraction is 3-3, which corresponds to the
arc C-C; the horizon of the fourth contraction is 4-4, which corresponds
to the arc D-D.* In this way, as the horizon continues to diminish, the
region subtended by the arc will increase until it expands into the hemi-
spherical line and beyond. At which distance, or thereabouts, we would
see the earth with those same characteristics as we see in the moon: its
parts illuminated or dark according to whether its surface is composed
of water or earth.” [Figure 1]

So much so that, the more the visual angle becomes acute, the more it
comprises of the hemispherical arc of its base, while the horizon appears
always to get smaller. Nevertheless, it is advisable to continue calling it
a horizon, even if in ordinary usage the word has a single correctly de-
fined meaning. So itis, then, that moving away from the earth, that part
of the hemisphere comprised in our vision — as well as its illumination —
increases, merging together sooner or later as the diameter diminishes.
Similarly, if we were further away from the moon, its shadows would ap-
pear less clearly, until eventually it would be seen as nothing more than
a small, luminous body.”

SmiTHUS. What you have been saying seems to me unusual, and of con-
siderable importance. But I would like to go back to the opinion of
Heraclitus and Epicurus. You say they disagree with the arguments
taken from perspective, given the faulty principles on which that sci-
ence used to be founded.?® Now, in order to discover what these defects
were, and to enjoy some of the conclusions of your inventive reasoning,
I would like to understand the meaning of that argument which proves



[Fig. 1 © The British Library Board, C.37.c.14.(2.) p. 56.]



[Fig. 1 Diagram representing the “eye” of an observer moving into
space beyond the globe of the earth. As the angle of vision decreases,
larger and larger portions of the earth’s horizon become visible.
© The British Library Board, C.37.c.14.(2.) p. 56.]
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grande che la terra. Il principio della qual raggione, é che il corpo
luminoso maggiore spargendo il suo lume in un corpo opaco minore:
de I'ombra conoidale produce la base in esso corpo opaco, et il cono
oltre quello ne la parte opposita, come ne la seguente figura M. cor-
po lucido dalla base di C. la quale é terminata per HI, manda il cono
del’ombra ad N. punto. Il corpo luminoso minore havendo formato il
cono nel corpo opaco maggiore; non conoscerd determinato loco, ove
raggionevolmente possa designarsi la linea de la sua base, et par che
vada a formar una conoidale infinita, come quella medesma figura A.
corpo lucido dal cono del ombra ch’e’ in C. corpo opaco; manda quel-
le due linee. C.D. C.E. le quali sempre piu et piu dilatando la ombrosa
conoidale: piu tosto correno in infinito, che possino trovar la base che
le termini. [Figure 2]

La conclusione di questa raggione, e’ che il sole e’ corpo piu grande
che la terra, per che manda il cono de 'ombra di quella, sin appresso
alla sphera di Mercurio, et non passa oltre. che se il sole fusse corpo lu-
cido minore; bisognarebbe giudicare altrimente: onde seguitarebbe che
trovandosi questo luminoso corpo ne I’hemisphero inferiore; verrebbe
oscurato il nostro cielo in piu gran parte che illustrato: essendo dato o’
concesso, che tutte le stelle prendeno lume da quello.

[TaEopPHILO]. Hor vedete come un corpo luminoso minore puo illu-
minare piu delld mitta d’'un corpo opaco piu grade. Dovete avvertire
quel che veggiamo per esperienza. Posti due corpi de quali I'uno €’
opaco, et grande come A; 'altro piccolo lucido come N. se sard messo
il corpo lucido nella massima [minima], et prima distanza, come e’
notato nella seguente figura, verra ad illuminare secondo la raggio-
ne de I’arco piccolo C.D. stendendo la linea Bi. Se sarda messo nella
seconda distanza maggiore, verrd ad illuminare secondo la raggione
del’arco maggiore EF. stendendo la linea B2. se sara nella terza, et
maggior distanza, terminard secondo la raggione del’arco piu grande
GH. terminato da la linea B3. Dal che si conchiude che puo avvenire
che il corpo lucido B. servando il vigore di tanta lucidezza che possa
penetrare tanto spacio, quanto 4 simile effetto si richiede, potra, col
molto discostarsi comprendere al fine arc6é maggior che il semicircolo:
atteso che non e’ raggione che quella lontananza ch’hd ridutto a’ tale
il corpo lucido che comprenda il semicircolo, non possa oltre promuo-
verlo a comprendere di vantaggio. Anzi vi dico de piu, che essendo
ch’il corpo lucido no perde il suo diametro se non tardissima et diffici-
lissimamente: et il corpo opaco (per grande che sia) facilissimamente,
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convincingly that the sun is not only as big as the earth, but even bigger.
The argument begins with a large luminous body which sheds its light
on a smaller opaque body, producing a coneshaped shadow with its
base in the opaque body itself and the cone cast in the opposite direc-
tion. As the following illustration shows, the luminous body M [A in
fig.], placed opposite C, with limits at H and I [F in fig.], casts a cone of
shadow to the point N [Iin fig.]. A smaller luminous body, on the other
hand, forms its cone with respect to the larger opaque body without any
point at which it can reasonably be considered to vanish; so that it ap-
pears to form an infinite cone. This can be seen from the figure of the
luminous body A [B in fig.], and from the cone of shadow which the
opaque body C casts according to the lines C-D C-E, which continue to
dilate in a shadowy cone until they become infinite, without finding any
base in which they terminate. [Figure 2]

This argument reaches the conclusion that the sun is larger than
the earth because it casts its cone of shadow almost up to the sphere
of Mercury, and not beyond.” If the sun were a luminous body smaller
than earth, the situation would be different. For in that case, it would fol-
low that when the luminous body was in the Southern Hemisphere, our
sky would be more dark than light — at least if we assume that the stars all
receive their light from the sun.*

[TaeoPHILUS]. Now I will show you how a smaller luminous body can
illuminate more than half of a larger opaque body. You must pay atten-
tion to what we learn from experience. We take two bodies, of which
one is opaque and large like A, and the other small and luminous like
N. If the luminous body is placed at the first and minimum distance,
as in the following illustration, it will illuminate the extent of the small
arc C-D, which is an extension of the line B1. If it is placed at a second
and greater distance, it will shed its light over the larger arc E-F, which
is an extension of the line B2. If it is placed at a third and greater dis-
tance, it will illuminate the area delimited by the larger arc G-H, which
is an extension of the line B3. From this it is possible to deduce that the
luminous body B, by the strength of that amount of illumination which
is able to penetrate the quantity of space corresponding to its effect,
will be able, by moving a long way away, to cover an arc larger than the
semicircle. For there is no reason why the distance which has allowed
the luminous body to throw its light over the semicircle should not per-
mit it to cover an even larger area if the distance were to be increased.”
Furthermore, the diameter of a luminous body decreases with distance
only very slowly and with difficulty, while that of an opaque body (of



[Fig. 2 © The British Library Board, C.37.c.14.(2.) p. 58.]



[Fig. 2 Diagram showing that the luminous sphere of the sun must be larger
than the opaque sphere of earth because the earth produces a finite cone
of shadow. © The British Library Board, C.37.c.14.(2.) p. 58.]
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et improportionalméte il perde: [Figure 3] peré si come per progresso
de distanza dalla corda minore CD. € andato a terminare la corda mag-
giore EF. et poi la massima GH. la quale é diametro: cossi crescendo
piu et piu la distanza, terminara 'altre corde minori oltre il diametro,
fin tanto ch’il corpo opaco tramezzante non impedisca la reciproca
vista de gli corpi diametralmente opposti. Et la causa di questo e’ che
I'impedimento che dal diametro procede: sempre con esso diametro si
va disminuendo piu et piu, quanto I’angolo B. si rende piu acuto. Et é
necessario al fine che I’angolo sii fatto tanto acuto (per che nella physica
divisione d’un corpo finito e’ pazzo chi crede farsi progresso in infinito,
o’ I'intenda in atto o’ in potenza) che non sii piu angolo, ma una linea,
per la quale dui corpi visibili opposti possono essere alla vista I'un de
I'altro; senza che in punto alchuno, quel ch’e’ in mezzo, vagla impedire:
essendo che questo ha persa ogni proportionalita et differenza diam-
etrale, la quale ne i’ corpi lucidi persevera. Per6 si richiede che il corpo
opaco che tramezza, ritegna tanta distanza da I'un et I’altro, per quanta
possa haver persa la detta proportione, et differenza del suo diametro:
come si vede et e’ osservato nella terra; il cui diametro non impedisce
che due stelle diametralmente opposte si veggano 1'una I’altra, cossi
come 'occhio senza differenza alchuna pué veder I'una et I’altra dal
centro emispherico N. et dalli punti de la circonferenza A.N.O. (haven-
doti imaginato in tal bisogno, che la terra per il centro sii divisa in due
parte uguali 4 fin ch’ogni linea perspettivale habbia il suo loco.) Questo
si fa manifesto facilmente ne la presente figura. [Figure 4]

Dove per quella raggione che la linea A.N. essendo diametro fa I’an-
golo retto, ne la circonferenza; dove e’ il secondo loco, lo fa acuto: nel
terzo piu acuto, bisogna ch’al fine dovenghi a’ I'acutissimo, et al fine a’
quel termine che non appaia piu angolo, ma linea; et per conseguenza
e’ destrutta la relatione, et differenza del semidiamtero, et per medesma
raggione, la differenza del diametro intiera AQO, si destruggera. La onde
al fine e’ necessario che dui corpi piu luminosi, i’ quali non si tosto
perdeno il diametro, non saranno impediti per non vedersi reciproca-
mente; non essendo il lor diametro svanito, come quello di non lucido
0 men luminoso corpo tramezzante.
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whatever size) decreases rapidly and out of all proportion. [Figure 3]
Notice that with the increase in the distance, we pass from the smaller
arc CD to the larger arc EF, and then to the maximum arc GH, which is
the diameter. If the distance should increase even further it will reach
the other lesser arcs beyond the diameter, at least for as long as the
opaque body in between does not impede the view of the bodies dia-
metrically opposite. The reason for this is that the impediment caused
by the diameter continues to diminish as the diameter continues to di-
minish, while the angle B becomes more and more acute. In the end
it necessarily becomes so acute that (given that, in physics, division of
a finite body cannot progress to infinity except for those who are mad,
whether we think of it in act or in potential) it is no longer an angle but
aline.” For this reason, two visible bodies lying opposite one to another
can be seen one by the other without the one in the middle impeding
this in any point, given that this middle body has lost all proportion and
difference of diameter which a luminous body would preserve. For this
to be true, the opaque body which lies in between must be at a sufficient
distance from both the other bodies to allow the proportion and differ-
ence of its diameter to disappear. This can be seen in the case of earth,
whose diameter does not impede two stars lying diametrically opposite
one another to be seen one from the other, in the same way as the eye,
without any difference whatever, can see one or the other from the cen-
tre of the hemisphere N and from the points of the circumference ANO
(supposing the earth, for convenience, divided into two equal parts
through its centre so that each line is in the correct perspective).” This
is easy to see from the following figure. [Figure 4]

Here the line AN, being the diameter, lies at right angles with respect
to the circumference. However, in the second position the angle be-
comes acute, in the third position still more acute, becoming gradually
more and more acute until it appears no longer as an angle but as a
straight line. In consequence of this, the relation and difference with re-
spect to the radius vanishes, and, for the same reason, its relation to the
whole diameter AO reduces to nothing. For this reason, it follows neces-
sarily that two luminous bodies, whose diameters will not disappear from
view so easily, will not be impeded from viewing each other reciprocally;
for their diameters will not vanish as will happen with a less luminous or
opaque body lying in between them.



[Fig. 3 © The British Library Board, C.37.c.14.(2.) p. 60.]



[Fig. 3 Diagram claiming to show (erroneously) how a small luminous body
moving away from a large opaque sphere will illuminate it at a great distance
even beyond its diameter until a point is reached where the opaque body will no
longer impede the vision of another luminous body placed on the opposite side.
© The British Library Board, C.37.c.14.(2.) p. 60.]



[Fig. 4 © The British Library Board, C.37.c.14.(2.) p. 62.]



[Fig. 4 Diagram related to the previous figures showing how the eye
of an observer moving away from the centre of the earth will see its diameter
at an ever more acute angle until the angle becomes a straight line
and the earth becomes a mere point and finally disappears.
© The British Library Board, C.37.c.14.(2.) p. 62.]
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Concludesi dumque che un corpo maggiore il quale e’ piu atto a’ per-
dere il suo diametro: benche stia per linea rettissima al mezzo, non im-
pedira la prospettiva di dui corpi quantosivogla minori, pur che serbino
il diametro della sua visibilitd, il quale nel piu gran corpo é perso. Qua
per disrozzir uno ingegno non troppo sullevato 4 fin che possa facilmen-
te introdurse a comprendere la apportata raggione, et per ammollar al
possibile la dura apprensione: fategli esperimentare ch’havendosi posto
un stecco vicino a’ 'occhio: la sua vista sard di tutto impedita a’ veder
il lume de la candela posta in certa distanza: al quale lume quanto piu
si viene accostando il stecco, allontanandosi da 1’occhio; tanto meno
impedira detta veduta, sin tanto che essendo si vicino, et gionto al lume,
come prima gia era vicino, et gionto a’ I'occhio: non impedira forse
tanto, quanto il stecco e’ largo.

Hor giongi a’ questo che ivi rimagna il stecco, et il lume altre tanto
si discoste; verra il stecco ad impedir molto meno. Cossi piu et piu au-
mentando I’equidistanza de I’occhio et del lume dal stecco: al fine senza
sensibilitd alchuna del stecco, vedrai il lume solo. Considerato questo
facilmente quantosivogla grosso intelletto potra essere introdutto ad in-
tendere quel che poco avanti e’ detto.

SMmiTHO. Mi par quanto al proposito, mi debba molto essere satisfatto:
ma mi rimane anchora una confusione nella mente quanto a quel che
prima dicesti; come noi alzandoci da la terra et perdendo la vista de
I’orizonte di cui il diametro sempre piu et piu si va attenuando: vedrei-
mo questo corpo essere una stella. vorrei che a quel tanto ch’havete
detto aggiongessivo qualche cosa circa questo; essendo che stimate
molte essere terre simili 4 questa, anzi innumerabili, et mi ricordo de
haver visto il Cusano di cui il gioditio s6 che non riprovate, il quale
vuole che ancho il sole habbia parti dissimilari come la luna e la terra:
per il che dice, che se attentamente fissaremo 1’occhio al corpo di
quello vedremo in mezzo di quel splendore piu circonferentiale che
altrimente, haver notabilissima opacita.

THEOPHILO. Da lui divinamente detto, et inteso, et da voi assai lodabil-
méte applicato. Se mi recordo, io anchor poco fa dissi che (per tanto
che il corpo opaco perde facilmente il diametro, il lucido difficilmen-
te) avviene che per la lontananza s’annulla et svanisce I’apperenza
del’ oscuro; et quella del illuminato diaphano ¢ d’altra maniera lu-
cido, si va come ad unire; et di quelle parti lucide disperse si forma
una visibile continua luce, per6 se la luna fusse pia lontana, non eclis-
sarebbe il sole et facilmente potra ogni huomo che sa considerare
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In conclusion, then, a larger body whose diameter is more prone to
vanishing, provided it lies on the middle of a straight line, will not im-
pede the view of two bodies much smaller than itself, for their diameter
will not have vanished as it has in the larger body.”” Let me attempt to
render more cultivated your rather simple mind, so that it may at last be
capable of understanding my previous reasoning. To facilitate the labo-
rious process of learning, you should, at this point, experiment by hold-
ing a matchstick near your eye. The sight will be totally unable to see the
light of a candle placed at a certain distance. But if the stick is moved
nearer to the light and further from the eye, the view will be impeded
less. Finally, when the stick is nearly touching the light, it will impede its
view a little less than its size would have led one to suppose.

But if the stick is now kept nearly touching the light, and the light
moved the same distance away, the view of the light will be impeded
much less. And as the equal distance of the eye and the light from the
stick is increased, there will be no sight of the stick and only the light
will be visible. By considering this phenomenon, even the most gross
intellect will be initiated into an understanding of what I have just said.

SMITHUS. As far as this subject is concerned, I can only express my satisfac-
tion. But there is still some confusion in my mind about what you said
before: that is, that on rising above the earth and losing sight of the
horizon, whose diameter would become gradually smaller, we would see
this earthly body as if it were a star. I would like you to add something to
what you said on that subject, especially in view of the fact that you think
that there are many earths similar to ours, in fact innumerable other
ones. I remember reading in Cusanus —whose judgment I know you are
far from despising — that even the sun has dissimilar parts, like the moon
and the earth. He says, in fact, that if we fix our eyes with attention on the
body of the sun, we will notice that its light shines most brightly around
the circumference, while in the centre there is a very marked opacity.”

THEOPHILUS. What he understood, he expressed most divinely, and you
have done well to refer to it. If I remember rightly, some little time ago
I said that, just as the diameter of an opaque body vanishes easily and
that of a luminous one is much more persistent, similarly distance an-
nuls the appearance of darkness. The diaphanous brightness or lucid
appearance unites into a whole, and the separated luminous parts form
avisible continuous light. So that if the moon were further away, it would
not eclipse the sun; and everyone who knows anything of these things
understands that, being further away, it would be even brighter.* If we
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in queste cose, che quella pit lontana sarebbe ancho piu luminosa:
nella quale se noi fussemo, non sarrebe pit luminosa a gl’occhi no-
stri: come essendo in questa terra, non veggiamo quel suo lume che
porge a quei che sono ne la luna, il quale forse ¢ maggior di quello
che lei ne rende per i’ raggi del sole nel suo liquido cristallo diffusi.
Della luce particolare del sole non so per il presente se si debba giudi-
car secondo il medesmo modo, o’ altro. Hor vedete fin quanto siamo
trascorsi da quella occasione. mi par tempo di rivenire all’altre parti
del nostro proposito.

SmIiTHO. Sara bene de intendere I’altre pretensioni, le quali lui ha pos-
sute apportare.

La terza proposta del dottor Nundinio.

THEOPHILO. Disse appresso Nundinio che non pu6 essere verisimile che
la terra si muove, essendo quella il mezzo et centro de I'universo, al
quale tocca essere fisso et costante fundamento d’ogni moto. Rispose
il Nolano: che questo medesmo pu6 dir colui che tiene il sole essere
nel mezzo del’universo, et per tato inmobile et fisso, come intese il
Copernico et altri molti che hanno donato termine circonferentiale
a I'universo. di sorte che questa sua raggione (se pur €’ raggione) €’
nulla contra quelli, et suppone i’ proprii principii. E’ nulla ancho con-
tra il Nolano il quale vuole il mondo essere infinito, et peré non esser
corpo alchuno in quello al quale simpliciméte convegna essere nel
mezzo, 6 nell’estremo, o’ tra qué dua termini, ma per certe relationi
ad altri corpi et termini intentionalmente appresi.

SmrtHO. Che vi par di questo?

THEOPHILO. Altissimamente detto. per che come di corpi naturali nes-
suno si e’ verificato semplicemente rotodo, et per conseguenza haver
semplicemente centro, cossi ancho de moti che noi veggiamo sensibi-
le et physicamente ne corpi naturali, non e’ alchuno che di gran lunga
non differisca dal semplicemente circulare, et regolare circa qualche
centro: forzensi quantosivogla color che fingono queste borre et em-
piture de orbi disuguali, di diversita de diametri, et altri empiastri,
et recettarii, per medicar la natura fin tanto che vengha al servitio
di Maestro Aristotele, o’ d’altro, a’ conchiudere che ogni moto e’
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were in the moon, it would no longer be luminous in our eyes, any more
than the earth seems luminous to us here. For we cannot see the lu-
minosity that it irradiates to those who are in the moon. This could be
greater than the rays of light it receives from the sun, and which it dif-
fuses throughout its crystal liquid. As far as the particular question of
the light of the sun is concerned, I am not sure at present if it should
be judged in the same way, or differently. But look how far we have wan-
dered from our subject. I think it is time to return to the propositions
we are considering.

SmitHus. I think we should dedicate our attention to the other argu-
ments which were put forward by that doctor.

Nundinius’s Third Proposition

TaeOPHILUS. Then Nundinius said that it cannot be true that the earth
moves, because it is the middle and centre of the universe and has to be
considered the fixed and constant foundation of all motion. The Nolan
replied that the same thing could be said by those who believe that the
sun is in the middle of the universe. They think that the sun is therefore
immobile and fixed, as Copernicus and many others have claimed, be-
lieving that the universe has a circumference. So that this kind of reason-
ing (if it can be called reasoning) carries no weight with those who are
of a contrary opinion; while at the same time it presupposes its own prin-
ciples. Above all, it carries no weight with the Nolan, who proposes an
infinite universe within which no body can be said to be in the middle,
or on the edge, or between one and the other —but only to be in relation
to other bodies and boundaries which are specifically defined.”

SmrTHuUSs. What is your opinion of this?

THEOPHILUS. That he is undoubtedly right. For just as no natural body has
been shown to be absolutely round, and thus to have an exact centre, so
the movements of natural bodies which we see with our senses — physi-
cally — are always far from being absolutely circular and regular around
some centre. Those who want to imagine fillings and wadding of irregu-
lar orbs, full of bulges and cavities, can force matters as much as they
like, inventing plasters and other prescriptions in order to heal nature
so that it can serve their master, Aristotle or someone else, by claiming
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continuo et regolare circa il centro. Ma noi che guardamo non a le
ombre phantastiche: ma a’ le cose medesme. Noi che veggiamo un
corpo aereo, ethereo, spirituale, liquido, capace loco di moto et di
quiete, sino immenso et infinito, (il che dovamo affermare al meno
perche non veggiamo fine alchuno sensibilmente, ne rationalméte)
et sappiamo certo che essendo effetto et principiato, da una causa in-
finita, et principio infinito, deve secondo la capacita sua corporale; et
modo suo essere infinitamente infinito. Et son certo che non solaméte
a Nundinio, ma anchora 4 tutti i’ quali sono professori de I'intendere,
non e’ possibile giamai di trovar raggione semiprobabile per la quale
sia margine di questo universo corporale; et per conseguenza anchora
li astri che nel suo spacio si contengono, siino di numero finito; et ol-
tre essere naturalmente determinato centro et mezzo di quello.

SmrtHO. Hor Nundinio aggiunse qualche cosa a questo? apporto qual-
che argomento, o’ verisimilitudine, per inferire che I'universo prima
sii finito, Secondo che habbia la terra per suo mezzo, Terzo che questo
mezzo sii in tutto et per tutto inmobile di moto locale?

THEOPHILO. Nidinio come colui che quello che dice, lo dice per una
fede et per una consuetudine; et quello che niega, lo niega per una
dissuetudine et novita, come € ordinario di qué che poco cosiderano
et non sono superiori alle proprie attioni, tanto rationali, quanto na-
turali, rimase stupido et attonito; come quello a cui di repente appare
nuovo phantasma. Come quello poi che era alquanto pid discreto, et
men borioso, et maligno ch’il suo compagno; tacque, et non aggiunse
paroli ove non posseva aggiongere raggioni.

FruLLA. Non e’ cossi il dottor Torquato il quale o’ 4 torto o’ 4 raggione,
o’ per Dio, o’ per il diavolo la vuol sempre combattere, quando ha
perso il scudo da defendersi, et la spada da offendere; dico quando
non hd piu risposta, ne argumento; salta ne calci de la rabbia, acuisce
I’'unghie de la detratione, ghigna i’ denti delle ingiurie, spalancha la
gorgia de i’ clamori; 4 fin che non lascie dire le raggioni cotrarie, et
quelle non pervengano 4 I’orecchie de circostanti come ho udito dire.

SmrtHO. Dumque non disse altro.

THEOPHILO. Non disse altro a questo proposito: ma entr6 in un’altra
proposta.
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that motions are all regular and smooth around the centre.” But we
who look at things as they are, without creating imaginary shadows: we
see a single airy, ethereal, spiritual, and liquid body, a capacious place of
motion and quiet which reaches out into the immensity of infinity. And
we have to affirm this because we can detect no end to it, either with our
senses or with our reason. Furthermore it is certain that, in so far as it is
the effect of an infinite principle and cause, it has to be infinitely infi-
nite both as a body and in its mode of being.”” I am certain that neither
Nundinius, nor all the other professors of understanding, will ever be
able to find even a half-probable reason why there should be a bound-
ary to this universal body; or why, as a consequence of this, the stars
contained in this space should be finite in number; or why there should
be a naturally determined centre and middle of this space.

SMiTHUS. So, did Nundinius add anything to this? Did he advance some
proofs or probabilities to support his contention that: first of all, the
universe is finite; secondly, that the earth is at the centre; thirdly, that
this centre is in every possible way immobile and without local motion?

THEOPHILUS. Nundinius, like everyone who says things on the basis of
faith or out of habit, or who denies things on the basis of their unusu-
alness or novelty, appeared surprised and stunned. People normally
are when they think little and are unable to rise above their own ac-
tions, whether rational or natural. He seemed like somebody who has
just been surprised by a ghost. Given that he was, nevertheless, far
more discreet and less argumentative and evil than his companion,
he remained silent and preferred not to speak where he was unable
to reason.

FruLLA. Very unlike Dr Torquatus, who, whether rightly or wrongly — in
the name of God or the devil — always wants a fight. Above all, when he
has lost his shield to defend himself with, and his sword for the attack:
that is when he has no more replies or objections to make. Then he kicks
out in anger, scratches critically, grinds his teeth insultingly, and starts to
shout loudly rather than let others say something to the contrary, which
might be heard by those around him. At least, that’s what people say.

SmrTHUS. So he said nothing else.
THEOPHILUS. Not on that subject; but he started off on another tack.
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Terza [Quarta] proposta del Nundinio.

Per che il Nolano per modo di passaggio disse essere terre innumera-
bili simile a questa: Hor il dottor Nundinio come bon disputante non
havendo che cosa aggiongere al proposito, comincia a dimandar fuor di
proposito, et da quel che diceamo della mobilitd o’ immobilita di questo
globo: interroga della qualita de gl’altri globi, et vuol sapere di che ma-
teria fusser quelli corpi che son stimati di quinta essentia: d’una materia
inalterabile, et incorrottibile, di cui le parti piu dense son le stelle.

FrRULLA. Questa interrogatione mi par fuor di propositio, benche io non
m’intendo di logica.

TuroprHILO. Il Nolano per cortesia non gli volse improperar questo: ma
dopo havergli detto che gl’harebbe piaciuto che Nundinio seguitasse
la materia principale, o’ che interrogasse circa quella: gli rispose che i
altri globi che son terre, non sono in punto alchuno differenti da que-
sto in specie solo in esser piu grandi et piccioli come ne le altre specie
d’animali per le differenze individuali accade inequalita, ma quelle
sphere che so foco come e’ il sole (per hora) crede che differiscono in
specie come il caldo et freddo; lucido per se et lucido per altro.

SmitHO. Perche disse creder questo per hora, et non lo affirmo
assolutamente?

THEOPHILO. Temendo che Nundinio lasciasse anchora la questione che
novamente haveva tolta, et si afferrasse et attaccasse a questa. Lascio
che essendo la terra un’animale, et per conseguenza un corpo dis-
similare, non deve esser stimata un corpo freddo per alchune parti
massimamente esterne e ventilate dal’aria; che per altri membri, che
son gli piu di numero et di grandezza, debba esser creduta et calda et
caldissima: Lascio anchora che disputando con supponere in parte i’
principii del’adversario il quale vuol essere stimato et fa professione
di Peripatetico: et in un’altra parte i’ principii proprii, et gli quali non
son concessi, ma provati: la terra verebbe ad esser cossi calda come il
sole in qualche comparatione.

SmitHO. Come questo?
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Nundinius’s Fourth Proposition

The Nolan, to bridge the gap, said that there were innumerable earths
similar to this one. Then Dr Nundinius, like a good debater who has noth-
ing to say on the chosen matter for debate, started to ask questions off the
subject. Referring back to what we had said about the mobility or immobil-
ity of this globe of ours, he asked about the quality of those other globes.
He wanted to know what kind of matter makes up those bodies that are
considered as made of a quintessence: that is, an unalterable and incor-
ruptible matter which, in its densest parts, makes up the stars.*

FruLLA. That question seems to me irrelevant to the proposition, even if I
don’t understand logic.”

TurorHILUS. Out of politeness, the Nolan was loath to accuse him of im-
propriety. He simply told him that he would prefer it if he kept to the
subject, and asked his questions about that. Then he replied that those
other globes are earths, in no way different in species from this one
except in so far as they are larger or smaller. As is the case with other
species of living things, there are inequalities arising from individual dif-
ferences. However, he thinks for the moment that those spheres which
are fiery, like the sun, are specifically different in the way that heat is
from cold, intrinsic light from extrinsic light."’

SmrtHUS. Why did he say that he thought this now, rather than in the
sense of an absolute affirmation?

THEOPHILUS. Because he was afraid that Nundinius would steer away again
from the question which he had newly avoided, and start considering
this one. I leave aside the idea that the earth, being a living animal — and
thus a made up of dissimilar parts — cannot be considered a cold body
just because some of its external parts are particularly exposed to the
air. But then neither can it be considered hot, or very hot, just because
of other parts which are more numerous and large. I also ignore the
fact that by disputing partly on the basis of suppositions proper to his
adversary — who wants to be reputed a Peripatetic, and professes to be
one —and partly on the basis of his own principles, which are proved and
not merely conceded, the conclusion reached could be that the earth is
by comparison as hot as the sun.

SmrTtHUS. How could that be?



120 Dialogo Terzo

THEOPHILO. Perche (per quel che habbiamo detto) dal svanimento delle
parti oscure et opache del globo, et dalla unione delle parti cristalline
et lucide, si viene sempre alle reggioni piu et piu distante, 4 diffon-
dersi piu et piu di lume. Hor se il lume e’ causa del calore (come
con esso Aristotele, molti altri affermano i’ quali voglono che ancho
la luna et altre stelle per maggior et minor participatione di luce son
piu et meno calde: onde quando alchuni pianeti son chiamati freddi,
voglono che se intenda per certa comparatione et rispetto,) avverra
che la terrra c6 gli raggi che ella manda alle lontane parti de I’etherea
reggione, secondo la virtd della luce, venghi 4 comunicar altre tanto
di virta di calore. Ma 4 noi non costa che una cosa per tanto che e’ lu-
cida, sii calda, per che veggiamo appresso di noi molte cose lucide ma
non calde. Hor per tornare a Niidinio Ecco che comincia 4 mostrar i’
denti, allargar le mascelle, stréger gl’ochci, rugar le cigla, aprir le nari-
ci, et mandar un crocito di cappone per la canna del polmone; accio
che con questo riso gli circostanti stimassero che lui la int€deva, bene,
lui havea raggione; et quell altro dicea cose ridicole.

FruLLA. Et che sia il vero; vedete come lui se ne rideva?

THEOPHILO. Questo accade a quello che dona confetti a porci. Dimandato
perche ridesse? rispose che questo dire et imaginarsi che siino al[tre]
terre, che habbino medesme proprieta et accidenti e’ stato tolto dalle
vere narrationi di Luciano.

Rispose il Nolano che se quando Luciano disse la luna essere un’altra
terra cossi habitata et colta come questa; venne a dirlo per burlarsi di
qué philosophi che affermorno essere molte terre (et particolarmente
la luna la cui similitudine con questo nostro globo, é tanto piu sensibile,
quanto € piu vicina 4 noi) lui no hebbe raggione: ma mostro essere nella
comone ignoranza, et cecitd: per che se ben consideriamo trovarremo
la terra et tanti altri corpi che son chiamati astri: membri principali de
I'universo; come danno la vita et nutrimento alle cose, che da quelli
togleno la materia, et 2 medesmi la restituiscano: cossi et molto mag-
giormente hano la vita in se, per la quale c6 una ordinata et natural
volontd da intrinseco principio se muoveno alle cose, et per gli spacii
convenienti ad essi. Et non sono altri motori estrinseci che col muovere
phantastiche sphere vengano a trasportar questi corpi come inchiodati
in quelle: il che se fusse vero, il moto sarrebe viol€to fuor de la natura del
mobile, il motore piu imperfetto, il moto et il motore solleciti et laborio-
si, et altri molti inconvenienti s’aggiongerebbeno. Consideresi dumque
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THEOPHILUS. Because (as we have said) when the dark and opaque parts of
the globe vanish, and the crystalline and luminous parts merge together,
it will become brighter and brighter as the distance increases. Now, if
light is the cause of heat (as Aristotle and many others claim, convinced
that the moon and other stars are more or less hot due to a greater or
lesser degree of light, so that they want some planets to be thought of
as cold only in a comparative or relative sense), it follows that the earth,
by sending her rays to the distant parts of the ethereal region by virtue
of her light, must be considered to communicate the same amount of
heat. But in our opinion it is not true that something is hot because it
is luminous; because we see many things around us which are luminous
without being hot.” So, to come back now to Nundinius: this is when
he started to show his teeth, open his jaws, screw up his eyes, frown with
his eyebrows, widen his nostrils, and utter a croak like a capon from his
windpipe. And as he started to laugh, those around him were convinced
that he knew what he was talking about — that he was right — and that the
other man was saying something quite ridiculous.

FruLLA. Given that it is the truth, do you understand how he laughed
about it?

TaeoprHILUS. This is what happens to the man who casts pearls before
swine. When Nundinius was asked why he was laughing, he replied that
all this talk and fantasy about other earths which have the same prop-
erties and characteristics as this one is taken from the True Histories of
Lucian.*

The Nolan replied that when Lucian says that the moon is another
earth, inhabited and cultivated like this one, he says it only to ridicule
those philosophers who claim that there are many earths (and in par-
ticular the moon, whose similarity to this globe of ours becomes evident
the closer she is to us). He was mistaken about that, and no less ignorant
or blind than anybody else. For if we think about it carefully, we will real-
ize that the earth and many other globes which are called astral bodies
— or the principal components of the universe — all have life in them to
a remarkable degree. For they give life and nourishment to things, by
absorbing their matter and then giving it back to them again. It is this
which makes them move towards the goals and in the space assigned
to them, with a regulated and natural will, as if moved by some intrin-
sic principle. There really are no extrinsic motors which project these
bodies along as if transfixed to imaginary moving spheres. For if that
were true, the motion would be a violent one, in excess of the nature of
the moving body. The motor would be less perfect, with both the mo-
tion and the motor agitated and laboured; and there would be other
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che come il maschio se muove alla femina, et la femina al maschio; ogni
herba et animale, qual piu et qual meno espressamente si muove al suo
principio vitale come al sole et altri astri: la calamita se muove al ferro,
la pagla 4 ’ambra, et finalmente ogni cosa va a’ trovar il simile, et fugge
il contrario: tutto avviene dal suffici€te principio interiore per il quale
naturalméte viene ad esagitarse, et no da principio esteriore come veg-
giamo sempre accadere a quelle cose che son mosse 0 contra, 6 extra la
propria natura. Muovési diique la terra, et gli altri astri secodo le proprie
differenze locali dal principio intrinseco che é I’anima propria. Credete
(disse Niidinio) che sii sensitiva questa anima? Non solo sensitiva rispose
il Nolano ma ancho intellettiva; non solo intellettiva come la nostra, ma
forse ancho piu. Qua tacq; Niidinio et non rise.

PRUDENTIO. Mi par che la terra essendo animata deve no6 haver piacere
quado se gli fano queste grotte et caverne nel dorso, come a noi viene
dolor, et dispiacere quado ne si pianta qualche déte 1a o’ ne si fora la
carne.

THEOPHILO. Nundinio non hebbe tanto del Prudétio che potesse stimar
questo argométo degno di produrlo, benche gli fusse occorso, per che
no é tanto ignorante philosofo, che non sappia che se ella ha senso;
no ’hd simile al nostro, se quella hd le membra; non le ha simile 4
le nostre; se ha carne, sangue, nervi, ossa, et vene, non son simili a le
nostre; se ha il core non I’ha simile al nostro, cossi de tutte ’altre parti,
le quali hanno proportione a gli membri de altri et altri che noi chia-
miamo animali, et comunmente son stimati solo animali. Non € tato
buono Prudentio, et mal medico, che non sappia che alla gran mole
de la terra, questi sono insensibilissimi accidenti, li quali a la nostra im-
becillita sono tanto sensibili. Et credo che intenda che non altrimente
che ne gli’animali quali noi conoscemo per animali, le loro parti sono
in continua alteratione et moto, et hanno un certo flusso, et reflusso,
dentro accoglendo sempre qualche cosa dall’estrinseco, et mandando
fuori qualche cosa da I’'intrinseco: onde s’allungano I'unghie; se nutri-
scono i’ peli, le lane, et i’ capelli; se risaldano le pelle, s’induriscono
1’ cuoii: cossi la terra riceve 'efflusso, et influsso delle parti, per quali
molti animali (2 noi manifesti per tali) ne fan vedere espressamente la
loro vita: come € piu che verisimile (essendo che ogni cosa participa de
vita) molti et innumerabili individui vivono no solamente in noi, ma
in tutte le cose coposte, et quando veggiamo alchuna cosa che se dice
morire, n6 doviamo tato credere quella morire, quato che la si muta,
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imperfections as well.” It must therefore be agreed that as the male is
attracted to the female, and the female to the male, every plant and
animal is attracted towards its vital principle, sometimes more and some-
times less. So it is with the sun and the stars. The magnet is attracted to
iron, straw to amber and ultimately everything is moved to find what is
similar to itself, and to avoid what is contrary.* All this happens because
of an internal principle which is sufficient to provoke a natural form of
activity, and not because of an external principle such as those which we
see moving things against, or in contrast with, their own natures. The
earth and the other stars, then, according to their specific local differ-
ences, are moved by an intrinsic principle which is the soul of each. “Do
you think,” asked Nundinius, “that this soul is sensitive?” “Not only sensi-
tive,” replied the Nolan, “but also intellectual like our own, and perhaps
even more so.”* This silenced Nundinius, and he laughed no more.

PrUDENTIUS. It seems to me that, if the earth were animated, it would
not find it very pleasant to have grottoes and caverns gouged out of its
crust any more than we find it pleasant to have a tooth taken out, or
our flesh wounded.

TaEOPHILUS. Nundinius was not so like Prudentius as to judge this an ar-
gument worthy of being produced, even if it had come to his mind. For
no philosopher is so ignorant as not to know that if the earth does have
senses of its own — they are not like ours. If it has limbs — they are not
like ours. If it has flesh, blood, nerves, bones, and veins — they are not
like ours. If it has a heart — it is not like ours. And the same can be said
of all its other parts, which are proportioned to the parts of all those
others which we call animals, and which are normally considered only
as animals.”® He is not such a good Prudentius or such a bad doctor as
not to know that with respect to the enormous mass of the earth, these
are irrelevant accidents, which are striking to us only because of our
imbecility. And I think he understands that their parts are continually
altering and moving in exactly the same way as in those animals which
we normally consider as animals. They are involved in a certain process
of flux and reflux, gathering continually within something from out-
side and sending out something from within. That is why nails become
long; fur, wool, and hair all grow; skin heals over; hides become harder.
In the same way, the earth receives the influx and outpour of its parts,
which is what makes many animals (which clearly are such to us) dem-
onstrate without doubt that they are alive. It is equally probable (given
that everything participates in life) that many, and even innumerable,
individual things live not only in us, but in all composite beings. And
when we see something which we say is dying, we should not believe
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et cessa quella accid€tale copositione, et cocordia, rimanédono, le cose
che quella incorreno, sempre inmortali: piu quelle che son dette spiri-
tuali, che quelle dette corporali, et materiali come altre volte mostra-
remo. Hor per venire al Nolano quando vedde Nundinio tacere; per
risentirse 4 tempo di quella derisione Nundinica, che comparava le
positioni del Nolano a’ le vere narrationi di Luciano, espresse un poco
di fiele et li disse: che disputando honestamente non dovea riderse, et
burlarse di quello che non pué capire, che se io (disse il Nolano) non
rido per le vostre phantasie: ne voi dovete per le mie sentéze: se io co
voi disputo con civilta et rispetto; alme€o altre tato dovete far voi a me,
il quale vi conosco di tanto ingegno, che se io volesse defendere per
verita le dette narrationi di Luciano: non sareste sufficiente a destrug-
gerle, et in questo modo con alquanto di colera rispose al riso: dopo
haver risposto con piu raggioni alla dimanda.

Quarta [Quinta] proposta di Nundinio.

Importunato Nundinio si dal Nolano, come da gl’altri che lasciando le
questioni, del perche, et come, et quale; facesse qualche argomento.
PrRUDENTIO. Per quomodo, et quare; quilibet asinus novit disputare.
THeEoPHILO. Al fine fé questo del quale ne son pieni tutti cartoccini, che
se fusse vero la terra muoversi verso il lato che chiamiamo oriente; ne-
cessario sarrebbe che le nuvole del aria sempre apparissero discorrere
verso I'occid€te, per raggione del velocissimo et rapidissimo moto di
questo, globo che in spacio di vintiquattro hore deve haver compito si
gran giro. A’ questo rispose il Nolano che questo aere per il quale di-
scorrono le nuvole et gli venti; é parte de la terra: per che sotto nome
di terra vuol lui (et deve essere cossi al proposito) che se intenda tutta
la machina, et tutto ’animale intiero che costa di sue parti dissimilari:
onde gli fiumi gli sassi, gli mari, tutto I’aria vaporoso et turbulento il
quale et rinchiuso ne gli altissimi monti, appartiene a la terra come
membro di quella, o’ pur come I’aria ch’e’ nel pulmone, et altre cavita
de gl’animali per cui respirano, se dilatano le arterie, et altri effetti
necessarii 4 la vita s’adempiscono. Le nuvole dumque da gl’accidenti
che son nel corpo de la terra, si muoveno et son come nelle viscere de



Dialogue 11T 125

that it is really dying but only that it is changing. That specific acciden-
tal composition and concord comes to an end, while those things that
compose it remain, perpetually immortal. This is more true of the parts
called spiritual than of those called corporeal and material, as we will
show in another place.”” And now - to come to the Nolan: when he saw
Nundinius silent, so as not to delay his response to the Nundinian sneers
in comparing the Nolan’s position to that of Lucian in the True Histories,
he expressed some bitterness. He told Nundinius that in a proper dis-
putation it was not fair to laugh at, and deride, what one was unable to
understand. “After all,” said the Nolan, “I do not laugh at your fantasies,
and neither should you laugh at what I say. As I dispute with you civilly
and with respect, the least you can do is to do the same by me. For,
knowing what your intelligence adds up to, if I really wanted to defend
as truth the above-mentioned stories of Lucian, you would not be able to
contradict them.” And so, after having replied with reasoned arguments
to the question, he replied with some anger to the laughter.

Nundinius’s Fifth Proposition

The Nolan, as well as the others, then implored Nundinius to leave aside
questions as to the why, and the how, and the which, and to present some
arguments ...

PRUDENTIUS. Per quomodo et quare, quilibet asinus novit disputare.*®

THEOPHILUS. ... and at last he came up with this one, which can be found
in innumerable texts: that if it is true that the earth moves towards that
part which is called the east, then the clouds of the air would necessar-
ily seem to move towards the west. The reason for this is the extremely
quick and rapid movement of this globe, which, in the course of twenty-
four hours, has to achieve such an ample rotation. The Nolan replied to
this that this atmosphere, within which the clouds and the winds move
about, is part of the earth. This is because, with the name of earth (and
that must be the right meaning of the word) he wishes to signify the
whole system and the whole animal formed by its dissimilar parts. In this
way, the rivers, the stones, the seas, as well as all the vaporous and turbu-
lent air which is imprisoned in the high mountains, become parts of the
earth as if they were each one of its limbs. It is like the air in the lungs
and other cavities of animals, which causes breathing and makes the ar-
teries dilate, as well as leading to other effects which are necessary to life.
The clouds, then, move as if they were accidentally linked to the earth’s
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quella, cossi come le acqui. Questo lo intese Aristotele nel primo de
la Metheora, dove dice che questo aere che € circa la terra humido et
caldo per le exalationi di quella; ha sopra di se un’altro aere, il quale
é caldo et secco, et ivi non si trovan nuvole: et questo aere é fuori
della circonferenza de la terra, et di quella superfice che la definisce
a fin che vengha ad essere perfettamente rotonda: et che la genera-
tion de venti non si fa se non nelle viscere, et luochi de la terra: pero
sopra gl’alti monti ne nuvole, ne venti appaiono; et ivi ’aria si muove
regolatamente in circolo, come I'universo corpo: Questo forse intese
Platone all’hor che disse noi habitare nelle concavita, et parte oscure
de la terra: et che quella proportione habbiamo 4 gl’animali che vi-
vono sopra la terra, la quale hanno gli pesci 4 noi habitanti in un’hu-
mido pit grosso. Vuol dire che in certo modo questo aria vaporoso é
acqua; et il puro aria che contiene piu felici animali e’ sopra la terra,
dove come questo Amphitrite e’ acqua a noi, cossi questo nostro aere
€’ acqua a quelli. Ecco dumque onde si pu6 rispondere a I’argomento
referito dal Nundinio; per che cossi il mare non e’ nella superficie, ma
nelle viscere de la terra, come I’epate fonte de gl’humori é [in] noi,
questo aria turbol€to no é fuori ma é come nel polmone de gl’animali.

SmiTHO. Hor onde avviene che noi veggiamo I’emisphero intiero: essen-
do che habitiamo ne le viscere de la terra?

THEOPHILO. Da la mole de la terra globosa non solo nella ultima super-
ficie, ma ancho in quelle che sono interiori, accade che alla vista de
I’orizonte cossi una convessitudine doni loco 4 I’altra; che non puo av-
venire quello impedimento qual veggiamo quando tra gl’occhi nostri
et una parte del cielo se interpone un monte, che per esserne vicino
ne puo toglere la perfetta vista del circolo de I'orizonte. la distanza
dumque di cotai monti i’ quali siegueno la convessitudine de la ter-
ra; la quale non €’ piana ma orbicolare, f4 che non ne sii sensibile
I’essere entro le viscere de la terra; come si puo alquanto considera-
re nella presente figura dove la vera superficie de la terra e’ A.B.C.
entro la quale superficie vi sono molte particolari del mare, et altri
continenti come per essempio M. dal cui punto n6 meno veggiamo
Iintiero emisphero, che dal punto A. et altri del ultima superficie. Del
che la raggione e’ da dui capi, et dalla grandezza de la terra, et dalla
convessitudine circunferentiale di quella per il che M punto non e’ in-
tanto impedito che non possa vedere I’emisphero; perche gl’altissimi
monti non si vengono ad interporre al punto M come la linea MB. (il
che credo accaderebbe quando la superficie della terra fusse piana.)
[Figure 5] ma come la linea M.C. M.D. la quale non viene a caggionar
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body - to its innermost parts, like the waters. Aristotle realized this when
he said in the first book of the Metereology that “the part surrounding
the earth is moist and warm, because it contains both vapour and a dry
exhalation from the earth. But the next part, above that, is warm and
dry, and contains no clouds. And this air is outside the circumference of
the earth, and of the surface which defines it, so that it remains perfectly
round. The winds, then, are generated only in the innermost parts of
the earth; while above the mountains there appear to be no winds and
no clouds. There the air moves regularly in a circle, like the body of the
universe.”” Perhaps Plato meant the same thing when he said that we
live in the concave and obscure parts of the earth, and that our relation
to the animals who live above the earth is the same as that of the fish
to us, inhabitants of a denser humid space.”” What this means is that in
some sense this vaporous air is water, and the pure air which contains
happier animals is above the earth. And there, just as this Amphitrite™
is water to us, so this air of ours is water to them. This then is the way to
reply to the argument put forward by Nundinius. It means that the sea
is not on the surface, but in the innermost recesses of the earth, just as
the liver, or the source of the humours, is in us. This turbulent air is not
outside our globe, but as if it were in the lungs of animals.

SMITHUS. So how is it that we see the entire hemisphere, if we live in the
innermost recesses of the earth?

THEOPHILUS. From the massy globe of this earth, it can happen that not
only from the upper crust but also from the interior parts one sees the
horizon from inside a series of convexities. This cannot cause the kind
of impediment that we have when a mountain intervenes between our
eyes and a part of the sky, and which being close to us can interfere with
the perfect vision of the circular horizon. It is the distance of those low
mountains — tracing the convexity of an earth which is not flat but like
an orb — which makes a person inside the innermost parts of the earth
insensible to them. This is clear from the following illustration where
the true surface of the earth is ABC. Within that surface there are many
individual seas and continents, such as, for example, M. From point M
we see the whole hemisphere no less than if we were in A or other points
of the outer crust. There is a double reason why the point M is not pre-
vented from seeing the hemisphere: the size of the earth, and the con-
vexity of its circumference. For these reasons the very high mountains
cannot be said to interfere with M following the line M-B (which I be-
lieve would happen if the surface of the earth were flat), [Figure 5] but
rather following the lines M-C, M-D. Here we find no such impediment



[Fig. 5 © The British Library Board, C.37.c.14.(2.) p. 75.]



[Fig. 5 Diagram of the earth’s globe designed to show how even the highest
mountains fail to impede vision of the horizon as a hemisphere.
© The British Library Board, C.37.c.14.(2.) p. 75.]
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tale impedimento, come si vede in virtu de ’arco circonferentiale, et
nota d’avantaggio che si come si referisce M. ad C. et M. ad D. cossi
ancho K. si referisce ad M. onde non deve esser stimato favola quel
che disse Platone delle grandissime concavita et seni de la terra.

SmrtHo. Vorrei sapere se quelli che sono vicini 4 gl’altissimi monti pati-
scono questo impedimento?

THEOPHILO. Non, ma quei che sono vicini a moti minori: per che non
sono altissimi gli monti, se non sono medesmamé&te grandissimi in
tato, che la loro grandezza e’ insensibile alla nostra vista: di modo che
vengono con quello ad coprendere piu, et molti orizonti artificiali, ne
i’ quali gl’accidenti de gl'uni non possono donar alteratione a gl’altri;
pero per gl’altissimi non intendiamo come I’Alpe et gli Pyrenei et si-
mili: ma come la francia tutta ch’e’ tra dui mari settettrionale Oceano,
et Australe Mediterraneo; da quai mari verso I’Alvernia sempre si va
montando, come ancho da le Alpe et gli Pireni, che son stati altre
volte la testa d’'un monte altissimo: la quale venendo tutta via fracas-
sata dal tempo (che ne produce in altra parte per la vicissitudine de
la rinovatione de le parti de la terra) forma tante motagne particolari
le quale noi chiamiamo monti. Per6 quanto a certa instantia che pro-
dusse Niidinio de gli monti di Scotia, dove forse lui € stato: mostra che
lui non pué capire, quello che se intende per gl’altissimi monti. per
che secondo la veritd, tutta questa isola Britannia, €’ un monte che
alza il capo sopra 'onde del mare Oceano, del quale monte la cima
si deve comprendre nel loco pit eminente de I'Isola, la qual cima se
gionge alla parte tranquilla de I’aria, viene a provare che questo sii
uno di qué monti altissimi, dove € la reggione de forse piu felici ani-
mali. Alessandro Aphrodiseo raggiona del monte Olimpo, dove per
esperienza delle ceneri de sacrificii, mostra la condition del monte
altissimo, et de I’aria sopra i confini, et membri de la terra.

SmitHO. M’havete sufficientissamente satisfatto, et altamente aperto
molti secreti de la natura, che sotto questa chiave sono ascosi. Da quel
che respondete 4 'argomento tolto da venti, et nuvole: si prende an-
chora la risposta del altro, che nel secondo libro del cielo et mondo
apporto Aristotele, dove dice che sarebbe impossibile che una pietra
gittata 4 I’alto, potesse per medesma rettitudine perpendicolare tor-
nare al basso: ma sarrebbe necessario, che il velocissimo moto della
terra se la lasciasse molto 4 dietro verso I'occidente. Perche essendo
questa proiettione dentro la terra e’ necessario che col moto di quella
si vengha 4 mutar ogni relatione di rettitudine et obliquita: perche e’
differéza tra il moto della nave, et moto de quelle cose che sono nella
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because of the circumferential arc, as can be seen. And notice, above all,
that as M is related to C and to D, similarly also K is related to M: and this
means that what Plato said about the huge concavities and indents in the
earth cannot be considered a fable.”

SmrTHuS. I would like to know if those who are near very high mountains
would suffer from this impediment.

TarorHILUS. No, but those who are near lower mountains would. Because
no mountains are very high if they are not also very large, so that their
size cannot be determined by our sight. It is for this reason that they com-
prehend numerous artificial horizons, in which the accidental features of
some cannot modify the others. So that when we say very high mountains,
we do not mean those like the Alps or the Pyrenees; but we refer to the
whole of France lying between two seas, the Ocean to the north and the
Mediterranean to the south. Starting from those seas and going towards
the Auvergne, one mounts ever higher, as is the case with the Alps or the
Pyrenees, which were once the peak of an enormously high mountain.
But then it was fragmented by time (which produces the same thing in
other places as part of the process of renovation of the parts of the earth),
forming so many individual elevations which we call mountains. As for the
example produced by Nundinius referring to the mountains of Scotland,
where perhaps he has been, it is clear that he has no understanding of
what very high mountains are. Because, to be truthful, the whole of this
island of Britannia is a mountain which rears its head above the waves of
the Ocean. The crest of this mountain is to be considered the highest
place in the island; and if this crest were to reach the zone of tranquil air,
it would prove that this is one of those very high mountains, where the
place of the happiest living things is perhaps to be found. Alexander of
Aphrodisias writes about Mount Olympus, where the behaviour of the
sacrificial ashes demonstrates it to be an example of a very high moun-
tain, whose air lies above the limits and regions of the earth.”

SmrtHUS. You have satisfied me with respect to this topic, and revealed to
me many secrets of nature which are hidden under this key. From your
reply to the argument based on the winds and the clouds, it is possible to
deduce a reply to another argument proposed by Aristotle in the second
book of On the Heavens and the Earth, where he says that it would be im-
possible that a stone thrown up into the air should fall perpendicularly
down.” What would happen would be that the rapid motion of the earth
would leave the stone behind and to the west. Furthermore, if we think
of this projection as taking place within the earth, it would necessarily
be the case that with the motion of the stone every relation of straight
and oblique lines would alter, given that there is a difference between
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nave: il che se non fusse vero seguitarrebe che quando la nave corre
per il mare giamai alchuno potrebbe trarre per dritto qualche cosa da
un canto di quella a I’altro, et non sarebbe possibile che un potesse far
un salto, et ritornare c6 pié onde le tolse.

[TrEOPHILO] Con la terra dumque si muoveno tutte le cose che si trova-
no, in terra. se diique dal loco extra la terra qualche cosa fusse gittata
in terra; per il moto di quella perderebbe la rettitudine: Come appare
nella nave A.B. la qual passando per il fiume, se alchuno che se ritrova
ne la spoda di quello C. v€gha a gittar per diritto un sasso verra fallito
il suo tratto per quanto coporta la velocita del corso. Ma posto alchu-
no sopra l'arbore di detta nave, che corra quanto si vogla veloce; no6
fallira punto il suo tratto: di sorte che per diritto dal punto E. che é
nella cima de ’arbore o’ nella gabbia; al punto D, che é nella radice
de I'arbore, o’ altra parte del ventre, et corpo di detta nave, la pietra
o’ altra cosa grave gittata non vegna. Cossi se dal punto D al punto E
alchuno che é dentro la nave gitta per dritto una pietra: quella per la
medesma linea ritornard 4 basso, muovasi quantosivogla la nave, pur
che non faccia de gl’inchini.

SmiTHO. Dalla consideratione di questa differenza s’apre la porta a molti
et importantissimi secreti di natura, et profonda philosophia: Atteso
che é cosa molto frequente, et poco considerata, quanto sii differenza
da quel che uno medica se stesso, et quel che vien medicato da un
altro: Assai ne e’ manifesto che prendemo maggior piacere, et satisfat-
tione se per propria mano venemo a cibarci, che se per I’altrui braccia.
I fanciulli all’hor che possono adoprar gli proprii instruméti per pren-
dere il cibo, non volentieri si servono de gli altrui; quasi che la natura
in certo modo gli faccia apprendere, che come non v’e’ tanto piacere;
non v’e’ ancho tanto profitto. I fanciullini che poppano vedete come
s’appiglano con la mano 4 la poppa? Et io giamai per latrocinio son
stato si fattamente atterrito, quanto per quello d’'un domestico serivi-
tore, per che non s6 che cosa di ombra, et di porten[t]o apporta seco
piu un familiare che un strangiero, per che referisce come una forma
di mal genio, et presagio formidabile.

THrEoPHILO. Hor per tornare al proposito. [Figure 6] Se dumque saran-
no dui, de quali I’'uno si trova dentro la nave che corre, et I’altro fuori
di quella: de quali tanto 'uno quanto I’altro habbia la mano circa il
medesmo punto de I'aria; et da quel medesmo loco nel medesmo tem-
po anchora, I’'uno lascié scorrere una pietra, et I’altro un altra; senza
che gli donino spinta alchuna: quella del primo senza perdere piito,
ne deviar da la sua linea, verrd al prefisso loco: et quella del secondo
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the movement of a ship and the movement of those things which are in
the ship. If this were the case, it would follow that when the ship moves
rapidly through the sea nobody would ever be able to throw something
from one side of it to another, nor would it be possible to make a jump
and to return upright from where the jump had been taken.

[THEOPHILUS.] Which means that all those things that are on the earth
move together with the earth. If, however, from outside the earth some-
thing were to be thrown on to the earth, it would lose its rectitude be-
cause of the earth’s movement. This is clear from the ship AB which is
going up river. If somebody on the shore C happened to throw a stone in
a straight line, it would fail to hit the ship because of the speed with which
the ship was following its course. But if somebody were to be in the mast
of the ship, he would hit the target however fast the ship was travelling.
In that case nothing would prevent a stone or other heavy object from
falling from the point E, which is at the top of the mast, or in the crow’s-
nest, to the point D, which is at the foot of the mast, or at a lower point in
the hull or body of the said ship. So that if somebody in the ship were to
throw a stone straight from point D to point E, it would fall on to its target
however fast the ship was moving, provided it was not rolling.”

SmrTHUS. Many important secrets of nature and of profound philosophy
derive from the consideration of this difference. It is a fact that it is very
frequent — and very little noticed — how great a difference there is be-
tween what one learns by oneself and what one learns from others. It is
clear that we find greater pleasure and satisfaction if we feed ourselves
with our own hands, rather than relying on the arms of others. Children,
as soon as they are able to adopt their own spoons, feed themselves, and
are impatient at using those of others. It seems almost as if nature teach-
es them that by doing that they would find neither as much pleasure nor
as much profitin it. When babies suck at their bottle, do you not see how
they tug at it with their hands? And when I myself was robbed, I have
never been so upset as when it was done by one of my domestic servants.
For I know not what obscure portent is foreshadowed when the person
is familiar to us rather than a stranger, so that we get the impression of
some evil genius or frightening threat.”

THEOPHILUS. So now, let us come back to our subject. [Figure 6] There
are two men, one inside a ship that is rapidly moving, and the other
outside it. Both have their hands raised to the same height in the air, at
the same time and in the same place, and each of them lets a stone drop
without giving it any projective force. The first one will hit its target



[Fig. 6 © The British Library Board, C.37.c.14.(2.) p. 79.]



[Fig. 6 Diagram of a moving ship in relation to a distant shore designed
to illustrate Bruno’s sense of the relativity of motion on a moving earth.
© The British Library Board, C.37.c.14.(2.) p. 79.]
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si trovarra tralasciata 4 dietro. Il che non procede da altro, eccetto che
la pietra che esce dalla mano del uno che €’ sustentato da la nave, et
per consequenza si muove secondo il moto di quella, ha tal virtd im-
pressa quale non ha I’altra che procede da la mano di quello che n’e’
di fuora, benche le pietre habbino medesma gravita, medesmo aria
tramezzate, si partano (possibil sia) dal medesmo punto, et patiscano
la medesma spinta.

Della qual diversitd non possiamo apportar altra raggione, eccetto
che le cose che hanno fissione o’ simili appartinenze nella nave, si muo-
veno con quella: et la una pietra porta seco la virtu del motore, il quale
si muove con la nave. I'altra di quello che non ha detta participatione.
Da questo manifestamente si vede che non dal termine del moto onde
si parte; ne dal termine dove va, ne dal mezzo per cui si move, prende
la virtu d’andar rettamente: ma da I’efficacia de la virtu primieramente
impressa, dalla quale depende la differenza tutta. Et questo mi par che
basti haver considerato quanto alle proposte di Nundinio.

SmrtHO. Hor domani ne revedremo per udir gli propositi che soggionse
Torquato.

PrubpENTIO. Fiat.

Fine del Terzo Dialogo.
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exactly, without deviating from the perpendicular, while the second will
be left behind. This proceeds from nothing more than the fact that the
stone which leaves the hand of the one who is supported by the ship
has a virtue impressed within it, and consequently moves with the ship’s
movement. The stone issuing from the hand of the one who is out-
side the ship lacks this virtue. Obviously the stones must have the same
weight, the same amount of air in between, and must leave (if that were
possible) from the same point, with the same projective force.

In that case, the difference can be imputed to no other reason than
that the things which are linked to the ship — or are in some relation with
it —move together with the ship. Of the two, one brings with it the virtue
of the mover who moves together with the ship; while the other does
not benefit from such a relationship. From this it becomes clear that
itis not due to the point of departure of the movement, just as it is not
due to the point of arrival, that the object gains the virtue to fall perpen-
dicularly. Nor is it due to the medium through which it moves. Rather, it
is due to the strength of the virtue impressed on it before it starts. And
now I think we have considered Nundinius’s proposals for long enough.

SmiTHUS. But let us see each other again tomorrow to consider what was
added by Torquatus.

PrUDENTIUS. Fiat.”’

End of the Third Dialogue.
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The early draft of the text (see the Appendix) failed to specify that the
Italian in question was Alessandro Citolini, calling him only a “poor Italian
gentleman,” and giving his leg as being broken, not his arm. Citolini was

a Protestant exile who had arrived in England via Switzerland in 1566. He
lived in London from 1570 until his death in 1584, which had probably just
occurred when Bruno revised his text. Besides works on the art of memory,
of which the most important is Tépocosmia (Venice, 1561), Citolini published
in 1551 a letter in defence of the use of modern languages rather than Latin.
For Citolini’s doctrine of memory within the ideas current at the time, see
Lina Bolzoni, La stanza della memoria (Turin: Einaudi, 1995), 257-9; English
translation, The Gallery of Memory (Toronto: University of Toronto Press, 2001).

56 Bruno is explicitly doubling his personality here. “The Nolan” is the pro-

tagonist of the conversation at the supper, but not present at the secondary
conversation except as his mouthpiece Theophilus, who is speaking at this
point. L'arca di Noé (Noah’s Ark) is the title of a lost work of Bruno’s, also
mentioned in his later dialogue Cabala del cavallo pegaseo.

The passage is a satirical reference to the separation of the sheep from the
goats in the Gospel of St Matthew, chap. 25, where Christ on the day of
universal judgment places the sheep on his right hand, promising them that
they will inherit everlasting life in the kingdom of God, while the goats on
his left hand are destined to fall into the everlasting punishment of hell.
“The Ram in the first place, and then the Bull.” For Bruno’s unconven-
tional interest in, and use of, the traditional signs of the zodiac, see the
entry Astrologia by Ornella Pompeo Faracovi in volume III of Canone and
Germana Ernst (2006-14).

Bruno and his party at this point have reached Charing Cross at the end of
the Strand, where a crucifix had been erected in 1293 by Edward I to com-
memorate the death of his wife Eleonora. This pyramidal monument, which
Bruno seems to be referring to, was destroyed by the Puritans in 1647.
“Again.”

“Farewell.”

Dialogo Terzo / Dialogue III

“Around him.”

“These were the first words, the first sentiments, he uttered.”

This third and central dialogue represents the confirmatory part of the macro-
structure, while at the same time Nundinius’s five propositions correspond

to a micro-structure composed of the elements of a classical oration: exor-
dium, narration, confirmation, refutation, and peroration. Traditionally the
exordium was supposed to be brief and to supply the orator with the occasion
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of establishing an authoritative relationship with his audience. Bruno achieves
this here by subtly capping Nundinio’s suggestion of his inferiority, because
he is unable to speak English, with considerations of the limits of the English
language as compared with his native Italian. In the sixteenth century, few
knew English, or used it, outside its island home.

“Do you understand, Sir, what we are saying?”

“Some people are deaf by nature, others because of a physical accident, others
by a conscious act of will.”

Florio in his Firste Fruites (50r-v) underlines that, in the reign of Elizabeth I,
the English language was of use only in England itself and of no use beyond
Dover. “So it is not used abroad in other countries?” “No, Sir, for whoever
would they speak it with?” “With English merchants.” “The English merchants
themselves prefer not to use it outside England, and refuse to speak it.”
Bruno is known from two separate sources to have spoken during his disputes
at Oxford on the necessity of translations as essential for the diffusion of
knowledge. See the testimony of N.W. in the Preface to Samuel Daniel’s
translation of the Imprese of Paolo Giovio (1585) and Florio’s Preface 7o the
curteous Reader to his translation of the Essays of Montaigne (1603). See also
Giovanni Aquilecchia, “Appunti su Bruno e le traduzioni,” in Giordano Bruno:
Testi e Traduzioni, ed. Hilary Gatti (Rome: Universita degli Studi di Roma

“La Sapienza,” 1996), 9-17.

This is the beginning of the properly cosmological and astronomical section
of this work. For Bruno’s reading of Copernicus, see the Introduction to

this volume. For the diffusion of the so-called “Wittenberg interpretation” of
Copernicus’s heliocentric astronomy, which accepted it only as a new method
of calculation, see Westman (1975a). The Catholic part of Europe was even
more stringent in accepting only a mathematical reading of Copernicus.

The question would become a major issue in Italy during the Galileo affair:
see Finocchiaro (1989).

The reference is to the anonymous Introductory Letter to the De revolutioni-
bus, which claimed that the Copernican theory should be considered purely
as a hypothesis for the convenience of calculation. Bruno was the first to
denounce this Letter publicly as spurious; although in England Thomas
Digges, in his note to the Reader prefixed to A perfit description of the Celestiall
Orbes (1576), which includes the first English translation of the first book of
De revolutionibus, had already suggested that Copernicus “ment not as some
have fondly excused him to deliver these grounds of the Earthes mobility
onely as Mathematicall principles, fayned & not as Philosophical truly averred”
(fol. M1r). The name of the Protestant Andreas Osiander as the true author
of the Letter would later be revealed by Kepler in his Astronomia nova ...

de motibus stellae Marti (Prague, 1609).
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10 The appearance of the planet Venus constituted a traditional objection to the

2

Copernican system until the problem was solved by Galileo’s observations with
the telescope. In the Copernican system, Venus becomes the second planet
circling the sun, and earth the third. Given that the earth and Venus have dif-
ferent periods of revolution, Venus should exhibit phases similar to those of
the moon; but, because of its distance from earth, such phases (first observed
by Galileo through his telescope) are not visible to the naked eye. For this
and other traditional pre-Galilean objections to the Copernican system,

see Finocchiaro (1989), 18-23.

For the importance of Copernicus’s own prefatory letter to De revolutionibus,
addressed to Pope Paul III, see Westman (1990).

Nicetus of Syracuse is said by Cicero (see Acad. Prior., 11, 123) to have sug-
gested the rotation of the earth about its own axis. Philolaus the Pythagorean
proposed the idea of a cosmos which revolves around a central fire, although
this was not the sun (see Diogenes Laertius, Lives of the Philosophers, VIII,

85, and now the relevant sections of Carl A. Huffman, Philolaus of Croton:
Pythagorean and Presocratic [Cambridge: Cambridge University Press, 1993]).
Heraclitus of Pontus (fourth-century BC) was a pupil of Plato’s who refused to
believe in revolving orbs but developed a system in which Mercury and Venus
revolve around the sun while the earth, which revolves around its own axis,
remains at the centre: similar to the post-Copernican system being proposed
by Tycho Brahe (1546-1601) in an attempt to reconcile Copernicanism with
orthodox ideas about the centrality of the earth. Ecphantes of Syracuse,
another Pythagorean, accepted that the earth revolves around its own axis
from east to west. Plato in the Timaeus 40, b—c, writes: “And the earth our
foster-mother, winding as she does about the axis of the universe, [our Maker]
devised to be the guardian and maker of night and day.” Modern commenta-
tors have agreed with Bruno about the obscurity of this passage, and doubted
whether Plato really intended to make the earth move. Aristotle, however, in
De coelo, 11(B)13, 293b 30, interprets Plato as meaning that the earth is at the
centre but “revolves about the pole which unites the whole.” The importance
of the fifteenth-century Cardinal Cusanus (1400-1464) as a source of Bruno’s
thought about the infinity of the universe has been recognized since the nine-
teenth century. In bk. II, chap. 12 of De docta ignorantia, Cusanus suggests that
the earth moves in spite of the fact that it appears not to.

Bruno seems to accept that there was no definite “proof” of the Copernican
theory in his day. Although Galileo thought he had proved the Copernican
theory with the movement of the tides, he was mistaken, and a properly
scientific proof would only be obtained in the nineteenth century. See Kuhn
(1957/1985).

14 See note 10.
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15 Bruno’s reasoning here may have been influenced by the Optics of Ibn

¢

Al-Haytham (Alhazen), an Arabic mathematician and astronomer who
originated from Iraq and was active in Cairo in the first half of the eleventh
century. A Latin translation of his work, known as the Perspectiva, was pub-
lished in 1572 by Freidrich Risner in Basle, and was widely used by the natural
philosophers of the period. The ninth Earl of Northumberland, who owned
one of the most important contemporary collections of Bruno’s texts — see
Gatti (1989/2013a), 35—48 — attributed his change from a frivolous courtier
to a dedicated natural philosopher to a reading of this work of optics. In bk.
III, chap. 7, Alhazen considers “The Ways in which Sight Errs in Inference,”
and writes that “by looking at a fixed star and a planet at the same time sight
will not perceive the difference between their distances, but rather perceive
them both in the same plane despite the great difference between their dis-
tances.” See the English translation by A.I. Sabra, The Optics of Ibn ALHaytham
(London: Warburg Institute, 1989), vol. I, 279.

> The Valona Bruno is referring to is in Albania.

Optics of Ibn Al-Hayttham, 10: “The distance from which sight can perceive
visible objects and the distances at which they become invisible vary with the
lights existing in those objects.”

This opinion of Heraclitus is to be found in Diogenes Laertius, Lives of the
Philosophers, IX, 7.

Bruno (or the printer) has confused the title of Epicurus’s letter. It was
addressed to Pythocles and can be found in Diogenes Laertius, Lives of the
Philosophers, X, 91.

“That is what Lucretius the Epicurean says in the fifth book of De natura.”
See Lucretius, De rerum natura, ed. and trans. Cyril Bailey (Oxford: Oxford
University Press, 1910), V, 564-9, 575-8, 585, 587, 590-1, 586, 588-9. The
phrase in brackets (1. 578) is not quoted by Bruno, although it seems neces-
sary to an understanding of the passage.

The term “horizon” was traditionally given to a horizontal plane perpendic-
ular to a vertical line joining the heavenly sphere to the centre of the earth.
It was considered an “artificial” or “astronomical” horizon if the plane were
imagined as passing through the centre of the earth, while the “sensible hori-
zon” was the name given to the plane tangential to the surface of the earth
at a point on which there is an observer. Bruno, however, seems to be using
the term “artificial horizon” here to define a perfectly horizontal plane on
the earth’s surface passing through a point where there is an observer.

3 Theophilus, commenting on fig: 1, is pointing out that the answer to his

question given by Smithus requires correction because the horizon A-A will,
in fact, gradually decrease according to the distances 1-1, 2-2, 3-3, and 4-4
(not present in the diagram). On the other hand, the increasing distance of
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the observer from an apparently diminishing earth will increase the amount
of the earth’s surface visible (if somewhat confusedly) to the observer from
A-A to B-B and then to C-C: the even larger radius D-D added in the text is
not present in the diagram. Bruno adds that with the increasing distance
from its surface, the observer will see the earth always more diffused with
the reflected light of a now central sun. The point Bruno is trying to make
here is that an observer in space will see the earth in much the same way as
we see the moon, with dark and light patches corresponding to mountains
and seas. This contradicted the traditional view of the moon as emitting its
own light, and as perfectly spherical and smooth.

In 1610, Galileo in the Sidereus nuncius will also imagine how the earth might
be seen from space: “If the terrestial globe were seen from afar, illuminated by
the sun’s rays, the solid earthy parts would appear lighter and the seas darker.”
Bruno’s opposite claim of dark earthy parts and light seas was nevertheless
supported by a number of classical and early modern sources.

In his Optics, 12, Ibn Al-Haytham (Alhazen) defines as “moderate distances”
all those distances from which sight perceives a visible object in such a way
that between it and the real nature of the object there exists no appreciable
discrepancy, while “immoderate distances” cause the loss to sight of those
“subtle features of the object” that are visible from moderate distances.

This was precisely the position taken up by Ibn Al-Haytham (Alhazen), who
“taught the medieval West the distinction between sense, knowledge, and in-
ference, all of which come into play in perception.” See the Optics, vol. II, xiv.
Note that the printer has inserted this figure vertically, whereas Bruno was
clearly looking at it horizontally. Smithus’s statement regarding the relative
sizes of the sun and the earth, deduced from the cone of earth’s shadow cast
by the sun, is correct; but editors have been puzzled about his reference to
Mercury. In the Copernican system, the cone of shadow of a moving earth

is thrown beyond the orbits of the inferior planets, Mercury and Venus,

both of which orbit between a stationary sun and a revolving earth.

It should be remembered that the kind of light which characterizes the stars,
including the differences between stars and planets, had not been established
with certainty in this period.

The smaller luminous body situated at the various positions of b in fig. 3 is
reduced to a simple point in the diagram. Assuming a physical concept of
light as travelling in a straight line, the argument here is false. There is no way
in which the light can arrive beyond the diameter of the larger opaque body.
Some commentators, starting with Romano Amerio in his Opere di Giordano
Bruno e Tommaso Campanella (Milan and Naples: Riccardi, 1956), justify this
mistake by claiming that it should be referred to a metaphysical argument
involving Bruno’s concept of infinity. Bruno admitted the existence of two
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kinds of light. There was the light emanating from specific physical bodies
in the universe, which travels in a straight line. But there was also a purer
form of light with no specific source within the infinite universe itself, which
illuminates everything in an instant. Here he seems to be passing from one
type of light to another, without making the distinction clear. The two forms
of light will remain as an aspect of Bruno’s later atomistic theory of matter:
see “Giordano Bruno and the New Atomism” in Gatti (2011), 70-90.

30 Bruno’s most fully developed arguments against the Aristotelian claim that
a continuum can be divided to infinity (see The Physics, Z, 1, 231b,4) are
to be found in the later De triplici minimo, bk. I, caps. VI and VII. See “Il
dilemma matematico di Bruno tra atomismo e infinitismo” in Aquilecchia
(1993a), 319-26.

31 The argument has now passed from fig. 3 to fig. 4. As Bruno’s nineteenth-
century commentator Felice Tocco pointed out in Le opere latine di G. Bruno
esposte e confrontate con le italiane (Florence: Sansoni, 1889), 272, this part of
Bruno’s argument is correct only if the luminous bodies are larger than the
opaque one lying between them.

32 Bruno seems got have got things wrong here by making the opaque body
larger than the luminous ones. However, what he is attempting to prove with
this diagram is that there may be, at fairly close astronomical distances as well
as at very distant ones, unseen bodies moving in the universe: a thesis not
allowed by the Aristotelian-Ptolemaic system, which identified the real with
what the eye could see. Galileo’s telescope would prove Bruno to be right on
this larger issue. In 1610 Kepler, after reading Galileo’s Sidereus nuncius on the
recently discovered moons of Jupiter, chided the Florentine with failing to
recognize the speculative anticipations of his discovery by previous thinkers,
including Giordano Bruno: see Gatti (1989/2013a), 56-7.

33 The reference is to Nicolaus of Cusa, De docta ignorantia, 11,12. Cusanus’s
remarks on the dark as well as the luminous aspects of the sun — together with
Bruno’s observations at this point of his text — are traditionally considered as
important anticipations of Galileo’s later telescopic discovery of sunspots.

34 Aquilecchia (see Bruno (2002a), 507n44) is puzzled by the final part of this
affirmation. But what Bruno means is only that the shadowy parts of the moon
would disappear with distance, giving the impression that it is entirely made
up of a bright, luminous substance.

,
ot

Bruno is leaving Copernicus behind here, in order to propose his own idea
of an infinite universe inhabited by an infinite number of solar systems. The
idea of an infinite space destroyed the Aristotelian concept of natural places
in the universe, with the earth as its natural centre. It rendered any place
within the infinite whole relative to any other place, arbitrarily taken as a
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point of reference. This concept was not accepted by Copernicus himself,
even if it had already been suggested by Cusanus, just cited by Smithus as a
major inspiration behind the Nolan’s reasoning about the infinite. Bruno’s
proposal of an infinite universe would give rise to an intense cosmological
discussion up to and including Newton himself. See on this subject Gatti
(2013Db).

> Uniform circular movement of the heavenly bodies was already a guiding

principle in Plato, before Aristotle. It was a fundamental axiom of Ptolemy’s
astronomy, and was still accepted by Copernicus.

The absolute infinity of Bruno’s universe, which derives all the characteristics
of its being from a principle of total infinity — that is, both an “extensive” infin-
ity of space and an “intensive” infinity of the infinite bodies contained in it— is
often expressed with the term “infinite infinite.” The term was picked up later
by Thomas Harriot in a much commented page of his manuscript De infinitiis:
see Gatti (1989/2013a), 61. The argument which Bruno is using here, which
says that an infinite cause can only create an infinite effect, is known as the ar-
gument of plenitude: this aspect of Bruno’s thought is powerfully underlined
in Lovejoy (1936).

Nundinius raises here one of the most controversial issues of the post-
Copernican period. Aristotle had divided the universe into two quite distinct
regions, the sub-lunar region (that is, the part of the sky, including earth, which
lay under the orb of the moon in the traditional cosmology), where matter

is composed of the four elements and subject to generation and corruption,
and the celestial regions above the lunar orb, which he thought of as com-
posed of a quite different substance, considered as eternal and incorruptible.
This substance which composed the higher heavens had come to be called a
quintessence, and was held in Christian theology to constitute a sublime region
inhabited by angelic spirits that constituted a necessary middle region between
elemental matter and the pure transcendency of God. The tenacity with which
the culture of this period clung on to this cosmological picture was such that
Galileo, in 1632, dedicated the whole first dialogue of his book on The Two
Magor World Systems to the problem raised here by Bruno. Galileo complained
that the theologians refused to change their minds even after his telescopic ob-
servations of such phenomena as sunspots or the Milky Way had demonstrated
that the regions beyond the moon were also subject to change.

9 Frulla’s uses the word proposizio here, a word that does not exist in Italian.

What Frulla means is a propositio, which is a technical Latin term in logic for
the first premise of a syllogism. The logic Frulla is referring to is Aristotle’s,
who in the Topics, bk. V, considers how to develop correct arguments concern-
ing the properties of things.
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Bruno is defining here some of the most important characteristics of his
infinite universe, composed of an infinity of solar systems, in which each star
becomes a central sun. Although he thought of the suns as the most power-
ful and life-giving bodies of each system, as well as those which emitted their
intrinsic light, Bruno is stressing that the suns are nevertheless made up of the
same primary substance which makes up the infinite whole. In chaps. 13-15
of bk. VI of the De immenso, Bruno will clarify this point, claiming that both the
sun and the earth contain heat and moisture, although the sun is mainly fire
while the earth and the other opaque bodies are mainly formed of the moist
element. By “extrinsic light,” Bruno means a form of light that has no specific
source within the infinite universe, and, instead of travelling in a straight line,
illuminates things in an instantaneous flash. See note 29 above.

Aristotle actually appears ambiguous on this point, and at times is even

more negative than Bruno about the identity between light and heat. See
Metereology, bk. 1, 3, 341a, 35-6: “the sun, which most of all the stars is consid-
ered to be hot, is really white and not fiery.” Bruno, however, considered the
sun to be hot as well as luminous.

The title of Lucian’s True Histories (written in the second century AD) is ironic.
The book is an account of an imaginary voyage beyond the Pillars of Hercules
to the countries of the moon and the stars. Lucian himself at the beginning
claims mockingly that it is all lies and intended as parody of the fables of

the poets. For a history of the popularity of this text up to the seventeenth
century, see Margaret H. Nicholson, Voyages to the Moon (New York: Macmillan,
1948), and David Marsh, Lucian and the Latins: Humor and Humanism in the
Early Renaissance (Ann Arbor: University of Michigan Press, 1998).

3 Copernicus never openly repudiated the doctrine of Aristotle (see the

Metaphysics, bk. XII, chap. 8), according to which the celestial bodies moved
as if transfixed to their solid orbs, and so under the influence of an eternal,
external mover. The process of reasoning which led from early readings of
Copernicus to the final repudiation of the idea of solid celestial orbs has been
at the centre of much critical attention. See, in particular, E. Grant, Planets,
Stars, and Orbs: The Medieval Cosmos, 1200-1687 (Cambridge: Cambridge
University Press, 1994), and Lerner (2008).

William Gilbert, who was starting his experiments on magnetism in London
during the years of Bruno’s visit, also thought that the attraction between
bodies lay in something intrinsic to the bodies themselves, and not in forces
acting on them. In his De magnete (1600), bk. IV, chap. 3, he writes: “it is in
bodies themselves that acting force resides, not in spaces or intervals.” Gilbert
was clearly influenced by Bruno’s post-Copernican heliocentricity and the
refutation of the solid orbs, although he was more cautious about the infinity
of the universe, which he thought was unknown and unknowable. In the De
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magnete, as well as in the posthumously published De mundo (1653), where
Bruno is explicitly mentioned, Gilbert used magnetism as an explanation of
the movements of the planets around the sun, whereas Bruno is only refer-
ring to magnetism here as an analogy, and never fully endorsed it as a direct
cause of the movements of the planets. For the possibility that the opponents
of Bruno’s philosophy in this text (Nundinius, Torquatus, and Prudentius)
were members of the Gilbert circle — some of whom, unlike Gilbert himself,
remained violently anti-Copernican — see chapter 5 in Gatti (1999).

The question raised by Nundinius needs to be read in the context of the
Renaissance debate on the soul deriving from Aristotle’s De anima and passing
through thirteenth- and fourteenth-century commentaries by philosophers
such as Albertus Magnus, Thomas Aquinas, and Duns Scotus. According to
the Aristotelian tradition, soul was composed of three different kinds: the
vegetative soul (whose functions were common to all living things, such as
nutrition, growth, etc.); the sensitive soul (which added functions such as
powers of movement, emotion, etc.); and finally the intellective soul (which
added the rational powers of intellect, memory, etc.). Plants had a vegetative
soul only; animals a vegetative and a sensitive soul; but only human beings
also had an intellective soul. Bruno, who thought in the very different terms
of a world soul derived from the Neoplatonic tradition, reduced the kinds

of soul to one, which was together sensitive, vegetative, and intellective and
which permeated the entire universe. Such an idea of the soul was considered
heretical by Christian theologians, both Catholic and Protestant, which is
why Nundinius becomes so serious at this point. For the terms of the intense
Renaissance debate on the soul see Katherine Park, “The Organic Soul,” and
Eckhard Kessler, “The Intellective Soul,” in The Cambridge History of Renaissance
Philosophy (Cambridge: Cambridge University Press, 1988), 464-534.

Bruno means by this all the other planets, which, like earth, he considers
imbued with soul or anima. This justifies referring to them as “animals.”

This is one of the earliest hints of Bruno’s atomistic doctrine. See “Bruno
and the New Atomism” in Gatti (2011), 70-90. An essential part of Bruno’s
animistic atomism was the idea that nothing ever really dies, but only changes
its accidental atomistic composition for another.

“Any ass knows how to dispute with why and wherefore.”

9 Bruno is using an argument already developed by Copernicus, and support-

ing it with a sly reference to Aristotle’s Metereology, 340b25-341a2, which he is
paraphrasing rather than quoting exactly.

See Plato’s Phaedo, 109, B-E.

Amphitrite is a mythical name for the ocean.

Bruno is saying here that depressions in the earth’s surface are often im-
mensely deep. Even so, hills, or even mountains — given the earth’s curvature



266

[&3¢
Qt

Notes to pages 131-3

—do not impede vision of the horizon with, beyond it, the clouds and the pur-
er air above them. If we transfer the two-dimensional figure on to a spherical
plane, as Bruno’s argument requires us to do, it is clear that M-C would not
differ from M-D, or even M-K. Ultimately — Bruno’s argument goes — we live
inside the cavities of a huge globe from whose oceans rise continents of vast
dimensions. Even Britain can be considered as a mountainous region, climb-
ing which one finds the sky becoming ever purer until the ashes of a sacrificial
fire would remain undisturbed for a long time. The sense of this passage is to
underline yet again that all the aspects of a very uneven and unsmooth, albeit
circular, earth, including its purer air and atmosphere, move together in orbit
around the sun, thus denying the anti-Copernican suggestions that a moving
earth would leave its clouds behind.

The legend was well enough known in the Renaissance for Bruno not to have
to repeat it. It claimed that signs traced in the sacrificial ashes on very high
mountains had been found intact and unmoved a year afterwards. The spe-
cific reference indicated by Bruno is in Alexander of Aphrodisias, In Aristotelis
metereologica; but the idea can be found in many other authors from Plutarch
to Filipono.

“It is clear, then, that the earth must be at the centre and immovable ...
because heavy bodies forcibly thrown quite straight upward return to the
point from which they started, even if they are thrown to an unlimited dis-
tance. From these considerations then it is clear that the earth does not move
and does not lie elsewhere than at the centre”: see Aristotle, On the Heavens,
bk. II, 296b, 21-5.

Bruno’s illustration to this important pro-Copernican argument (fig. 6) has
caused much discussion because none of the letters referred to by Bruno
are present in the picture, which seems to illustrate a windy sea-scene rather
than the calm river-scene referred to in the text. This has given rise to
elaborate Hermetic interpretations of the illustration, which do not seem
to correspond to Bruno’s own words on this subject. See my remarks in the
relevant section of my Introduction to this volume.

56 Bruno is surely being deliberately oblique as well as gently self-ironic here.

The argument he is outlining as his final epistemological defence of the
Copernican cosmology refutes the Aristotelian claim that an object thrown to
a height on a moving earth would not fall vertically to the ground but would
fall behind, because of the forward movement of the earth. To clarify this
argument, Bruno makes an analogy of the moving earth with a moving ship.
It should be noted, however, that the ship analogy had already been suggested
as a pro-Copernican argument in 1576 by Thomas Digges, and would later be
further developed by Galileo. On this subject, see Massa (1973). In Bruno’s
text, Smithus’s strange remarks here seem to be suggesting that they might
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have been familiar with Digges’s use of the ship analogy, and have stolen it
from him.
“So be it.”

Dialogo Quarto / Dialogue IV

The subject discussed by Smithus and Theophilus in the opening pages of
this dialogue is still the Copernican theory, now considered in its religious
rather than its philosophical or epistemological implications. The brilliantly
synthetic opening speeches raise a problem that will become ever more
acute up to and beyond the trial and condemnation of Galileo in the follow-
ing century: that is, how to deal with the problem that the Bible often seems
to favour the traditional earth-centred cosmology proposed by Aristotle and
Ptolemy. The Catholic Church would respond by placing Copernicus’s

De revolutionibus on the Index of Prohibited Books in 1616.

Bruno is making a distinction here between the spiritual and moral character
of the biblical books, which speak with the common language of their times,
and an inquiry into the natural world that attempts to define the physical
structure of the universe. This distinction remained one of his major contribu-
tions to the discussion involving the new science. It was repeated by him at his
trial when he was accused of supporting the Copernican cosmology against
biblical authority. In the fifth of his Responsiones ad censuras, of which some
fragments remain, he denied the accusation of contradicting either the writ-
ers of the biblical books or the early Church Fathers, claiming that “they were
saintly, good and exemplary people,” but they were not practical philosophers
and showed little interest in natural things: see Firpo (1993), 83. This distinc-
tion would be taken up by Galileo in the following century, especially in his
Lettera a Madama Cristina Lorena: see, on this subject, Finocchiaro (1989).

The Muslim theologian Al-Ghazali (1058-1111) is referred to again in a simi-
lar context in On the Heroic Frenzies, part II, dial. 2. Al-Ghazali and Averroes, ac-
cording to Bruno, taught that the common forms of wisdom are like poisons
which most people learn to feed on through the gradual indoctrination they
are subjected to from childhood.

See Ecclesiastes 1:5-6.

See Genesis 1:16: “And God made two great lights; the greater light to rule
the day, and the lesser light to rule the night: he made the stars also.”

Bruno is referring in this passage to the failure of Moses in his account of the
creation of the world to mention the creation of the angels, a point that had
been much discussed in ecclesiastical writings. Bruno solves this problem by
identifying the angels with the heavenly bodies themselves. This identification
of the angels with the stars would later be brought up against him at his trial.



