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S
a

g
r. I am

 easily convinced that the air can take the clouds along

Second

D
ay

w
ith it, they being of m

aterial w
hich is very tractable by reason 

of its lightness and its lack of any contrary tendency; indeed, 
they are of a m

aterial w
hich shares in the qualities and properties 

of the earth. B
ut birds, being anim

ate, can also m
ove contrary 

to the diurnal m
otion; and that the air can restore this to them

 
once they have interrupted it seem

s problem
atical to m

e, es-
pecially since they are solid and heavy bodies. A

s w
as said before, 

w
e see rocks and other heavy bodies rem

ain defiant to the im
-

petus of the w
ind, and w

hen they do give in to it they are never 
m

oved w
ith any such speed as that of the w

ind w
hich pushes 

them
.

Sa
l

v. Let us not grant to the m
oving air so little force, Sagredo; 

it is able to drive heavily laden ships and to uproot trees and to 
overthrow

 tow
ers w

hen it m
oves sw

iftly. Y
et in such violent 

actions as these, its m
otion cannot be said by a long w

ay to be 
as fast as the diurnal rotation.
S

im
p. Y

o
u see, then; m

oving air w
ill be able to keep up the m

o-
tion of projectiles also, in accordance w

ith A
ristotle’s teaching. 

It did seem
 strange to m

e that he should have erred in this par-
ticular.
S

a
l

v. It certainly w
ould be able to do so if it could keep up its 

ow
n m

otion. B
ut just as ships stop and trees cease to bend w

hen 
the w

ind slackens, so the m
otion of the air does not keep on 

after the stone has left the hand and the arm
 is stopped. H

ence 
it rem

ains true that som
ething besides the air m

akes the pro-
jectile m

ove.
S

im
p. W

hat do you m
ean, the ship stops w

hen the w
ind slackens? 

It is often seen that the w
ind has stopped, and the sails have even 

been furled, and yet the vessel continues to travel for m
iles 

on end.
S

a
l

v. This argues against you, Sim
plicio, if the air, w

hich by 
carrying the sails propels the ship, is stopped, and w

ithout help 
of any kind from

 the m
edium

 the ship continues its course. 
S

im
p. It m

ight be said that the w
ater w

as the m
edium

 w
hich 

propelled the ship and m
aintained its m

otion.
S

a
l

v. W
ell, that certainly m

ight be said, but it w
ould be the exact 

opposite of the truth. For the truth is that the w
ater has such a 

strong resistance to being separated by the ship’s hull that it 
w

orks against this w
ith m

uch foam
ing and does not let the ship

receive a large part of that velocity w
hich the w

ind w
ould confer 

upon it if the hindrance of the w
ater w

ere not there. Y
ou m

ust 
never have considered, Sim

plicio, the fury w
ith w

hich the w
ater 

strikes against a boat w
hen, rapidly driven by oars or by the 

w
ind, the boat runs through still w

ater; if you had paid attention 
to this effect you w

ould not have thought up such a silly idea now
. 

I see that you have hitherto been one of that herd w
ho, in order 

to learn how
 m

atters such as this take place, and in order to 
acquire a know

ledge of natural effects, do not betake them
selves 

to ships or crossbow
s or cannons, but retire into their studies and 

glance through an index and a table of contents to see w
hether 

A
ristotle has said anything about them

; and, being assured of 
the true sense of his text, consider that nothing else can be 
know

n.
Sa

g
r. H

appy are they, and m
uch to be envied for this. For if a 

know
ledge of everything is naturally desired, and if being in-

form
ed is the sam

e thing as taking credit for being inform
ed, 

then they enjoy a very great know
ledge. They can persuade 

them
selves that they know

 and understand everything, in com
-

plete defiance of those w
ho recognize their ow

n ignorance of 
w

hat they do not know
. These latter, perceiving that they know

 
only the tiniest portion of w

hat is know
able, exhaust them

-
selves in w

aking and studying, and m
ortify them

selves w
ith 

experim
ents and observations.

B
ut please let us return to our birds, w

ith regard to w
hich you 

have said that the air, m
oving very speedily, can restore that 

part of the diurnal m
ovem

ent w
hich they m

ay have lost in the 
sportings of their flight. To this I reply that the m

oving air 
does not seem

 able to confer upon a solid and heavy body so 
m

uch as its ow
n velocity, and since that of the air is that of the 

earth, it does not appear that the air w
ould be sufficient to supply 

the deficit of that lost by the birds in flight.
S

a
l

v. Y
our argum

ent puts up an appearance of m
uch proba-

bility, and your doubt is not one that is raised by ordinary in-
telligences; yet outside of its appearance, I do not believe that 
essentially it has a bit m

ore force than those already considered 
and disposed of.
S

a
g

r. T
here is not the slightest doubt that unless it is rigorously 

conclusive, it is absolutely ineffective; for it is only w
hen a con-

clusion is inescapable that no w
orthw

hile argum
ent can be pro-

duced against it.
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A
 great joy, 

m
uch to be en-

vied, is that of 
people w

ho 
think they know

 
everything.
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A
rgum

ent taken 
from

 the flight of 
birds against the 

earth’s m
otion 

is resolved.

E
xperim

ent 
w

hich alone 
show

s the nullity 
of all those ad-

duced against the 
m

otion of the 
earth.

S
a

l
v

. Y
our having m

ore trouble w
ith this objection than w

ith 
the others seem

s to m
e to depend upon birds being anim

ate, and 
thereby being able to use force at w

ill against the original in-
herent m

otion of terrestrial objects. In just the sam
e w

ay, w
e 

see them
 fly upw

ard w
hen they are alive; a m

otion im
possible to 

them
 as heavy bodies, so that w

hen dead they can only fall dow
n-

w
ard. From

 this you assum
e that the causes w

hich hold for all 
other sorts of projectiles previously discussed cannot hold for 
birds. W

ell, this is true enough, Sagredo; and because it is true 
w

e do not see other projectiles do w
hat birds do; for if you drop 

a dead bird and a live one from
 the top of a tow

er, the dead one 
w

ill do the sam
e as a stone; that is, it w

ill follow
 first the general 

diurnal m
otion, and then the m

otion dow
nw

ard, being heavy. 
B

ut as to the live bird, the diurnal m
otion alw

ays rem
aining in 

it, w
hat is to prevent it from

 sending itself by the beating of its 
w

ings to w
hatever point of the com

pass it pleases? A
nd such a 

new
 m

otion being its ow
n, and not being shared by us, it m

ust 
m

ake itself noticeable. If the bird m
oves off tow

ard the w
est in 

its flight, w
hat is there to prevent it from

 returning once m
ore 

to the tow
er by m

eans of a sim
ilar beating of its w

ings? For after 
all, its leaving tow

ard the w
est in flight w

as nothing but the sub-
traction of a single degree from

, say, ten degrees of diurnal m
o-

tion, so that nine degrees rem
ain to it w

hile it is flying. A
nd if it 

alighted on the earth, the com
m

on ten w
ould return to it; to this 

it could add one by flying tow
ard the east, and w

ith the eleven it 
could return to the tow

er. In sum
, w

hen w
e consider w

ell and 
reflect m

ore closely upon the effects of flight in birds, these do 
not differ in any w

ay from
 those of projectiles directed tow

ard 
any part of the earth, except that the latter are m

oved by an ex-
ternal source and the form

er by an internal principle.
For a final indication of the nullity of the experim

ents brought 
forth, this seem

s to m
e the place to show

 you a w
ay to test them

 
all very easily. Shut yourself up w

ith som
e friend in the m

ain 
cabin below

 decks on som
e large ship, and have w

ith you there 
som

e flies, butterflies, and other sm
all flying anim

als. H
ave a 

large bow
l of w

ater w
ith som

e fish in it; hang up a bottle that 
em

pties drop by drop into a w
ide vessel beneath it. W

ith the 
ship standing still, observe carefully how

 the little anim
als fly 

w
ith equal speed to all sides of the cabin. The fish sw

im
 indif-

ferently in all directions; the drops fall into the vessel beneath;

and, in throw
ing som

ething to your friend, you need throw
 it 

no m
ore strongly in one direction than another, the distances 

being equal; jum
ping w

ith your feet together, you pass equal 
spaces in every direction. W

hen you have observed all these 
things carefully (though there is no doubt that w

hen the ship is 
standing still everything m

ust happen in this w
ay), have the ship 

proceed w
ith any speed you like, so long as the m

otion is uniform
 

and not fluctuating this w
ay and that. Y

ou w
ill discover not the 

least change in all the effects nam
ed, nor could you tell from

 any 
of them

 w
hether the ship w

as m
oving or standing still. In jum

p-
ing, you w

ill pass on the floor the sam
e spaces as before, nor w

ill 
you m

ake larger jum
ps tow

ard the stern than tow
ard the prow

 
even though the ship is m

oving quite rapidly, despite the fact 
that during the tim

e that you are in the air tibe floor under you 
w

ill be going in a direction opposite to your jum
p. In throw

ing 
som

ething to your com
panion, you w

ill need no m
ore force to 

get it to him
 w

hether he is in the direction of the bow
 or the stern, 

w
ith yourself situated opposite. The droplets w

ill fall as before 
into the vessel beneath w

ithout dropping tow
ard the stern, al-

though w
hile the drops are in the air the ship runs m

any spans. 
The fish in their w

ater w
ill sw

im
 tow

ard the front of their bow
l 

w
ith no m

ore effort than tow
ard the back, and w

ill go w
ith equal 

ease to bait placed an5rw
here around the edges of the bow

l. Fi-
nally the butterflies and flies w

ill continue their flights indiffer-
ently tow

ard every side, nor w
ill it ever happen that they are 

concentrated tow
ard the stern, as if tired out from

 keeping up 
w

ith the course of the ship, from
 w

hich they w
ill have been sepa-

rated during long intervals by keeping them
selves in the air. A

nd 
if sm

oke is m
ade by burning som

e incense, it w
ill be seen going 

up in the form
 of a little cloud, rem

aining still and m
oving no 

m
ore tow

ard one side than the other. T
he cause of all these corre-

spondences of effects is the fact that the ship’s m
otion is com

m
on 

to all the things contained in it, and to the air also. T
hat is w

hy 
I said you should be below

 decks; for if this took place above 
in the open air, w

hich w
ould not follow

 the course of the ship, 
m

ore or less noticeable differences w
ould be seen in som

e of the 
effects noted. N

o doubt the sm
oke w

ould fall as m
uch behind as 

the air itself. The flies likew
ise, and the butterflies, held back by 

the air, w
ould be unable to follow

 the ship’s m
otion if they w

ere 
separated from

 it by a perceptible distance. B
ut keeping them

-
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som
e w

ho think 
the earth to have 

begun to m
ove 

w
hen Pythagoras 

com
m

enced say-
ing that it 

m
oved.

selves near it, they w
ould follow

 it w
ithout effort or hindrance; 

for the ship, being an unbroken structure, carries w
ith it a part 

of the nearby air. For a sim
ilar reason w

e som
etim

es, w
hen 

riding horseback, see persistent flies and horseflies follow
ing our 

horses, flying now
 to one part of their bodies and now

 to another. 
B

ut the difference w
ould be sm

all as regards the falling drops, 
and as to the jum

ping and the throw
ing it w

ould be quite im
-

perceptible.
S

a
g

r
. A

lthough it did not occur to m
e to put these observations 

to the test w
hen I w

as voyaging, I am
 sure that they w

ould take 
place in the w

ay you describe. In confirm
ation of this I rem

em
ber 

having often found m
yself in m

y cabin w
ondering w

hether the 
ship w

as m
oving or standing still; and som

etim
es at a w

him
 I 

have supposed it going one w
ay w

hen its m
otion w

as the opposite. 
Still, I am

 satisfied so far, and convinced of the w
orthlessness of 

all experim
ents brought forth to prove the negative rather than 

the affirm
ative side as to the rotation of the earth.

N
ow

 there rem
ains the objection based upon the experience of 

seeing that the speed of w
hirling has a property of extruding and 

discarding m
aterial adhering to the revolving fram

e. For that 
reason it has appeared to m

any, including Ptolem
y,t that if the 

earth turned upon itself w
ith great speed, rocks and anim

als 
w

ould necessarily be throw
n tow

ard the stars, and buildings 
could not be attached to their foundations w

ith cem
ent so strong 

that they too w
ould not suffer sim

ilar ruin.
S

a
l

v
. B

efore com
ing to the solution of this objection, I cannot 

help m
entioning som

ething I have noticed m
any tim

es, and not 
w

ithout am
usem

ent. It occurs in nearly everyone w
ho hears for 

the first tim
e of the earth’s m

otion. Such people so firm
ly believe 

the earth to be m
otionless that not only do they have no doubt 

of its being at rest, but they really believe that everyone else 
has alw

ays agreed w
ith them

 in thinking it to have been created 
im

m
ovable and kept so in all past ages. R

ooted in this idea, they 
are stupefied to hear that som

eone grants it to have m
otion, as 

if such a person, after having held it to be m
otionless, foolishly 

im
agined it to have been set in m

otion w
hen Pythagoras (or 

w
hoever it w

as) first said that it m
oved, and not before. N

ow
 that 

a silly idea like this, of supposing that those w
ho adm

it the earth’s 
m

otion believe it first to have been stable, from
 its creation up 

to the tim
e of Pythagoras, and then m

ade m
ovable only after

Pythagoras deem
ed it to be so, should find a place in the giddy 

m
inds of com

m
on people is no m

arvel to m
e; but that the A

ris- 
totles and the Ptolem

ies should also have fallen into this puerility 
truly seem

s to m
e strange and inexcusable sim

ple-m
indedness. 

S
a

g
r

. Then you believe, Salviati, that Ptolem
y thought he needed 

to support the stability of the earth only by argum
ents directed 

against people w
ho concede it to have been im

m
ovable up to 

the tim
e of Pythagoras, and w

ho affirm
 it to have been m

ade 
m

ovable only w
hen Pythagoras attributed m

otion to it?
S

a
l

v
. I cannot help believing so, w

hen w
e consider w

ell the atti-
tude he takes in refuting their proposition. H

is refutation is to 
be found in the dem

olition of buildings and the flinging of stones, 
anim

als, and m
en them

selves tow
ard the sky. N

ow
 such ruin and 

havoc could not be visited upon edifices and anim
als unless these 

existed on the earth in the first place, and m
en could not be lo-

cated or edifices built upon the earth unless it w
as standing still. 

So it is obvious that Ptolem
y is arguing against those w

ho, having 
granted quiescence to the earth for som

e tim
e —

 that is, w
hile 

anim
als and stones and m

asons could rem
ain on it and build 

palaces and cities —
 suddenly m

ake it m
ovable afterw

ard, to 
the ruin and destruction of the buildings, anim

als, etc. For if he 
had undertaken to dispute w

ith those w
ho attributed a w

hirling 
to the earth ever since its original creation, he w

ould have refuted 
them

 by saying that if the earth had alw
ays m

oved, there never 
could have been beasts or m

en or stones upon it; m
uch less build-

ings erected, cities founded, etc.
S

im
p

. I am
 not convinced of any A

ristotelian or Ptolem
aic im

-
propriety here.
S

a
l

v
. Ptolem

y argues either against those w
ho considered the 

earth alw
ays m

ovable or against those w
ho thought it to be stable 

for a tim
e and then to be set in m

otion. If against the form
er, he 

ought to have said: “The earth has not alw
ays m

oved, for there 
w

ould never have been m
en nor anim

als nor edifices on earth, 
the terrestrial w

hirling having not perm
itted them

 to stay.” B
ut 

since his reasoning is, “The earth does not m
ove, because beasts 

and m
en and buildings placed on the earth w

ould be precipitated 
from

 it,” he assum
es the earth to have been once in that state 

w
hich w

ould have allow
ed beasts and m

en to stay and build them
. 

From
 this the conclusion is draw

n that the earth has been fixed 
at som

e tim
e; that is, adapted to the stay of anim

als and the 
building of edifices. N

ow
 do you understand w

hat I m
ean?
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A
ristotle and 

Ptolem
y appear 

to have refuted 
the earth’s m

o-
bility against 
those w

ho 
w

ould believe 
that, having 
stood still a long 
tim

e, it began to 
m

ove in Pythag-
oras’s tim

e.


