


























 
III,28. That the Earth, properly speaking, is not 
moved, nor are any of the Planets; although they 
are carried along by the heaven. 
 
And it is important to remember here what was said earlier 
concerning the nature of movement, i.e. that (if we are 
speaking properly and in accordance with the truth of  the 
matter) it is only the transference of a body from the vicinity 
of those bodies which are immediately contiguous to it, and 
considered to be at rest, into the vicinity of others.  However, 
in common usage, all action by which any body travels from 
one place to another is often called movement; and in this 
sense of the term it can be said that the same thing is simul-
taneously moved and not moved, according to the way we 
diversely determine its location.  From this it follows that no 
movement, in the strict sense, is found in the Earth or even in 
the other planets; because they are not transported from the 
vicinity of the parts of the heaven immediately contiguous to 
them, inasmuch as we consider those parts of the heaven to be 
at rest.  For, to be thus transported, they would have to be 
simultaneously separated from all {the contiguous parts of the 
heaven}, which does not happen.  However, because the 
matter of the heaven is fluid, sometimes some of its particles, 
and sometimes others, move away from the Planet to which 
they are contiguous, and this by a movement which must be 
attributed solely to them and not to the Planet: in the same 
way as the partial transferences of water and air which occur 
on the earth’s surface are usually attributed, not to the earth, 
but to those portions of water and air which are transported. 























 
III,34.  That the movements of the heavens are 
not perfectly circular. 
 
Finally, we must not think that all centers of the Planets are 
always situated exactly on the same plane, or that the circles 
they describe are absolutely perfect; let us instead judge 
that, as we see occurring in all other natural things, they are 
only approximately so, and also that they are continuously 
changed by the passing of the ages.   [emphasis added] 
 
 
III,36.  Concerning their longitudinal movement 
 
… But a few centuries from now, all these things will be 
observed to have changed {from the way in which they now 
are}, and {those who will be living at that time will be able 
to observe that} the individual Planets, and also the Earth, 
will intersect the plane on which the Ecliptic now is at 
different places…  
 
 
III,157.  The final and most general cause of all 
the inequalities observed in the movements of 
bodies in the universe. 
 
Finally, we shall not wonder that all the Planets slightly 
deviate in every way, both longitudinally and latitudinally, 
from those perfect circular motions which they are always 
attempting.  For, inasmuch as all the bodies in the universe 
are contiguous and act on one another, {there being no 
possibility of a void}, the movement of each is affected by 
the movements of all the others and therefore varies in 
innumerable ways.  
 

 
 







 
 

   49.  Concerning the ebb and flow of the ocean 
 

I have already explained, in the Meteorology, the causes of the winds, by which the 
ocean is agitated in various irregular ways.  But there remains another regular 
movement of the ocean, by which, twice a day in each place, it is raised up and 
driven down, and meanwhile always flows from the East toward the West.  In order 
to explain the cause of this movement, let us visualize that small vortex of the heaven 
which has the earth at its center, and which is carried along in a larger vortex 
around the sun with the earth and the moon.  Let ABCD be that small vortex; 
EFGH, the earth; 1234, the surface of the ocean, which, for the sake of greater 
clarity, we are supposing completely covers the earth; and 5678, the surface of the 
air encompassing the earth.  Now, if there were no moon in this vortex, point T, 
which is the center of the earth, would be at point M, which is the center of the 
vortex; but when the moon is situated near B, this center T must be between M and 
D.  Since the heavenly matter of this vortex is moved somewhat more rapidly than 
the moon or the earth, which it carries along with it, if point T were not somewhat 
more distant from B than D, the presence of the moon would impede this heavenly 
matter from being able to flow as freely between B and T as between T and D.  And 
since the location of the earth in this vortex is determined only by the equality of 
forces of the heavenly matter flowing around it, it is evident that the earth must 
therefore approach D to some extent.  And in the same way, when the moon is at C, 
the center of the earth will have to be between M and A; and thus the earth will 
always recede slightly from the moon.  Further, in this way, not only is the space 
through which the heavenly matter flows between B and T made narrower by the 
moon at B, but so is the space through which the heavenly matter flows between T 
and D.  It follows that this heavenly matter flows more rapidly in those spaces and 
therefore presses down more upon the surface of the air at 6 and 8, and upon the 
surface of the water at 2 and 4, than it would if the moon were not on diameter BD 
of the vortex.  And since the bodies of air and water are fluid and easily obey this 
pressure, those bodies must be less deep above parts F and H of the earth than if the 
moon were not on diameter BD; and, on the contrary, they must be deeper at G and 
E, so that the surfaces of the water 1,3 and of the air 5,7 swell there. 
 
   50.  Why water ascends in 61/5 hours, and descends in 61/5 hours. 
 
   51.  Why the ocean’s tides are greater when the moon is full or new.  

















Descartes’ Contributions to Mechanics 
 

x Global conservation principles as a constraint 
 
x Curvilinear motion requires external action 

 
x Measuring the magnitude of that action 

 
x Force as a determiner of (quantity of) motion 

 
x Impact and recoil as a fundamental process 

 
x Relevance of fluid motion, esp. vortex motion 

 
x The demand for universal first principles 

 







1651: Marking a Century of Breakthroughs 
 

1. The full recognition that apparent celestial motions are consis-
tent with incompatible alternatives about what is moving in 
orbit about what. 

Copernicus, Tycho, Kepler 
 

2. The importance given to discrepancies in calculated versus 
observed (geocentric) longitudes and latitudes in astronomy. 

Tycho, Kepler, Horrocks 
 

3. The shift from compounding curvilinear motions out of 
circular motions to compounding them out of rectilinear 
motions. 

Descartes, Galileo, Gassendi 
 

4. The increased emphasis on designing and developing ex-
periments that address comparatively specific questions. 

Mersenne, Galileo, Riccioli 
 

5. A marked relaxation of the strictures of classical mathematics, 
opening the way to a wide range of new mathematical methods 
for solving problems 

Viète, Descsartes. Fermat 
 

6. The stress on “efficient causation” over its Aristotelian 
alternatives in answers to why- and how-questions about 
changes that occur in nature. 

Bacon, Mersenne, Descartes  



  
 
 
 
 
 
 
 
 
 
 

Increasing respect for the idea that the 

empirical world ought, somehow or 

other, to be the ultimate arbiter of all 

questions about it. 


