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DANIEL GARBER 

10 Descartes' physics 

Physics and its foundations were central to Descartes' thought. Al
though today he is probably best known for his metaphysics of mind 
and body, or for his epistemological program, in the seventeenth 
century Descartes was at very least equally well known for his 
mechanistic physics and the mechanist world of geometrical bodies 
in motion which he played a large role in making acceptable to his 
contemporaries. In this essay I shall outline Descartes' mechanical 
philosophy in its historical context. After some brier remarks on the 
immediate background to Descartes' program for phySICS, and a brief 
outline of the historical development of hiS phySICS, we shall discuss 
the foundations or Descartes' physics, ll1cluGll1g his concepts of 
body and motion and his views on the laws of motion. 

I. BACKGROUND 

Before we can appreciate the details of Descartes' phySICS, we must 
appreClate somethll1g of the historical context in which it emerged 
and grew. 

Most important to the background was, of course, the Anstotelian 
natural philosophy that had dominated medieval thought. [ Aristote
lian natural philosophy had come under significant attack in what 
came to be known as the Renaissance.' But It is important to realize 
that well into the seventeenth century, throughout Descartes' life, 
the Aristotelian natural philosophy was very much alive, and rela
tively well; it was what Descartes himself studied at La Fleche, and 
what was still studied there (and Jll most other schools in Europe 
and Bntain) in 16)0 when Descartes met his death in Sweden.' 

The Aristotelian natural philosophy was a matter of enormous 
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complexity. But brief1y, what concerned Descartes most directly in 
his own physics is the doctrine of substantial forms" For the 
schoolmen, bodies were made up of prime matter and substantu] 
form. Matter is what every body shares, while form is what differen
tiates bodies from one another. And so, it is form that explains 
stones fall, and fire rises, why horses neigh and humans reason. 
There are, of course, numerous different ways of understanding 
what these forms were to the schoolmen.' Descartes was fond of 
thinking of them as little minds attached to bodies, causing the 
behavior characteristic of different sorts of substances. In the Sixth 
Replies, for example, he has the iolloviing remarks to make about 
the scholastic conception of heaviness which he was taught in his 
youth: 

But \vhat nlakes it especially clear that ll1Y idea of gravlr}' \.va" taken 

from the idea r had of the mind is the fact that I thought that gravIty carried 
bodies towards the centre of the earth as if it had SOme knowledge iU)):,J i 

llLiU 
of the centre \vithin itself. For this surely could not happen \'\'ithc)llt kno\vl
edge, and there can be no knowledge except in a lTlll1d. 

(AT VII 442 CS1\1 II 298) 

This natural philosophy will be one of Descartes' most important 
targets in his own wntings on natural philosophy. 

Descartes was by no means alone in opposing the philosophy of the 
schools. As I noted earlier, there had been numerous attacks on the 
AristotelIan natural philosophy by the time Descartes learned blS 
phYSICS at school, vanous varieties of Platonism, Hermeticism. the 
Chemical PhIlosophy of Paracelsus, among other movements.' But 
most Important to understanding Descartes was the revlval of an
cient atomism. In opposition to the Aristotelian view of the world, 
the ancient atomists, Democritus, Epicurus, Lucretius, attempted to 

explain the characteristiC behavior of bodies, not in terms of substan
tial forms, but in terms of the size, shape, and motion of the smaller 
bodies, atoms, that make up the grosser bodies of everyday experi
ence, atoms which were taken to move iJ1 empty space, a void. 
Atomistic thought was Widely discussed in the sixteenth century, and 
by the early seventeenth century it had a number of visible adherents, 
includmg Nicholas Hill, Sebastian Basso, Francis Bacon, and Galileo 
Galilei" When all was said and done, Descartes' physics wound up 
retaining a number of crucial features of the physics he was tau£ht in 
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school, and differing from the world of thc atomists; most notably, 
Descartes rejected the indivisible atoms and empty spaces that char~ 

acterize atomistic physics. But Descartes' rejectIOn of the forms and 
matter of the schools. and his adoption of the mechanist program for 
explaining everything in the physical world in terms of size, shape, 
and motion of the corpuscles that make up bodies, is hardly conceiv~ 

able without the influence of atomist thought. 

2. THE DEVELOPMENT Or DESCARTES' SYSTEM 

Descartes attended the Jesuit college of La Fleche, where he received 
a fuil course in Aristotelian natural philosophy.9 In addition to Aris
rotle, taught at La Fleche from a humanist perspective, Descartes 
received an education m mathematics quite unusual for the Aristote
lian tradition.:' 0 But Descartes' career as a natural philosopher! prop
erly speaking, begins with his meeting with Isaac Beeckman in No~ 

vember of 1618 in the town of Breda. Descartes, then twenty~two 

years old and out of school for only two years,. had been leading the 
life of a soldier, apparently intending to be come a military engineer. 
Beeckman, eight years the young Descartes' senior, was a devoted 
sClentlfic and mathematical amateur, and had been for some years; 
his journals, rediscovered only in tlus century, show an ll1terest m a 
wide variety of scienufic and mathematical subjects. The journals 
also give the record of the conversatl0ns ben-veen the two young 
men. It is clear from those records that Descartes was very much 
drawn into the new mechanistic and mathematical physics that 
Beeckman was enthusiastically (if unsystematlcaJly) developing. 
Beeckman set problems and questions for his younger colleague, and 
in his journal are the records of Descartes' struggles over a wide 
variety of questions in harmony and accoustics, physics, and mathe
matics, all approached in a decidedly non- Ariswtelian way, attempt
ing to apply mathematics to problems in natural philosophy." There 
is little in these early writings that suggests Descartes' own later 
physics in any real detaa, to be sure; indeed, there IS every reason to 
bellved that the young Mr. du Peron, as Descartes styled himself at 
tl1dt tm1C, subscnbed to the doctrines of atOms and the void that 
Beeckman held and he, Descartes, was later to reJect." But though 
the actual contact lasted only a kw months (Beeckman left Breda on 
2 January r 6 r 9), the effects were profound. As he wrote to Beeckman 
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on 23 April r619, a few months after paning: "You are truly the 
one who roused my inactivity, who recalled from my memory knowl
edge that had almost slIpped away, and who led my mind, wandering I 
away from serious undertakmgs, back to something better" (AT X 
r62-y CSMK 41. 

The decade or so that followed the meetmg with Beeckman vv'as 
very productive for Descartes. There is every evidence that it ,vas 
then that he worked out his celebrated method, his geometry, and 
important parts of bs theory of lrght, in particular, his law of refrac
tion. 

I3 
From discussions in the Rules the l)jrcction o{ the lv1ind, 

there is also reason to believe that he was also concerned with othel 
problems! like that of the nature of 111agnetisrn. L.J 

the Rules there are also eVIdences of his mterest in the toundatwlls 
of the mechal1lcal philosophy that now characterized his thougr
particular, in his doctrine of simple natures! he seems to have 
sented the seeds of an argument that everythlllg in the physical 
world IS expllcable in terms of size, shape; and motion. In the later 
sections of the Rules we also have a strong suggestion at the doctnne 
of the identification of body and extension th~H characterizes his 
mature thought.!i 

But the mature natural philosophy only begins to emerge in the
 
late r620sJ after Descartes sets aside the composinon of the Rules.
 
and turns to the construction of his full system ok knowledge.
 
tdnt here is, of course, the no\V lost tnetaphyslcs of the yvinter of
 
1629- 30, 1Ivhich, for Descartes, was clearly connected with the foun

dations of his science." But at the same tlme that he was worrymg
 
about the soul and God. he was also workmg on the sciences them

selves. Letters from r629 and t9'\O show that he was working on the 
theory of motIOn, space, and body, on optics and light, on the mecha
nist explanation of the physical propertIes of bodies, on the expLm~l
tion of the partlcular atmosphenc and destial phenomena, and ;1nat~ 
omy." This work culminated in I 6,3 With the completion of The 
World The World, as it comes down to us, is composed of two 
principal parts, the Treotise 011 light, and the Treatise OIl Aieln. The 
Treatise on Ught deals with physics proper. After a few introductory 
chapters, Descanes envisions God creating a world of purely t:X

tended bodIes in the "imaginary spaces" of the schoolmen. He then 
den ves the laws those bodIes would have to obey in motion, and 
argues that set in motion and left to themselves, they would form 
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tbe cosmos as we know it, innumerable stars around which travel 
planets, and shows hO\\1 features of our world like gravity and heavi
ness would emerge in that context. In this way he explains many 
features of our physical world withoUt appeal to the substantial 
forms of the schoolmen. The Treatise on Alan, on the other hand, 
deals with human biology. Imagining God to have made irom tbis 
extended stuff a machine that resembles our bodies, Descartes 
shows how much explained by the schoolmen in terms of souls can 
be explained in terms of size, shape, and motion alone. 

This sketch of a mechanical world was not to be published in Des
cartes' lifetime, though. When Descartes found out that Galileo had 
been condemned in Rome in r63 3, he withdrew his World from publi
cation, and; indeed, vowed not to publish his views at all." However, 
his vow was short-lived. Though The I/l/mld never did appear in Des
cartes' lifetime, by September or October of I 634, Descartes was at 
work on a new proiect; and by March I636, a new work was finished.'" 
The work in question was a collection of three scientific treatises in 
French, the Geometry, the Optics, and the lYleteorology, gathered 
together and published in June of r 637 with an introduction, the 
Discourse on the lYlethod. Much of the work that appears in these 
writings dates from much earher. Bm what is distinctlve about this 
work is the way in whIch it is presented. A central feature of the 
Discourse and Essays is the lack of the full framevvork of physics and 
metaphySICS that, Descartes admitted, lay under the samples of work 
that he presented The full system was sketched out, to be sure. In 
Part IV of the Discourse Descartes presented an outline of his meta
physics, and in Part V a sketch or the physics of The World. Bm, as 
Descartes explained in Part VI of the DISCOt][Se, the actual scientific 
treatises that follow give just the results of his investigations; the 
material 111 the Optics and ivleteorology is presented hypothetically, 
using plaUSIble hut undefended assumptions and models, not because 
Descartes thought that this was the best way to present a body of 
material, but because in this way he could present his results without 
revealing the details of his physics that he knew would raise contro
versy'"o The Essays contained much of interest, including the laws of 
retraction, a discussion or vision, and Descartes' important analysis 
of the rainbow. But conspicuously missing was any discussion of 
Copermcanism, or any account of Descartes' doctrine or body as es
sentiallyextended. 
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The receptlOn given to the Discourse and Essays must have been 
sufficiently encouraging, ror by the late 163OS, Descanes decided to 
embark on a proper publication of hIS system, set Out 111 proper 
beginning with the metaphysics and the foundations of his physic" 
First to be completed was the Meditations, finished in the spring 
r640, and published in August of 1641. Although the ]Vleditatiof)s 
are mainly concerned with metaphysical issues. they do contain 
elements or the foundations or Descartes' physics, including the 
existence of God (essential for grounding the laws of motion, as we 
shall see), and the existence and nature of body. In January 1 [if! 

the eve of the publication of the Descartes confided 
Mersenne: 

I may tell you/ benveen ourselves, that these six Ivled1iariuns· contain aU the 
foundations of rny physics. But please do not tell for that rnlght 

make it harder for supporters of Aristotle to approve them. I hope tiEL 

readers \-vill gradually get used to D1Y principles, and recognize their truth, 
before they nmice that thev destroy the prmcinles of AristOtle. 

[AT III 297-8 CSJ\lK 17 

But more directly important for the dissemination of Descartes· 
views on the natural \vorld IS the publication of the PrillcmJes of 
Philosophy 

Descartes began to contemplate the publicatlOl1 of hIS complete 
physics as early as the autumn of 1640, while the lvlechtatiOlls were 
circulating and he was aW'liting the objectiOns that he intended to 

publish together with his answers. Originally Descartes had planned 
to publish a textbook uf his philosophy in Latin, unlike The "Vorld 
and the Discourse. together with an annotated version of the 
Summo of Eustachius a Sancto Paulo, a textbook widely used in the 
schools. In this way, Descartes thought. he could demonstrate the 
weakness of the standard Aristotelian physics, and the supcriori ty of 
his Own mechanical philosophy." This plan was soon set aside 1I1 

favor of a dlYect expositlOn of his own VIews'" The first pans of the 
incomplete work went w the printer in February 1643, and appeared 
in July of 1644. 2 

) The work proved popular enough to issue in a 
f:rench version in r647. Though Descartes himself did not do the 
translation, many of the significant changes between the Latin and 
French editions suggest that he took a rea! interest in the prepara· 
tion of the new edition. 
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Descartes represents the project to his friend Constantijn Huygens 
as If the PrinCIples were mere! y a translation of The III/orid. Refermg 
to some disputes he was involved with at the University of Utrecht, 
Descartes writes: "Perhaps these scholasric wars will result 111 my 
World being brought into the world. It would be out already, I think, 
were it not that I want to teach it to speak Larin first. ! shall call it 
the Summa Philosop!Jiae to make it more welcome to the scholas
tics" (AT III 523: CSMK 209-ro). But the Principles is much more 
than a translation of The World. Leaving aside the numerous places 
in whlch Descartes has significantly revised and clarified his views, 
the structure 1S altogether different. Unlike The World. the Princi
ples begins with an account of Descartes' first philosophy, his meta
physics. Parts II-IV correspond more closely to the contents of The 

WClJld. Part II deals with rhe notions of body, motion, and the laws of 
motion, corresponding roughlY to the rather informal expositlon of 
chapters 6 and 7 in The World. Parts III and IV correspond roughly to 
chapters 8-15 in The World. As in the earher work. Descartes pre
sents and defends a vortex theory of planetary motion, a view that is 
unmistakably Copermcan, desplte attempts to argue that on his 

the Earth is more truly at rest than it is in other theories. But 
in the Principles. light lacks the central organizing role that it has in 
The vVorld, and the Principles contains dlscussions of a number of 
topics, includlllg magnetism, for example, that do not appear at all 
in The l'\lorld. Clearly the Principles is somethmg other than The 
World wah a classlcal educatwn. 

With the Principles we have what can be considered a canonical 
presentation of Descartes' views m physIcs. While the earher works 
present important ins1ghts, as do discusslons of various issues lD 

Descartes' correspondence, the PUllClples \vl11 be our 111a111 rext in 
unraveling the compleXltleS of Descartes' physical world. 

). BODY AND EXTENSION 

Descartes' natura] philosophy begms with h1s conception of body. 
For Descartes, of course, exrension is the essence of body or corpo
real substance. Or, to use the technical terminology that Descartes 
adopted in the Prhlciples, extension is the prinClpal attribute of cor
porea] substance. For Descartes, as for manv others, we know sub
stances not directly but only through then accidents, properties, 
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qualities, etc. Rut among these, one is speCIal, Descartes holds And 
so, in the Principles Descartes ,,".'Iltes: it }\nd indeed a substance can 
be known from any of its attributes. But yet there is one special 
property of any substance, which constitutes itS nature and essence, 
and to whlCh all others are referred" '.Principles Part I, art.:; This 
special property is extension in body, and thought in mind. All other 
notions "are referred" to this special property insofar as it IS through 
the notion of extension that we understand size. shape! motion, etc., 
and it is through the notion of thought that we understand the 
partIcular thoughts we have, Descartes claims."" The notion of exten
sion is so closely bound to the notion of corporeal substance that, for 
Descartes, we canDot comprehend the notion of this substance apart 

from its principal attribute. Descartes writes in the 

VI/hen [others] distinguish substance fron1 extension or quantity! they eIther 
understand nothing by the nanle 'substance; or they have onJ-y a confused 

idea of an incorporeal substance! \\"l-nch they falsely 2ttributc l\J 

substance and leave for extension {\vhich, ho\veverl call an J.ccidentl 
l 

the true ldca of J corporeal substance. -,-A..nd s() they plainly express in '.-vords 

sometl11ng other th3.11 vV'hat they understand in '[heir rninds. 
Pnnciples r'an: II. art. gF5 

Elsewhere Descartes suggests that there ]s only a conceptual distinc
tlon or "distinction of reason" TO tlOnalis) between corpo
real subsrance and its principal attnbute.'" In addItion to the 
pal attribute of body! extenSiOn, which is ll1separable from body, 
Descartes recognizes what he ca]]s modes. particular Sizes, shapes, 
and motlOns tl1<lt indiVidual bodies can have. Although not essential 
to body, the modes Descartes attnbUtes to bodIes must be under
stood through extension; they are ways of bell1g extended for Des
cartes," In this way insofar as they are not modes of extension, 
colors and tastes, heat or cold are not reall y in bodies but in the mind 

that perceives them. 
It ]S important to recognize that while Descartes holds that the 

essence of body is extension, he does not understand the notion of an 
essence in precisely the way his scholastlc contemporaries dld. Put 

basic to scholastIc metaphysics is the distinction between a 
substance and its accidents."' Now, certain of those accidents are 
especially important, those that constitute the essence or nature of 
that substance. A human being, for example. IS psspntiallv a rational 
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being and an animal; take either of those away from a substance, and 
it is no longer human. But nonessential accidents bear a completely 
different relation to the substance; they may be lost without chang
ing the nature of the substance. Now, some of those accidents are 
the sorts of things that can only be found in human bemgs. Risibility 
and the actual act of laughmg were thought to be possible only tor 
something that has reason."9 But many other accidents (color, size, 
etc.) bear no such relation to the essence; while such accIdents must 
be understood as being in some substance or other, they are not 
necessarily connected to the essence at the human being. In this 
sense the Anstotelian framework allows for there to be accidents 
which arc, as it were, tacked OntO substances which are otherwise 

conceived of as complete. This is quite foreign to Descartes' way of 
thinking. For him all of the accidents in a corporeal substance must 
be understood through its essence, extensIOn; there IS nothing m 

body that is not comprehended through the essential propertY of 
extension. In thIS way Cartesian bod1es are just the objects of geome
try made real, purely geometrical obiects that eXist outside of the 
minds that conceive them. 

Though there is every reason to believe that Descartes held the 
conception of body as extension from the late 1620S 011, he offers 
little m the way or serious argument for the claim before 1640 or 
so. Bur the question is taken up in depth m the writmgs that 
follow, mamly the lvIecl1tatiollS (along wlth the Objections and Re-

and the Pnnciples of Philosophy. BaSIC to the argument 1S the 
celebrated proof Descartes offers for the existence of the external 
world. WhIle there are some significant dlfferences between the ver
sions that Descartes gives 111 different places, all of the verSlOns of 
the argument turn on the fact that we are entitled to believe that our 

sensory Ideas of bodH::S derive from bodies themselves. In the verSlOn 
Descartes offers in the 1\'leditations, thIS claim is grounded in the 
fact that we have a great inclination to believe this, and the 
nondeceiving God has given us no means to correct that great lIlcli
natlOny in the version in the PrinCiples it is grounded m the fact 
that "we seem to ourselves clearly to see that its idea comes from 
thmgs placed outSIde of us" (Principles Part II, art. I I. But, Descartes 
claims, the body whose existence this proves is not the body of 
everyday experience; when we examme our idea of body, we find 
that the idea \ve have of It is the idea of a geometrical object, and it IS 

Ii...) ~~Descartes' physics 

this Cartesian body vvhose existence the argurnent proves. 'Thus 
Descartes concludes the version of the argument in the SiXth Medlu

tlon as follows: 

It £o11ov./s that corporeal things exist. They Inay nor all exist In a v/ay rh::H 

corresponds \\'ith illy sensory grasp of them: ror in 111any 

grasp of the senses is very obscure dnd confused; but indeed! everything 
clearly and distinctly understand is in them! that is. everything! generally 

speaking! \vhich is included in the obiect of pure il1athemathics. 
(AT VlISc CSM II \; 

In this \vay the argU111ent for the existence of the external \.-\lorld 
serves not only to restore the 'Yvorld lost to the skeptical argunJents 
of the First Tv1editation; hut also to replace the sensual 'vvorld of 

co tors, tastes, and sounds with the spare geometrical world of 
sian phYSICS. 

But, of course, this Just pushes the in'lfe<,ti,gai:1on 
this argument plainly depends on the ViCW that our dea of 
Descartes says it is, the Iclea of sornethll1g that has geometrical 
noes and geometrical propertIeS alone. To establish thls U-,"L1U.oHJll, 

!Jescartes seelns to appeal [0 at least three separ3tc argUITlcnts! ~V\~bdt 

be called the argun-tent frOTH elimination; the argunient frorn 

objective reality, and the cOillplete concept arguil1ent. 
'VVhile it is suggested in the \V3X example in the /vleditotions the 

':-lrguinent tron1 elin1ination appears n1ust explicitly in the Prlllci·· 
In Prmciples Part II, art. 4, Descartes clmms to show "that thc 

nature of Inatter, or of body regarded in general does not consist in 
the fact that it IS a thing that is hard or heavy or colored or affected 

\"'lith any other lTIode of sense; but only in the fact that it is J. 

extended in length! breadth! and depth. II The arguD1ent procc< 
considering the case of hardness \dul"ities'L I)escartes argues that 

even if \ve imagined bodies to recede froll1 us \vhen \ve try to touch 
so that "we never sensed hardness," things "would not nn 

account of that Jose the nature of body." He concludes' "By the same 
argument it can be shown that weIght and color and all of the other 
qualities of that sort that we sense 111 a matenal body can be t.aken 
3vvay from it, leaving it intact. Fr0111 this It follows that its n3tUre 
depends on one of those qualitles" (Princzples Part II, art. 4, Lltln 
version}. H The argument seems to be that extension lllUSt be the 
essence of bodv because all other accidents can be eliminated wltn
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out thereby eliminating body, and so, without extension, there can 
be no body. 

But, interesting as this argument is, it doesn't seem to do the job. 
Descartes needs to establish that our idea of body is the idea of a 
thing whose only genuine properties are geometrical, a thing that 
excludes all other properties. But what the strategy in this argument 
establishes is that our idea of body is the idea of a thing at least some 
of whose properties must be geometrical. From the fact that we can 
conceive of a body without hardness, or color, or warmth, it does not 
follow that no body is really hard, or colored or warm, any more than 
it follows from the fact that we can conceive of a nonspherical body 
that no body is really spherical. At best the argument from elimina
tion establishes that the essence of body is extension in the weaker 
Aristotelian sense, and not in the stronger Cartesian sense. 

What I have called the argument from objective reality is sug
gested most clearly in the Fifth Meditation, whose title promises an 
investigation of "the essence of material things.... " When we exam
ine our idea of body, Descartes claims, we find that what is distmct 
in our ideas of body IS "the quantity that philosophers commonly 
call continuous, or the extension of its quantity or, better, the exten
SIOn of the thing quantized, extension in length, breadth, and 
depth ... " (AT VII (,3 CSM II 44). His reasoning seems to be some
thing lIke this. What stnkes Descartes as extremely slgmncant 
about the geometrical features of our ideas of body is that we can 
perform proots about those features, and demonstrate geometrical 
facts that we did not kno,\' before, and that we seem not to have put 
into the ideas ourselves. But, Descartes notes, 'lit is ObVIOUS that 
whatever is true is something. and I have already amply demon
strated that everything of which I am clearly aware is true" IAT VII 
6): CSM II 4S). Descartes seems to assume that whatever is true 
must be true of something. and so he concludes these geometrical 
features we find in our ideas of body must, in some sense, exist. At 
this stage in the argument we cannot, of course, conclude that they 
exist outSIde the mind. And so, Descartes concludes, they exist as 
objects normally exist in the mind, as objects of ideas, as objective 
realIties. And so, Descartes takes himself to have establrshed, our 
ideas of bodies really have the geometrical properties we are inclIned 
to attribute to them. 

But what does this argument really show? It certamly can be seen 

Descartes! physics 

to establish that our idea of is the idea of somethmg that has 
geoll1etrical properties. But Descartes '.vants to establish a strcillgcr 

claim; th~t bodies not only have geometrical properties, but dl::lt 

have geonletricdl properties (J]one, that is, that they luck 

other properties. So far as I can see, the argurnent suggested in the 
Fifth Meditation falls shan of establishm£ the essence of 
Descartes Implies it does. 

Finally let us rum to 'Nhat I have called the complete conctpt 
argument. This argument IS, in essence. found in the celebrated argu
ment for the distinction betvveen rnind dnd bodv in the Sixth Tvledita
tion. But the premises of the argument are cOllstderably clanfled 
the ()biections and and in correspondence of the 
hind the arguIYlcnt is a certain view about the concepts 
\Vhen \ve exanline our concepts; Vv't note dlatS(nnc of then1 are incorn~ 

plete, and require certain connections to others for fuii comrJrcn,'mii 
\Vriting to Gibieuf on 19 Januarv J.6J,2} IJesc,-1rtes noted. 

In order to kno\v if nlY uJea has been rendered incOIllpletc or inadequ3te by 
S{)ille abstraction of nlY nlind 

j 
! exarnine only If I haven:t dr~nvn it. 

some other ncher or nlore cornplett: idea. '[bat 1 rnc' 

ahstractIon of the Il1lellect Thus, \A/hen I cunsiJer a \vithout Ihink

ing or the suhstance or the extenSIon \vhosc shape it is. I Dlakc a IllcntaL 

abstraction. (,AT III J.--".1-\': CSTvil< 2C;:~i 

f\nd so [)escartes noted in the Fourth Replies) in response to an cbiec

tion of i\rnauld's: iiFor exan1Dle, \-ve can easily understand the genus 

without thinking of a circle. , .. But We: cannot understand 
any specific differentia of the {circle' \Nithotlt at the sarne tilue trlink
ing about the genus Ingure"'iAT VII 223: CS!vllI j ,7) 

out this series of conceptual dependenCIes, 
are led ultImately to the Idea of a thing that has the appmpriatel 

property, since, LJescartes holds, "no ~ict or accH.1ent can exist 
without a substance for it to belong to" [AT VII 17 '\ -6 CSM Ii I 

\Nnen we examme our ideas, we find that ail of the concepts we have 
sort themselves out into two classes, those that presuppose the no
ticm of extenSIOn, and those that presuppose the notion of thought. 
Answenng Hobbes in the Third ReDlies Descartes wrote: 

Now. there <-He cert.lln acts that ~.ve C;JH 'corporear such as size, stlape. 
n10ti0l1 and ~lll others that cannot he thought (If apart fron1 local extension; 
and y..,·c use the tenn 'body' to reter to the substance in \vhich they 1nhere. It 
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cannot be imagined [lingi! that one substance is the subject of shape, and 
another is the subject of local n1otion, etc.: since all of those acts agree in 
the common concept [communis wtlO! of extenSIOn. Next there are other 
acts which we call 'acts of thought'. such as understarlding, willing, Imagin

lng, sensing, etc.: these aU agree in the COlnmon concept of thought or 
perception or consciousness !co!1scienuaL and \ve call the substance in 

which they inhere a 'thinking thing', or a 'mind' . 
(AT VI! 176: CSi\11I 1241'7 

And so, Descartes observes, again to Hobbes, "acts of thought have 
no relation to corporeal acts, and thought, which is their common 
concept, IS altOgether distinct from extenSiOn) which is the common 
concept of the other ll (AT VII 176: CSM Il 124!. Thus, Descartes 
concludes, the ideas we have of mind and body do not depend upon 
one another for their conception. But, as Descanes argues in the 

Fourth Meditation, whatever we can clearly and dIstinctly conceive, 
God can create. And so, thmgs purely extended can exist without 

thinking substance. The thinkmg things are what Descartes calls 
souls, or minds, and the extended substance from which they are 
dlstll1guished in this argument is what Descanes calls body, or corpo
real substance. Souls, or minds, conoin sensatiOn, intellection, and 
will, but extended substance contains the broadly geometrical prop

ertles of SlZC, shape, and motion, and those alone; ll1sofar as sensory 
qualities like heat and color presuppose thought and not extension, 
and thus require a thmkmg substance in which to mhere, Descartes 

they belong not in extended substance but III mind and mind 

alone. And insofar as it is body so conceived that, we are inclined to 

belIeve, is the source of our sensory ldeas of body, it is body so 
conceived tlut exists m the world, Descartes concludes. The bodies 

of nhvsics are, thus, the objects of geometry made real. 

4. BODY AND EXTENSION: 50"\'1£ CONSEQUENCES 

FrDID the doctrine of body as extension, sorne extren1ely irnportant 
consequences follow for Descartes about the physical world, doc
tnnes that concern the impossibility of atoms and the void, as wcil 
as the falsity of the scholastic doctrine of substantial forn15. 

The vOld had been a topic much discussed for some centuries 
when Descartes turned to lt 1I1 his system. Aristotle had clearly 
denied the posslbility of a vaccum and empty spaceY This raised 
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certain theological problems for Christian thinkers; as Etienne 
Ten1pier) bishop of Paris noted in his condemnatioIl of varlOUS .<:t'\ris
totelian doctrines in 1277; were 3 VaCl1Unl impossible; then (:=;od 
could not nlove the \-Yorid! should he desire to do SO.39 But 
the problems! later schoolmen continued to follfnv l'\ristotle in denv
ing that there are eU1pty spaces in the \-\lurId, or that there could be 
Indeed, the very idea of an empty space, a nothing that ,vas sorne
thmg of a something, continued to be very puzzling to people wel] 
into the seventeenth century...j.c Though Desc3rtes departed in many 
ways from the scholastic account of as we shall later see. 
sa\v his identification of and extension as lC~ldlng hilTI to the 
same conclusions that his teachers had reached, that the '..vorld 
full and that there is no empty space 

While there is every reason to believe that Descartes had rejected 
the possibility of a vacuurn as early as the late 1620-=;,·'1 tht strongest 

argun1ents ror that VleV"T are found in his There L)escartes 
appeals to the pnnClple that every property rClluires a 

argue that there can be no extension that 
substance. Descanes writes: 

The impOSSIbility of a VdCUUI11, in the sense of that in 1./v+'lch 
(here is no substance whatsot;\'er

j 
is clear fr0111 the fact that there 

difference oetvveen [he extension of a space, or uHcrnal pfaCt, and the 

sion of a body. For a body':; being extended in length! brc<ldth and depth in 

itself \Vdrrants the conclusion that It is a substance, sincl' It lS d 
contr~ldictlon that d pJrticular extension should to nothing: and the 
sanle conclusitH1 must be dra\vn \-"lith respect to d space that 1S supposed to 

be a V3cuunl: !13ITlcly that SInce there is ext~nsion in it, there HUlst Ilccc<;;sar

ilv li(' substance In It as \velL (rnnclvles Part II, art. It~ 

i\nci since, of course, extended substance is iust bodY, it follows ,hat 
the world must be full of body. 

.Descartes offers a graphic illustra.tion of his position. He \Iv'rites! 
again in the PrinclDJes. 

It is no less contradictory for us to concelVt' J nl0untain \virhout a valley 
than it is tor us to think of this extension vvithcut a substance that<. 

extended, SInce, as h8S often been saId. no exttTlSlon can belong to nuthlng. 

And thus, if anyone \vere to ask \\'bat \vCluld happen if C;od \,y'crc to renlUVC 

all body contaIned ]11 a vessel and to pernlit nothing else to enter In the place 
of the body rClnovcd, 'Arc I11ust respond that the sides of the vess('l \vould, by 
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virtue of this, be mutually contiguous. For, when there' is nothing between 
two bodies, they must necessanly touch. And it is obviously contradictory 
that they be distant, that is, that there be d distance between them but that 
that distance be a nothing, since all distance is a mode of extenslOO, and 
thus cannot exist without an extended subsunce. 

[Principles Pan TI .. art. IS! Latin ve.rsionloF 

If the two sides of the vessel are separated, there must be some 
distance between them, and if there is distance, then there must be 
body. On the other hand: if there is 110 body, there can be no distance, 
dnd if there is no distance, then the two sides must tOuch. 

In denying the possibility of a vacuum, Descartes relected one of 
the central doctrines of the atomist tradition of Democritus, Epicu
rus, and Lucretius. Another central atomIst doctrine tares little bet
ter on Descartes! conception of body. Important to the atomIsts was 
the view that the world of bodies is made up of indivisible and 
mdestructable atoms. As EpICUruS wrote: 

()f hadies S0111e arc cOInposite, cJthers the e1en1ents of \.VhlCh these con1pos

irl' oodies are 1nade. These elernents are incllvlsible and unchangeable; and 
necessarily so; if things are nut ali to be destroyed and pass into 11on
t'XlsrenCC J but cue to be strong enotJgh to endure vv'hen the COTI1POSltC bodies 
,He hroken UPI l")cclusc they possess a solid nature and arc Incapable (-".If being 

JnY\A~'hl'rc or anyh~nv dissolved, It follo\.v~ th::1t the first beginnings n1uSt be 

Inc1IVl:ilhlc, corporeal entities.-1~ 

Atoms are, thus, indiVisible, unchangeahle bc,dlCS, the ultimate 

parts mto vvhich bodies can be divided and from whIch can he 

constructed. 
As wlth the v()]d, Descartes seems to have teJected atoms from the 

late r(;20s," and filled the Urllverse with a subtle matter that is 
mJinitely dIvisible and, In some circumstances, infinitely or at least 
mdefillltely divided." Descartes! most careful argument against the 

of an at0111 appears, d£.ain, in the Princioles. Descartes 

writes: 

\Alc also knc)\v that there can bt.' nC\ atoms; that IS .. parts of rn::1tter by their 
nature ll1divisiblc. For if there wert.: sueh things, they would ncecss,mly 

h:rvc to be exu:nJed, ho\vever srnall \ve in1aginc then1 to be! and hence \ve 
'.2uuld In (Jur thought divide each of thern UHO nvo or n1UH: srnaller ones, and 
thus Vie could 1<no-...v that they 8re divisjble. For \NC CUH10t divlde anything 

111 thought without by thiS very fact knuwmg that they arc divisible. And 
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therefore, if \ve vI/ere to judge that a given thing Vlcre indivisIhle, our iudg~ 

ment \\.1ould be opposed to '\vhat \ve kncJ\\'. But even if \Vt" '.'V-ere tr) irr'Liginc 

that God \vanted to have brought it dDour thaI some particles elf n1~tter 

be divisible into srnaller parts,. even then they shouldn1t pTlJperly be cdllcd 
indivisible. For indeed! even it he had made something that could nOt be 
divided by any creatures, he certainly could not have deprived himself of the 
ability to divide it, since he certainly could not din11nish his OViD povver 

And therefore.' that divisibility \"'1ill remain, strictly speaking, since It IS 

divisihle bv its nature. (Principles Pan 11, aft. 

It is, then) the infinite di'visibility of geometrical extension to!selth,'r 
with divine omnipotence that undermines atomism, Descartes ar
gues. But such an argUTI1ent, in an in1portal1t ""vay, misses the 111ark. 

While it Dlay ,"york for ancient versions of aton1ism which deny a 
transcendent and omnipotent God,"! it will not work agamst thc.: 
Chnstian atomists among Descartes' contemporaries, like P,ene 
Gassendi, who believed in an omnipotent God who was surely capa
ble of splitting even an atom, if he chose to do so."' What is at issue 
for the atomists is lJatuTal indivisibility, not the possibility of su
pemol1tral dIvisibility. 

But despi te these signrfieant departures trom atomist doctnnc, Des
cartes still shared their mechanist vievv' of sirlcc dE there 
is in body is extension! the \vorld is made up of the s~me kind of Stuff 
and everything 111USt be explIcable in terrns of size! shape! and r110

tion. Descartes \vrires in the . "1 openly admit that I kno\\-
of no other matter 111 corporeal things except that which IS capable or 
division, shape! and motion in every "vay! \vhich the geonleterS call 
quantIty and whIch they take dS the object of their demonstrations. 
And, ! admit! I conslder nothmg in It except those diVlslOns, 
dnd motions" IPrinciples Part II, art. And so, like the atornists, 
Descartes reiects the substantial forms of the schoolmen. 

Though he often tried to hide or, at least, deemphasize his OppOSI

tion to the phIlosophy of the schools, ,0 Descartes offered numerous 
reasons tor rejectIng substantIal forms. Sometimes he suggests that 
furms are to be reiected for considerations of parSImony; everything 
can be explained in tenns of size, shape, and motion, and thus, there 
is no reason to pOSIt them. Thus he wntes lJ1 The World. 

\Vhen it (i.e., fire) burns \ ..... ood or some other such ITlateriaL "ve C.:J.D sec v·nth 
our (HVn eyes that It rCllloves the smdH pans of the \vood and sepnratcs then] 
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from one another, thus transforming the more subtle parts into fire, an, and 
smoke, and leaving the grossest parts as cinders, Let others [e,g" the philoso
phers of the schools] imagine in this wood, if they like, the form of fire, the 
quality of heat, and the action which burns it as separate things. But for me, 
afraid of deceiving myself if I assume anything more than is needed. I am 
content to conceive here only the movement of parts. IAT XI 7: CSM 1831 

Elsewhere he claims not to understand what a substantlal form is 
supposed to be, calling it" a philosophical being unknown to me," 
and characterizll1g it as a chimera." Elsewhere still he contrasts the 
fruitfulness of the mechanical philosophy with the sterility of the 
scholastlc philosophy. In the Letter to Voetius Descartes remarks: 
"the common philosophy which is taught in the schools and acade
mies , . , is useless, as long experience has already shown, for no one 
has ever made any good use of primary matter, substantial forms, 
occult qualitles and the like" (AT VIIIB 26),52 All of these arguments 
show Descartes' clear opposition to the substantial forms that Ul1

derly the natural philosophy of the schools But, in a way, it is hiS 
very doctrine of body that most clearly and unambiguously marks 
hlS oPPosition to the philosophy of form and matter; it is no mystery 
why Descartes was loath to mention his identification of body and 
extension in the rather cautious Discourse and Essoys. As I noted 
above! Descartes saw the Aristotelian substantial forms as Imposi
nons of mind onto matter. When we learn, through his philosophy, 
that mind and body are distinct, we discover that all of the ideas we 
thought we had of substantial forms and the like derive from the 
ideas we have of our own rnll1ds, and that they do not in any way 
pertain to body as such, which contains extension and extension 
alone." In this way the Cartesian doctrine of the distinction be 
tween mind and body is intended not only to clarify the notion of 
the mind, but also that of the body,q 

But as clear as Descartes' argunlents seem to be, as convincing as 
they might have been to many of his contemporanes, and as influen
tial as they might have been on the downfall of Aristotelian natural 
philosophy, there are certain deep weaknesses in the case Descartes 
presents against his teachers. Though he sometimes claims not to 
understand what a form is supposed to be, his mentalistic interpreta
tion of the scholastic doctrine would seem to underntine that pose. 
And \vhile he sometimes claims that everything in physics can be 
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explained vvith only size, shape l and lTIotiol1; and \-vhile he contraSTS 
the fruitfulness or his own mechamcal philosophy with th;;t of 
schools] even his most syn1pathetic Dlodern reader rn.ust see rnore 
than a little bit of bravado lJ1 those cLunIS. The bct IS that Des
cartes' mechanical philosophy is considerably more promise tbn] 
accomplishment, and, in the end, size, shape, and motion turned out 
to be considerably less fruitful than Descartes and his mechanist 
contemporaries had hoped. But most importantly, there IS an embar
rassing hole in the argument that is supposed to lead from the l1cHure 

of body as extension to the denial of substantial forms. If we gram 
Descartes his arguments for the distinction between body and 
and his characteriza rion of both, \ve can agree tha t if there are 
they il1USt be tiny minds of j sort, distinct from the extended berdics 
whose behavior they are supposed to explain. But that nself 
not seem to eliminate forms, so far as I can see; the sc11oo1man can 
just continue to claim that hOVv"ever Descartes wants us to conceive 
of them, they are still there, To make the case. Descanes must show 
not only that forms are tiny mlllds, but that outside of human 
perhaps, angelic! minds, there are no minds at all. Descartes docs 
address this question! though not in its full generaJitYi he does at
ten1pt to sho\v that one kind of fOfln the schoolrnen posited._ the 
fornls that constitute the souls of animals, do not exist." But even 

in thIS special case l Descartes admits to Henry ]ViolL' 

\vho pressed Descartes to admit animal souls and mucb more, that 
his arguments are just probable; and cannot establish \rvlth any 
tainly the inlpossibility of 3nirnal sauis.,t, .l\na as go animal sou 
goes the lllore general ouestjon or substantial £orrns. 

Ivl0TION 

fvlotion is quite crucial to the Cartesian physicsj all there is in bOdY jS 

eXtension, and the only way that bodies can be mJlVlcluatcd from. one 
another for Descartes is through motion, In this way, 1t is motion that 
determmcs the size and shape of wdividual bodies, and, thus, motlon 
is the central explanatory principle in Descartes' 

Though it is central to his thuught, Descartes resisted defining 
motion through much of his caTen. In the F<u}es, for example, Des
cartes held quite explicitly that motion is simply not definable L,1ak
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ing fun of a standard scholastic definition of motion, Descartes 
writes: 

Indeed, doesn't it seem that anyone who says that motion, a thing well
known to all, is the actuality of a thing in potentiality insofar as it is in 
potentwlity is putting forward magic words 1 For who understands these 
words' Who doesn't know what motion is? Therefore, we must say that 
these things should never be explained by definitions of these sons, lest we 
grasp complex things in place of a simple one. Rather, each and everyone of 
us must intuit these things, distinguished from all other thmgs, by the light 
of his own intelligence [ingeniuml. (AT X 426-y: CSM I 49) 

This attitude is found also in the The World, and seems to continue 
throughout the r630SY But even though Descartes avoids formal 
definition, it is reasonably clear what he thinks motion is. In The 
World, for example, the motion we all immediately understand with
out benefit of definition is claimed to be: "that by virtue of which 
bodies pass from one place to another and successively occupy all of 
the spaces in betvveen" (AT XI 40: CSM I 94)-" Motion as Descartes 
understands it is, quite simply, local motion, the change of place, the 
motion of the geometers. 

Behind these remarks is, again, an attack on the natural philoso
phy of his teachers. For the schoolmen, motion is a general term that 
embraces all varietles of change. As Descartes notes in The World: 
"The philosophers.. posit many motions which they think can 
take place wi thout any body's changing place, like those they call 
!110tLlS adforrnam. Tnotus ad colorer]], lTIotUS tJd quantitatern ['mo
tion with respect to form', 'motion with respect to heat'. 'motion 
with respect to quantity') and numerous others" (AT XI 39: CSM I 
94). It IS because of tbe generahtv of the notIOn of motion whIch 
they require that the schoolmen offer the very geneLll definition of 
motion that Descartes is so fond of mocking, the defimtlcll1 Llf mo
tion as the actuality of a thing in potentialIty insofar as It IS in 
potentiality. Motion conceived of in this very general way is the 
process of passing from one state (actuality! into anot1ler state that a 
body has potentially hut not yet actually; from red to blue, from hot 
to cold, from square to round. But if Descartes is right, and all body 
is just extension, than all change must ultimately be grounded in 
change of place. And so for the obscure and paradoxical definitIOn of 
change that the schoolmen offer us 111 then account of motion, Des-
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cartes substitutes the apparently clear and distinct notion of local 
motion j the illotion of the geometers that \'Vc can all intuit \,\rith,OlH 

aid of definition. 

But later, while writing the and attemptmg to sys· 
tern.ctize his thought, even the appartntly clear geonletric concep
tion of local motion comes in for more careful scrutiny and formal 
definition. Descartes begins the- account of the notion of lTiotion. in 
the Principles with .3 definition that is intended to capture the no
tion of tuotion as understood the vulgar: "Tvlotion.. as com
monly understood is nothing but the action 
body passes irorn one place into 2Dother!! Part III 
art. 24). In contrast to this, [)escartes offers another definition that 
supposed to capture the true notion of motiun' 

But if \ve consider vJhat \ve should understand bv lllotion not su l11uch as 

is comrnonl,:/ used but! rather! in accurJ.ancc v·nth the truth of the matter. 

then in order to attribute son1t' detcnniDate nature to it we can say that it is 

the transference of one part oj rnatter or of Olle body from the 

neIghburhood of those bodies that inlnlt~Ji:Jtely- touch 1t and dre regarded as 
beIng:1t fest, Jlld into the nei,ghborhood of others. 

(Pnnciples P:Ht II. drt. ::'.. 

The positive definition that l)esc2rtes offers here IS J very curlOUS 

one! and in its aln10st haroque many C0111D1entarors ha"/c' 
seen the shadovv" of the condelnnarion of Galileo. '.,' But \\!hate vet 
external factors 111ay have been at \vorl:: in chest' pdssages; one can 
n1<1ke reasonably good sense of \vhat Descartes had in Dlind in his 
{ip(~nit-~,,~", and why he chose to define 111cition differentlv than the 

TO.: drst important difference betwecn Descartes and the 
concerns the notion of 3ctivity. ~According to the 

motion is an actioD, an actio, while 1)1 the proper definition it is a 
transference, a trans]t1Uo. Descartes offers t\VO different n:asons for 
this difference. For One, if we think of motloD as an actiun, then we 
are lDllnediately led to think of rest as the lock of aenon, as Des
cartes notes in connection wlth the vulgar defimtion: "Insofar as we 
commonly think that there is action in every motion, we thll1k that 
1n rest there is a cessation of action. Part II; art. 

Descartes thinks, IS a mIstake, one of the many prejudiCes we 
acquire in our youth'" On tbe contrary, Descartes thmks, "No more 
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action is reqUIred for motiOn than for rest" (Princlplcs Part II, art. 
26). And so, Descartes argues, the action necessary to put a body at 
rest mto motion is no greater than the activity necessary to stop it; 
rest requires as !UUCn of an active cause as motion does."' But there 
is another reason why Descartes prefers transference to action. Des

cartes writes in tne Pnnciples: 

And I say that imotion is rwnsfercnce, not the force or action that transfers 
111 order to show that t!S always in the mobile thing, and not In what is 
1110ving it since these two things ~lre not usually distinguished carefully 

j 

enough, ;:lnd to sho\v that (motion! is a 1110de of a thing! and not some
 

subsisting thing, in lust the same \Va)i as shape is a 1110dc of a thing \vith
 
shape, and rest is a mode of a thing at rest. iPrjncjnh~~:; Part rt art. 2S '!fi;
 

It is important for Descartes to distinguish motion, a mode of 
tram its cause, that which puts the bodv in motion, which, as we 

shall later see, is God, in the general case In phYSICS. 
There is another important d!Herence between the twO definitions 

worth noting. The vulgar definition is given l!l terms of the change 
of place, while the proper definition talks of a body passing from one 
neighborhood, conSidered at rest, and into anotheLT1lls elifference is 

with the ObVlUUS fact that the design,1tion of a place IS 

relative to an arbitrarily chosen frame at reference, anel so. it is 
relative to this arbitrarily chosen frame that ()ne can say that a 
is or 1S not changing nL1ce. Descartes i,vrites 1n eXnLU13.tion of the 

vulgar definition: 

the satne dung can at d gi veil time be saId both to change itS and not tu 
change Its place, and so the same thlng can b~ said to be rncP/ed and not tn be 

1110ved. For exarnplc! SOJllCOne sitting in 8 boat \vhde It is casting off fronl. 

port thinks that he is :novlng if he looks back at the shore and considers it as 

rnotionless. but not if he looks at the boat itselL ~llnong; whose parts he 
ahvays retains the SJD1C situation. (Prinl'jrl!c> Part II! an. 24YQ 

And so, on the vulgar denmtlon of motion as ch;mge of place. there 
IS no redl fact at the matter about whether or not a given body is in 
motion; it all depends upon the arbitrary chOice uf a rest frame. 
Descanes' intention is that hiS proper denmtlOn wlll not have thiS 

undesirable feature. He wntes lD the PrinCiples 

Furthcrrnore, I added th3t the transference tJ.Ke rL~cc horn the neighhoI
hooa of those Docile.') (hot irnmediiltely totlch It int(j th.(! nei;<.hborhnnd 0/ 
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ot.her.s, and not fron1 one place into dDother since. the deslgnatlUn 
ceptju] of place d.iffers ~lnd depends upon OUT thought But when vve under

stand by n1otion that transference \-\!hich there ]5 horn th;:>. neighborhood Of 

contiguous bodies, since only one group uf bodies cUI be C:CJI1,tlguous t() the 
nlobile hody at .1 given tinlc \\'c cannot attrIbute many [notions (0 a given 
1110bile body at a given tirne, but only one. (Principles Pdrt 11 aTt. 

As Descartes notes on a number of occasions! rnotion and rest are 
opposites, andl he thought, the proper definition of motion must 
capture this taev 5 But even though It is clear thor Descanes wants 
to elIminate the arbitrariness in the disrinction between rest and 
motion; it is not altogether clear he \\'dI1tS to do so. or hOT''''' he 
thmks the definition has this consequence 

-'~s for the "vvhy'/! though -Descartes never says 
about this, Jt IS not difficult to see why, in the Cartesian jJllPjCS, 

"vould Vv'8Dt there to be a genuine distinction het-;"veen Hlotion ;]no 
rest. l'\S I noted earlier 1110tion is a basic explaI13tory notion in f)csl 

cartes' physics: ;) all variatlOl1 in matter, that IS, all the 
its forms depends on rnotiorl"j Part II; art. 2.;). 

distinction between n1otion and rest is just 3yhi 
\-,'<1VP 

arbitrary choice of a rest frame, as it is on the 
it lS difficult to see ho\v D1otion could fulfill this function. ()r. dl 

least l this is the \vay I think Descarte~ thought abuut It. Later 
cists] Dl0St notably Huygens, "vert able to OUt benv to accom· 
rnodate d radically relativistic notion or n10tion intu ;J physics, 

for LJescartes, if there IS no nonarbitnlrv distinction betvleen 
rnution and rest, then motion isn!t 

then it cannot occupy the place he sets for it in hlS nh"c,,~c 

T'he Iho\v' is a bit nlore difficult to see. Descartes ,/{rites: 

1f someone \-valking on a hoat c.arries a \-\lJtch in his pocker, the \vhecls of the 

\\'dtch ITl0Ve \vith only one 1110tlOn proper H) thenl, but they also partIcipate 

in another, insofar as they are Joined to the -walking ITIan and together \vith 

hini COITlpOSe Dnc pdIt of n1attcr. Tbey also participate in dDOther insofar as 

are ioined (0 the vessel bohbing on the sea, and 111 anuther insofar 

they dre jCHI1cd tU th(' sea itself! and, finalJYf to anotht:'f insofar as they diC 

joined tl1 the E::-lrth itself: jf. Indeed; the Earth as ~l \vno!e n1oves. And d!] uf 

these n10rions are really in these \vhecls. (PrinCiples Part n ~nt. _) Ij 

But on the proper definition! of course: thJ.S cannot be saId; sirlcc 
body has only one irnnledJat.ely contiguous neighborhood it h2s at 
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most one proper motion. As Descartes puts it: "every body has only 
one motion proper to it, since it is understood to recede from only 
one [group of] contiguous and restmg bodies" (Princlples Part II, art. 
3I). This certainly eliminates some of the arbitrariness in the notion 
of motion; because a wheel of the watch is in motion with respect to 

its contiguous neighborhood, we are obligated to say that it is in 
motion, despite the fact that the watch as a whole is resting in the 
pocket of its owner. But, of course, thls isn't the whole story. There 
are, of course, considerable difficulties in specifying exactly what 
the contiguous neighborhood of a given body is. But that aside, there 
is another ObVlOUS problem. Motion, Descartes says, is transference, 
But Descanes also acknowledges in the Principles that transference 
is reClprocal: 

Finany, I added that the transference take place from the neighborhood not 
of any contiguous bodies, but only trom the neighborhood of those Tegcmieci 

0\ oew.'; or rcst. For that transference tS reClprocal, and we cannot under
stand body AB transierred from the nelghborhood of body CD unless at the 
same timp hody CD is also transferred frum the neighborhood of body 
AS. Everything that 15 real and positive in HIOVJng bodies, that on ac

count of whIch they are s"lid to 1110Vt.' is also found in the other bodies 
contiguous to rheIn! V\1 hich f hovv'ever, are only regdrded as bClng at rest. 

;Pnnciples, P:1rt II, arts ?9} 30) 

And so, whde there may be a sense m whIch a gIven body has only 
one proper motion, it would stIll seem tel be an arbitrary decision 
whether to say that body AB IS in monon and its neighburhood CD 
is at rest, or vice versa. 

The doctrine of the reClproClty of transference has convinced 
many that Descartes' conceptiun of motion does not allow for a 
genullle dIstinction between motion and rest.'·" But [ thmk that thIS 
IS a misunderstanding 

CruCIal to understanding what Descartes had in mind is d Iittlc
known text, most likely a marginal note he wrote in his copy of the 

in the mid-r64os, while the Latin edltlOn of r644 was 
belilg translated into French. The relevant portion reads as follows: 

Nothmg is ahsolute in motion except the mutual separation of twO moving 
bodIes. Moreover. that one oi the bodies is saId to move, and the other to be 
dt rest is relative! and depends on our conception, as is the case vvith respect 
to the mutio]l called local. Thus when J walk on the Earth, whatever is 
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absolute or real and positive in that motIon consists in the separation of the 
suriace of my foot from the surface oi the Earth, which is no less in the Earth 
than in me. It was in thIS sense that! said that there is nothing real and 
positive in Illotion \VhlCh is not in rest. 6 :' \Vnen; ho-wever, I said that rnotion 

and rest are contrary, I understood this \vith respect to ;l single bod}'! vil!ich 
is in contrary modes \Alhen its surface is separated from another body and 
when it is not.... Motion and rest difier truly and modally if by 
nl0tion is understood the nlutuJI separation of bodies and by rest the lack 
[negatio] of this separation. However. when one of two bodies which are 
separating mutually is said to ITIOVe, and the Other to be at rest; in this sense 
Inotion and rest differ only in reason [rouane!, (AT XI A:;;D-7\ 

This commentary on the sectlOns of the Prh)ciples we have been 
examining suggests that there is, indeed, a sense in which the distinc
tion between motion and rest is purdy arbitrary; when I lift mv foot. 
it is in a sense conect to say both that my foot is moving and the Earth 
at rest, and that the Earth is mLlving while my foot is at rest. Bm this is 
not the only way to think about motion and rest, Descartes suggests 
lY'lotion can also be thought of as the mutual separation of a body and 
its neighborhood, and in this sense, there is a non-arbitrarv distinc
tion between motion and rest; if a body and its neighborhood are in 
mutual transference. no mere act of thought can change that and put 
them at rest. Because of the doctrine of the reciprocity of transference 
whenever a body is In motion, we must say that its neighborhood is 
well, properly speaking; d body All cannot separatc trorn ItS nClghbor 
hLlod CD without, at the same time, CD separating from AB. And so 
Descartes notes in the Principles: "If H 7e \;\,'ont to attribute to rnotic,{] 

its altogether proper and non-relative nO/UTe [omnino pmpnam, e) 

non ad almd relatam, ndtLlramj we must say that when rwo contIgu
ous bodies are transferred, one in one direction, and the other in 
another direction, and thus mutually separate, there IS as much mo
tIOn 111 the one as there IS 111 the other" !f'nnclples Part II, art, 291. 

indeed, is the main thrust of the doctrine of the rccipnJeity of 
transference, not to mtroduce relativity and undermme the distl!1c
tion between motion and rest, but to emphaSIze that a motion prop
erly speaking belongs equally to a body and its COntiguous nelghbor
huod. But this in no way undermines the kind of dlStJDction between 
motion and rest that Descartes wants to draw. If motion is understood 
as the mutual separation of a body and its nelghborhood, then it 1S 
ImpOSSIble for a body to be both in motion and at rest at the same time 
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insofar as it is impossible for that body both to be in transference and 
not in transference with respect to the same contiguous neighbor
hood. Understood in this way, motion and rest are different and dis

tinct modes of body.bs 
Though Descartes' proper definition of rTlotJon thus allows us to 

draw a non-arbitrary distinction between motion and rest, the dis
tinction comes at some cost, and results in a conception of motion 
that is not altogether appropriate to the physics that he wants to 

build on it. On the vulgar conception of motion as change of place, 
notions like speed and direction are well-defined, given the chOlce of 
a rest frame. But matters are not so clear on Descartes' preferred 
definition. As a body moves in the plenum, its neighborhood of 
contiguous bodies will change from moment to moment, and with
out a common frame of reference) it is not clear what sense can be 
111ade of the notions of direction and speed, basic to Descartes! 
mechanist physics. There is no reason to believe that Descartes saw 
the problems that his definition raised. My suspicion is that it was 
work in progress [as other aspects of his phySICS were), an attempt to 

deal with a serious problem in the foundations of hIS natural philoso
that had not yet been fully inte!slated into his full system. It is 

significant that when we turn to his laws of motion later in thIS 
chapter, we shall find Descartes implicitly depending not on the 
complex definition of motion that he puts forward, but on a concep

tion of motion as change of place. 

6. THE LAWS OF MOTION 

There is one kind of body in Descartes' world, matenal substance 
whose essence is extension, and aU of whose properties are modes of 
extension. But how does this substance behave: For the schoolmen, 
each kind of substance had its characteristic behavior, determined 
by its substantial form; water tends to be cool, fire hot, an tends to 

rise, and earth fall. Descartes, of course, cannot appeal to such char
acteristlc behaviors. For him, the characteristic behavior of body as 
such, corporeal substance, is given by a series of laws of nature. 
Since, as noted above. all change is grounded in local motion, these 
laws of nature are, in essence, laws that govern the motion of bodies. 

While there are numerous indications of Descartes' interest in the 
laws of motion from his earliest writings, the first attempt to pre-

Descartes; "h,,~;,,~ 

sent a coherent account of those laws is found in The World. 
cartes begins his account in chapter 7 turning directly to God. "It 
is easy to believe, ') Descartes says, "that God. . IS Immutable and 
always acts in the same way" (AT XI 38: CSlvl I 93). FrOill thIS 

Descartes derives three laws 111 the following order: 

[Law A: I Each part of matter, taken by itself, always continues to be in the 

same state until coHision Y"v"ith others forces it to change. iAnd 
sOIl once it has begun to il10VC; it 'will continue always \-vith the Sdn1C force 

until others stop it or slow it down. (/\T Xl 38. CSM I 'i j! 

lLa\v B:) \Vhen a body pushes another, it Cdnnot gIve it any n1orion \vitnout 

at the salne tirne losing as much of its o\'v!1, nor (:311 it take any" of the othcr}s 

away except if its motion is increased by just as much. 

(i\T XI 41: CSlvl I ~)4·: 

C:] \Vhen a body moves, even if its HlotlOn is rnost often on <1 curved 

nevertheiess, each of its pdrts, taken individlL:dly, <llv;ays tends tu 

continue ltS rnotion in a straight line. (A.T XI .+3--.:~-4: CSIvll q(-, 

Hidden in the argument Descartes offers for the Ilrst two ldviS 1, 

another principle of some interest: 

Nov./, these tvv'O rules rollovv in an obvious \vay troIIl this ~tlone, that C;od is 

imnlUtable, and actIng alv·,:ays in the S2nle vvay, he ahvays produces the 

SJD1C efIC'ct. Thus, assulning that he had placed a cenain quantity of I110

nons In the tot~iEty of Inatter frun1 the first instant that he had created it) v",'e 

must admlt that h~ always conser;es In it just as much, or we would not 

helieve that he always acts in the same way. (AT XI 43: CStvl I 

ThIS, of course, is the principle of the conservatlOn of quanti tv of 
mOtioll, a principle that will play an explicit and important role in 
the later development of his laws of nature. 

The laws Descartes formulated in The World and the basic strat
egy he used to prove them, by appeal to God, remained very much 
the same throughout his career. But when, 111 the early 1640S Des
cartes wrote the corresponding sections of the Pnnciples of Philoso

the laws took on a new and somewhat more coherent 
Promment in the account of the la\vs Descartes gives in the Princi-

IS a distinction not found 111 the earher World. Descartes begms: 

Having taken note of the nature of monon! it 1S necessary to consider its 
cause, which is twofold: namely, first, the utllversal and primary cause. 
which is the general cause of all the rnotions there aTe In the \vorld and thenj 
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the particular cause, from which it happens that individual parts of matter 
acquire motion that they did not previously have. 

(Principles Part II, art. 361 

Descartes characterizes the "universal and primary cause" as follows: 

And as far as the general cause is concerned, it seems obvious to me that it is 
nothing but God himself, who created motion and rest in the beginning, and 
now, through his ordinary concourse alone preserves as much motion and 
rest in the whole as he placed there then. (Principles Part II, art. 361 

Though it is not explicitly identified as a law, Descartes goes imme
diately on to state a version of the same conservation principle intro
duced earlier in The World. 

Whence it follows that is most in agreement with reason for us to think that 
from this fact alone, that God moved the parts of matter in different ways 
which he first created them, and now conserves the whole of that matter in 

the same way and with the same Jaws ieademqlle ratione! with which he 
created them earlier, he also always conserves It with the same amount of 
motion. ;Principles Part II, art. 36\ 

After discussing the universal cause of motion, Descartes turns to 
the particular causes: 

And from this same immutability of God, ccrtain rules or laws of nature can 
be kno'"vn. which are secondary and partIcular causes of the ditferent mo
tions we notice in individual bodies. (Principles Part n, art. n! 

Descartes then introduces three laws of motion, the recognizable 
successors of the laws he presented earher m The 'vVorld, though 
presented in a dIfferent order. The first la,v corresponds closely to 

law A of The 'vVorld. 

[Law I:] Each and every thing, insofar as it is simple and undivided, always 
remains, insofar as It can jqllantum In .Ie in the same state. nor is It ever 
changed except by external causes. . And therefore we must conclude that 
i,vhatever moves/ ahv';1ys moves insofar as it can. 

(Pnnciples Part II: an. 37 p'o 

The second la"v concerns rectilinear motIon, and corresponds to law 
C or The 'vVorld.· 

[Law 2:! Each and every part of nutter, regarded by itself, never tends to 

continue n10ving in any curved lines, but only in accordance v.;itll straight 
hnes. i!'nncipJes Part II, art. 39: 

Descartes' physics 

The third law pertains to collision, and it IS a further development of 
Law B of The World: 

[Law ):j \Vhen a lnoving body coruts upon 2nother; if it has Jess foret'- for 
proceding in a straight line th~in the other b2S to resist it; then it is deflected 
in another direction, and retaining its l11otion j changes only its deterrrlina~ 

tion. But if it has n1ore, then it nloves the other body with it, and give~ the 

other as n1uch of its motion as It itself loses. (PnncipJ(!s Part Il, art. 40) 

Law 3 is then followed by a series of seven rules in which Descartes 
works out the specific outcomes of various Dossible Cdses of direct 

collision. " 
Let us begin our discussion by considering Ljescartes J conserV2

tion principle, as given in the Principles. When Descartes gives t111S 

principle in The Worle!, as I noted earlh.:r, It IS not given as a 
pIe! but as part of the argurnent for the collision lavv; La,v B. Further
more, there is no numerical measure suggested; Descartes charaCTer

izes what God conserves m the world 
of motIOns" XI 4Y CSM I he uses, 
rnouvementS curiously enough in the may he a typographiIIJ 

cal error, but it Inay indicate that \vhat [)escartes! Gud is preserVing 
IS, quite literally, a certain number of motim1s, perhaps the tact that 
such-and-such a number of bodies is 1TIo\'ll1g." However, It IS also 

pOSSIble that Descartes was simply unclear about what pre
it was that God was conserving at this point. In the PnIJciples 

Descartes is quite clear about the numerical measure. He 
writes: 

/\ltl10Ugh ... rnorion IS nothing In rnovlng In~ltter hut its Inode! yet 1l has cl 

certain dna detenl1inate qU~lntity, \vhich \\'c can easl1-y understand to bt; able 
tD rernain ahvays the saIne in the \vhole universe of things, though It 

in its individual parts. And so, indeed. vve n-dght, for example, thnlk 
thaI: \vhen one pan of nlatter D1uves twice dS faST: as another, and the other jS 

t \vice as large :JS the first,. there is the sanlC <lI110Unt CJt motion in the srnaHer 

as in the larger. . (Princlples Part II, drt. )6) 

VVhat God conserves, Descartes suggests, is size times speed. 
It is important here not to read into Descartes' conservation prInCI

ple the modern notion of momentum, mass urnes velocity. First of 
all, Descartes and his contemporanes did not have a notion of mass 
mdependent of SIze; in a world in which all body IS made up uf the 
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same kind of stuff, there is no sense to equal volumes (without 
pores, etc.) containing different quantities of matter.'; And while 
Descartes was certainly aware of tbe importance of considerations of 
directionality," directionalIty does not enter into the conservation 
principle at all. \Vhat is conserved is size times speed slmpliciteT, so 
that when a body reflects, and changes ItS direction, then as long as 
there is no change in its speed, tbere is no change in the quantity of 
motion. 7 \ 

Descartes} conservation principle was exteremely inHuential on 
later physicists; a basic constraint on nature, it defined an Important 
way of thinking about how to do physics. Unfortunately, the law 
turned out to be radically wrong. Though many Cartesians were 
very resistant to admItting it, Descartes' conservatlon principle led 
to many absurdities. In an important series of arguments in the 
16805 and r69o'sj Leibniz displayed some of the absurdities that 
follow from Descartes' principle, including the fact that if the world 
were governed by Descartes' principle, one could construct a perpet
ual motion machine. 76 

But nght or wrong, the conservation principle is not, by 
sufficient for Cartesian physics. Though lD the Principles it IS pre
sented as a general constraint on all motioH. it does not, by Itself, tell 
us how any individual bodies behave; as long as the totdl quantity of 
motion in the world is conserved the conservation prinClple is satis
fied, no matter how any individual body may happen to behave. It is 
in this sense, I think, that the conservation pnnciple is taken to be 
the "universal and primary" cause of motion, and must be supple
mented with "secondary and particular causes," a series of partinl
lar laws that, like the conservation prinClple, are said to follerw from 
the Immutability of God. As given in the PrinC1pjes these laws in
clude two laws that might be called princJples 0/ persistence. laws 
that mandate the persistence of certain quantities in individual bod
ies, motion in the case of Law I, and the tendency to move in a 
recnlinear path in the case of Law 2. But sometintes these laws may 
come mto conHict in dIfferent bodies; if A is movmg from right to 

left, it may encounter a body B that is moving from left to right. 
La'ws I and 2 tell us that the motlOns of hath bodies tend to persist; 
LaVi 3 tells us how the conHicting motions in those two bodies are 
reconciled with one another and in that sense, it constitutes a kind 
of principle of reconciliation. 

Descartes' physics ) 

Law I asserts that every thing remaIns in the state it IS in! untIl 
changed by external causes. Motion apparently 
case l something that is a state of body, and! .15 such! I11USt persist iIl 

just the same way as other states of This principle is set ll1 

direct opposinon to Aristotelian accounts of motiOI1. On the Anstu
te!ian conception of motIOn, a body 111 motion tends to come to rest. 
Elaborate explanatIons had to be given tor why a prOJectile continues 
in 111otlOn after it leaves that which gives it its lIlitlill push," Des
cartes, of course, does not have to expLlin this, He wntes: " 
our everyday experience of projectiles cUIl1pletely confirms thiS first 
rule of ours. For there is no other reason \vhy a projectile should 
persist in D1otion for sonle tilTle after it leaves the hand rhdt thre\v 
except that \vhat is once in 111otion continues to rnove until it is 
slowed down by bodies that are 111 the \Vay" Pan II 

The AnstOtelian view that bodies in motion tend toward rest is, 
for DesGHtes/ an absurdity. Descartes nOtes that those who except 
motion from the general pnl1cIple or the persistence of states hold 
that: fl[nlotions] cease of their o\vn nature, or tend to\vard rest. But 

this is, indeed! greatly opposed to the ta\vs of nature. For 
contrary to rnotion; and nothing can., frorn its oVv'n na.ture 

j 
nrc,{,,'('d 

tu\vanJ its o\vn contrary; or t()\vard its 0\'\'11 destruction!! lVn[JCWJe·, 

Paft II} art. Tvvo things are especial1y her:;: ttfSt, 

unlike the schoohncl1, IJescartes sees ill0tion as itself a state 

Fen the schooln1eD, Dlotion is the process of passing £n.H11 Cine 
state to another; ~l:J for Liescartcsj it is itself a state

i 
and as such! it 

persists. Second, for Descartes it is a state that is distinct frOID and 

opposite to that of rest. IJescartes seen1S unan1biguous here in hold-
that motIon and rest are opposltes. 

This observation, that motl0111l1 and uf Itself persists, lS one of the 
1110St ilnportant insights that grounds the nevv physics of the seven
teenth century. DescJ.rtes did not invt:nt it; it can bc found earlier in 
his nlcntor Isaac Beecknlan/ and in various fonns LD his conternporar
ies Calileo and Cdssendi, It received its canonic~-d statenlent in Sir 
Isaac Ne"\vton IS "-\:here it is enshrined 25 the principle 

inertia. Descartes is sometimes h'1ven the credit for 
published statenlent of the "correct!! version of this importa.nt 

ciple, and he I11ay deserve it. f-Iovvever it is impurtant to recognizej 

that \vhile l)cscartes \vas certainJy <111 early advocate of the priI1ci~ 

pIe, and important HI dissell1in3tlng itt it \-vas 'very D1Llen In the air at 
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the time he was writing, and the version he offers, grounded as it is 
in the radical distinction between motion and rest, as we have seen, 
and in the immutability of God IS in important ways different than 
the similar principle offered by others in his century." 

In the explicit statement of Law I, Descartes is not clear about the 
motion that is said to persist; does it always maintain the same 
direction: the same speed? This is to some extent clarified by Law 2 

of the Principles. which makes clear that what persists is rectilinear 
motion: "each and every part of matter, regarded by itself, never 
tends to continue m.oving in any curved Imes, but only in accor
dance with straight lines" (Principles Part II, art. 391. But this law is 
more than just an ampllfication and clarification of Law I. The real 
focus of Law 2 is an important consequence of the persistence of 
rectIlinear murion, the tendency of a body in curvilinear motion to 

recede froD1 the center of rotation. Consider a body rotating around a 
center, for example, a stone in a sling. If we consider all of the causes 
that determine itS motion! then the stone "tends" [tendere. tendreJ 
circularly." But if we consIder only "the force of motion It has in it" 
(Principles Part III, art. )71 then, Descartes claims! it "IS in actIOn to 

nlove/' or "is inclined to go," or "is determined to fnove" Of "tends" 
to move m a straight line, indeed, along the tangent to the circle at 
any given pomt.'; And, Descartes concludes: "From this It follows 
that every body \'\'h1ch is moved circularly tends to recede from the 
center of the cude that it descnbes" (Principles Part II, art. 
This tendency to recede, what later came to be called centrifuga 
rorce, is very important to Descartes' program m physics. Descartes 
hdd that the planets are carried around a central sun by a sworl of 
t1uid, what he called a vortex. Light, on Descartes' view, is Just the 
pressure that thIS fluid exerts in trying to recc:de from the center of 
rotation.'; Law 2 is central to the program insofar as it estabhshes 
the existence of this centrifugal tendency that is light. Though, m a 
sense, It is just a consequence of the more general Law 1, it IS suffi
CIently important to Descartes to get independent statement. 

The third and last law in the Pnnciples governs what happens m 
impact, when two bodies have states, both ol which would tend to 
perSIst, but which cannot persist at the same ome. The question was 
certainly broached in Law B of The \Norld. There Descartes writes 
that "when a body pushes another, It cannot give it any motion 
without at the same time losing as much of ItS own, nor can it take 
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any of the other's away except if its mOtion is increased by just as 
much" (AT X 41: CSM [ 941. But although this bears em the question 
of impact, it falls considerably short of a genuine law of impact. The 
Jaw says that if one body transfers motion to another in coJ!ision, it 
must lose a corresponding amount of its own, But it does not say 
when motion is to be transfered. and when it IS, exactly how much 
one body gives to another. And so, from this hw it is impossible to 
determine the actual outcome of an actual collision. Matters are a 
bit clearer with the impact law Descartes presents in the Princli7lf'S 

There Descartes divides the question into tvI/O cases. ConSIder 
B colliding with body C If B has less torce for proceeding than C has 
force of reSIsting, then B IS reflected, and C continues 111 its previous 
state. But if B has more rorce for proceeding than C has rorce of 
resisting) then B can Inove C/ gIving it JS n1uch il10tion as it loses, 
Impact, then, is regarded as a kind of contest between the two bod
ies. If the force for proceeding in B IS less than the force of reSisting 
111 C, then C wins and gets to keep its state. If, on the other hand, the 
rorce for proceeding ln B IS greater than the force at resisting m C, 
then B wins and gets to Impose its motion un c. M' 

Although the impact la',,\, 1Il the is a consHlerahle ad
vance over the parallel lav,' in The World. it is still not clear how 
exactly it is ttl be applied in actual circurnstancesj it is by no iDeal);) 

clear from the bare law Just how force for proceedmg and rorce of 
resJsting are to be calculated, and how much motion is to be trans
tered from the winner to the loser of the COntest, for example. But 
matters are clarified a bit through an example that Descartes works 
out 111 the Principles Immedlatdy following the statement of Law 3 

some cxplanitory remarks: Descartes adds seven rules of im
pact, dealing WIth various possible cases in whIch two bodies mov

on the same hne collide directly. (The rules are summarized 111 

the Appendix to thiS chapter.) From the rules Descartes gIves we UlIJ 

infer much about how he was thinking about impact. From R,-Rj, 
tor example, we can conclude that when we are dealing with two 
bodies in motion, their force for proceedmg and torce of resistmg IS 
simply to be measured by their quantIty of mOtion, that IS, their SIze 
times therr speed. Furthermore, from R2 and R3 we can also infer 
that when a body B wms the Impact contest, it Imposes iust enough 
motion on C to enable 13 to contmue l!1 the same direction in whrcb 
it was movmg, that is, just enough monon for 13 and C to be able to 
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move off in the same direction with the same speed. The cases in 
which one body is at rest is a bit more complex. Consider R4-R6. It 
is fair to assume, I think, that as in RI-R3, the force for proceeding 
in B is measured by B's size times its speed. But what of the force of 
resisting in C: In presenting these cases, Descartes argues that "a 
resting body resists a greater speed more than it does a smaller one, 
and this in proportion to the excess of the one over the other!l (Princi~ 

pies Part II, art. 491. This suggests that the force of resisting C exerts 
is proportional to its own size, and the speed of the body that is 
colliding with it. This has the rather strange consequence 
Descartes fully endorsed) that a larger body at rest could never be 
moved by a smaller body in motion, no matter how fast that smaller 
body were to move." 

Descartes' seven rules of impact were very problematic for his con
temporaries. Descartes found very quickly that he had to explain 
himself at some length, particularly with respect to his analysis of the 
case in \vhich one body is at rest, and in the French edition of the 
Principles of I647, these sections receive alterations more extensive 
than those in any other section in the book. 8q Indeed, the law of 
impact and the rules that follow seem to be work in progress that 
Descartes never really finished. Nor for that matter are they ever 
applied to any real problems in Descartes' physics. As late as 26 Febru
ary r649, Descartes wrote Chanut saymg that "one need not" spend 
much time with the rules of Impact, because "they are not necessary 
for understanding the rest" of the Principles (AT V 29I: CSMK 369). 

Later physicists quite decisively reiected Descanes! rather crude 
formulations." But despite the obvious problems there are with the 
mles, they are very revealing of cenain aspects of Descanes' thought. 
For one, the rules of impact show quite clearly Descartes' dIstinction 
between motion and rest. Consider rules RS and R6, the case in which 
two unequal bodies collide, one of which is at rest. When the larger 
body is at rest, the smaller one is reflected (R 5I, but when the smaller 
body is at rest, both travel off at the same speed m the same direction 

These two cases clearly cannot be redescriptions of one another. 
But if the dis tinction between motion and rest is just arbi trary, then it 
should make no physical difference whether it is the smaller or larger 
body that we consider at rest. But even though the rules of impact 
embody the nonarbitrary distll1ction Descartes wants to draw be
tween motion and rest, there is no hint in the rules of impact of the 
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complex definition of motion that is supposed to enable us to draw 
the distinction. 9c In the rules of ImpaCt, there is no reference to the 
presunlably separate neighborhoods oT bodies aSSU111ea at res\: Hl 

terms of which the proper motions of bodies Band C are defined. 
common fran1e of reference is assuDled,; motion is treated alrllos t as if 
it were simple local motion. 

7. MOTION AND FORCE 

One question that the laws 01 ImpaCt raise for the Cartesian meta
physics is that of force. As we discussed at some above, for 
Descanes, bodies are extenslOn and extension and contam 
only the modes of extension. But Vie also saw that in Law 3 of the 

Descartes makes explIcit 
the force for proceediu£ and the torce of resisting bodies 
Descartes holds, determines the outcome of any collislOn. vVhat 
sense can be made of the claim that merely extended bodIes have 
such forces: In explicating Law 3, Descartes offers the fnllnwirw 
account of the forces to which that law appeals: 

iVh{]t the force each body hds [0 oct 01' in. Here \ve rnust 
carefully notc that the force each hody has to act on another or to reslst the 
actl0n of another consists in this one thing, that tach and every thing tends! 

insofar as lt can in se est! to ren1ain in the same state in \'\7hicb n 
is, in accordance with the law posited in the Erst place."' Hence that which 
is joined to s0l11cthing else has S0111e force to inlpede ItS being separated; 
that \vhich is apart has son1C force for ren1aining separated i that \vhich is at 

rest has SOlne force for ren1aining J.t rest, and as a consequence has sonle 

force for reSISting all those things \vhich can change th~Hi that \v}uch Dloves 
has some force tor persevering in its motion, that is. in a motIon with the 

san1e speed and to\vard the Sanle direction. (Principles Part n~, art. 43) 

Because bodies rernain in theIr states of rest or illotion in a 
direction with a particular speed, they exert forces that keep them in 
their states, and resist change, Descartes claims. 92 But this answer is 
not wholly satisfactory; tor it just raises the questlOn as to how 
Cartesian bodies can have the tendencies that Descartes attributes 
to them, a notion no less problematIC than that of force. 

A satisfactory answer to these questions leads us back to the ultl~ 

mate ground ot the laws of motion, God. As noted above, Descanes 
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is quite explicit in holding that it is God who grounds the laws of 
motion in the world. Descartes, along with the tradition in Chns
tian thought, holds that God must not only create the world, but he 
must also sustam the world he creates from moment to moment." It 
is this conception of God that is explicitly introduced in justifying 
the conservation principle that starts the exposition of the laws in 
the Principles. 

We also understand that there is perfection in God not only because he is in 
himself immutable, but also because he works in the most constant and 
immutable way. Therefore, with the exception of those changes which evi· 
dent experience or divine revelation render certain, and which we perceive 
or believe happen without any change in the creator, we should suppose no 
other changes in his works, so as not to argue tor an inconstancy in him. 
From this it follows that it is most in harmony with reason for us to think 
that merely frOD1 the fact that God lTIoved the parts of Dl8-tter in different 
ways when he first created them, and now conserves the totality of that 
matter in the same way and with the same laws [cademL]Ue ratione] with 
which he created them earlier, he always COnserves the same amount of 
monon in it. !Principle., Pan II, art. 36) 

Descartes SImilarly appeals to the divine sustenance in justifying his 
"secondary and particular causes" of monon, the three lavvs that 
follow the initial conservation principle: "From God's immutability 
we can also know certain rules or laws of nature, which are the secon
dary and particular causes of the various motions 'we see 111 particular 
bodies" (Principles Part II, art. 37i. Descartes' reasoning is by no 
means clear here, and there is wide lattitude for interpretation. But 
one way or another Descartes held that it is an immutable God whose 

divine sustenance is responsible for the various laws Descartes posits, 
for the conservation of quantity of motion, for the persistence of 
motIon, for the orderly exchange of motion in collision. 

This suggests that the force Descartes appeals to in Law 3, and the 
tendency a body has to persevere 1Il its state derive from God, from 
the immutable way in which he sustatus the world he creates, 1I1 

particular, from the way in which he sustains the bodies in motion 
in that world. In thIS way force is not in bodies themselves'"' 

The appeal to divine conservation that underlies the laws of mo
tion in Descartes' physics suggests strongly that in the phYSical 
world, at least, it is God who is the primary cause of monon; il1 a 
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world without the substantial forms of the scbootmcn to do the iob, 
God steps in directly to cause bodies to behave as they characteristI
cally do, This comes out nicely in an exchange that Descanes had 
with Henry Morc. vVriting to Descartes on 5 March 1649, Nlore 
asked if "matter, whether we Imagine it to be eternal or created 
yesterday, left to itself, and receiving no impulse from anything 
would move or be at rest?" (AT V 3 I 6),; Descartes' ans,ver appears in 
August 1649: "I consider 'matter left to itself and receiving no ilTl

pulse from anything else' as plainly being at rest. But it is impelled 
by God, conserving the same amount of motion or transference in It 
as he put there from the first" IAT V 404 CSMK 381). God. Des
cartes suggests, is what causes bodies to move in the physical world. 
But God is not the only cause of illotion in IJescartes ' \-\Todd. 

But even though God is the primary cause Of mouon in the 

cal world, it is important to recognize that God is not the only such 
cause; Descartes does allow that 11mte minds, too. can move bodies 
Writing again to More, Descartes notes: 

That transference that I call motion lS a 

narnelYI it is a illude in Ho\vever the force movlng a jbOC1Yi can 
that of God conserving as ll1ucb transference in nl~lttcr as he placed in jr 
the first nlonlcnt of creation or also that of d cre<:1tea substance, Eke 
1111nJ, t")[ 50rnerhing else to \vhich gave the power of T110v1ng 

bouy. (AT V 40,-4: CSMK 

WhJt is that "something else'! Descanes has in mind here? 

are certam]y included, as certain other passages ll1 the More corre
spondence and elsev..'here suggest. 9i It is not absolute 
that Descartes meant to ntclude bodies among the finite substances 

that can cause motion'"' But I thmk that it is highly unlikely. If 
Descartes really thought that bodies could be causes of motlon like 

us, and probably angcIs; I suspect that he would have included 
them explicitly in the answer to More; If bodies eouid be genume 
causes of motion, this would be too important a fact to pass umnen. 
tioned Furthermore, Descartes' whole strate.sl' for deriving the laws 
of motion from the immutability of God presupposes that God is the 
real cause of motion and change of motIOn in the inanimate world or 
bodies knocking up against one another. Somewhat more difficul t to 

determine is whether or not bodies can be genulI1e causes of the 
states of sensation or imaginatIOn. Though Descartes persists 1Il 
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holding that mind can cause motion in bodies, he is somewhat more 
guarded about the causal link in the opposite direction. The argu
ment for the existence of the external world presented in the Sixth 
Meditation, where bodies are said to contain the "active faculty" 
that causes sensory ideas in us would suggest that bodies are the real 
causes of our sensations. But later versions of the argument found in 
the Latin and French versions of the PrinClples don't make use of the 
notion of an active faculty in bodies, and seem to posit a progres
sively weaker conception of the relation between bodies and the 
sensory ideas that we have of themY While there is room for dis
agreement, it seems to me that all of the important signs lead to the 
view that bodies (inammate bodies, at leastl have no real causal 
efficacy, and lack the ability to cause either changes in motion in 
other bodies, or sensations in minds. 

With the account of the laws of motion, we complete the founda
tions of Descartes' program for physics. Though I shall end my ac· 
count here, Descartes did not. Descartes l program extended to the 
explanation of all phenomena In the physical world, life mcluded, all 
grounded on the simple foundations he set out, extended substance, 
moving in accordance with the laws of motIOn."' 

APPENDIX: DESCARTES IMPACT RULES
 

PRINCIPLES PART II, ARTS. 46-~2
 

Consider bodies Band C, \vhere v(B) and viC) are the speeds Band C 
have before impactl ViB!' and vlC)1 are their speeds after Impact. and 
miD) anl; m(C! are their respectIve sizes. 

Case I: B is moving hom to left, and C is JT!ovlm: 

from left to right 

RI If m BI=m(C), and v(Bl=viCj, then after the collision, v(B)'= 
'=v(B =viCj, B moves from left to nght, and C moves from right 

to left (i.e, Band C are reflected in opposite directlons1. (art. 
R2. If m(B) :> miC), and v(B]=v(C), then after the colliSIOn, 

vIB!'=v!,C)'=v(Bl=v(Ci, Band C move together from left to right (i.e., 
B continues its motion and C IS reflected in the opposite direction), 
(an. 471 
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R3· If m(BI=mICi, and v(B) > v(C), then after the cO]lJSLOI1, Band 
C move together from nght to left B continues its motion and 
is reflected in the opposite dIrection) and "iQ!' -,,:,

2). tart. 

Case II: C is {it rest and B collides \vilh it 

R4· If m(B) < mlC, then after the collision, C remams at rest and B 
rebounds li.e.) B moves off in the opposite directioni WIth vIB!' =v(BL 
(art. 491 

RS· If m(B) > miC), then after the collision, Band C move 
gether in the directIon in which B was n;nvincr 

with v(BI'=v(C)'=lmIBlv(B!I(m( 
from the example usmg the conservation prmclpie.j(an. 

R6. If mIB)=m(C!, then after the collision, C moves in the drrec
tion B originally moved with V(C)'=ir/4IvIB! and B would be 
fleeted in the opposite direction; \vith -=\ lart. 5 I 

Case III: Band C (nove in the senne direction; ~v'-ith F(l3) 

> F(C) 

R7a If mlB) < m!CI and lithe excess of speed in B IS greater than the 
excess of SIze 111 C,I! re., v(B)/v(C) > m(Cj/mIBj, then after the colli
sion, B transfers to C enough motlOn for both to he able to move 
equally fast and in the same dnection. Le., v(BI'=vICI'=(m(B)v(Bi 
mIClv(C!!/(miB)+m(C)). [The formula is inferred from the example 

the conservatlOn principle, In the French verSIOn, Descartes 
drops the condition that m(B) < m(CI, though he keeps the condition 
that v(B)/v:C) > m(C)/m(BI.J lart. 52) 

R7b. If mlB) -< m(C! and "the excess of speed m B" lS less than 
"the excess of size in C," I.e., v(B)/v(C) < mICI/miB), then after the 
collision, B is reHected Il1 the opposite direction, retammg all or its 
motion, and C contInues moving in the same direction as before, 
with v(BI=v(B)' and vICi=viCI' (art. 52) 

R7C. If miB) < m(Ci and v(Bj/viC!=m(C)/m(BL then B transfers 
"onc pan of its motion to the other" and rebounds with the rest. 
[This rule is only in the French edition. There is no example b,m 
which one can infer a formula, but perhaps Descartes means that B 
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would transfer half of its speed to C, so that by the conservation 
principle, v(B)'=v(B)12 and v(CI'=(312v(C).] (art. 52, French version) 

NOTES 

I	 For accounts of medieval natural philosophy, see, for example, Grant, 
Phvsical Science in the A1iddle Ages; Lindberg, (ed.!, Science in the 
Aliddle Ages: Kretzmann, et aI., (eds.l, The Cambridge History 01 Later 
l'vledieval Philosophy, sect. VII. 

2	 For an overview of Renaissance alternatives to Aristotehanism in tutu
ral philosophy, see, for example, Ingegno, "The new philosophy of na
ture,!! in Schmitt, et al. (eds. L The CClnbridge History of Renais_"Llnce 

Philosophy, pp. 236-63. It is to be emphasized that in the Renaissance: 
there was not one single opposition to Aristotle and Anstotelianism, bm 
a wide variety ot quite different opposing programs. 

On the persistence of Aristotelianism m the Renaissance and into the 
seventeenth century, see especially Schmitt, Aristotle and the Renois

sonce. For an account of the sort of education Descartes would have 
received in the Jesuit schools, see the notes to pMt one in Gilson, Des
cartes.' DiscoUTs de 1(1 methode, texte et comment(1ire. and C de 
Rochemonteix, Un coJlege des !esuites. The jesuit schools of the 
time were supposed to follow the [esuit Ratio Stlldiorum. a careful and 
detailed curriculum that had been worked out and approved by the Soci
ety of Jesus for use in their schools. See, for example. Fitzpatnck (ed.\, St. 
Ignatius a11e1 the Rotiu StudioTLllTI. The full text of the Ratio Sluchorurn 
is given in Ladislaus luk~lcsJ 5.)./ (ed.L R.atio iltque Institutio Studionnn 
SDcletatis [esll. [I586 I59I. 1599) (Monumentii PoedagoglLd Societotis 
fesu, vol. V; ;"vlooumenta }jj)torica Societatis lesu. ,vol. I29! lRorne: 
lnstitutum Hlstoricum Societatis lesll, 19S6!. For a more general ac
count of French higher education in the penod, see Brockliss, French 

HighBJ Education in the Seventeenth and Eighteenth Centuries. 

-+	 See, lor eXdmple, Aristotle, Physics I, ch. 7, particularly as mterpreted In 

St. Thomas, The Principles of Nature. In practice, though, the theory 
could get very complex. See, for example, Maier, On the Threshold of 

Exact Science, pp. 124-.-1-2. 

For St. Thomas, for example, substantial fortn is that which actualizes 
prime matter, and matter by Itself is pure potentiality; see On Being o!Jd 
Essence. chap. 2. For other later thinkers, though, form and matter have 
peater autonomy from one another, and more of a capacity for mdepen
dent existence. See, for example, Whippei, "Essence and EXistence," in 
Kretzmann, et a1. teds pp. 3SS-410, esp. p. 410. 
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6	 See also AT llJ 6Ar CSMK 219; AT V 2l2-Ij: CSMK 3S7-8 Deseartes 
offers a similar interpretation of Roberval, who had proposed a kind of 
theory of universal gravitatIOn; see AT IV 401. While I often borrow from 
the excellent translations in CS1\1, in most Cj.ses the translations .are my 
own, for better or for worse. 

7	 See the reference cited in note 2; dnd Vickers (ed.), ()ccult and Scientific 
lvIenta]ities in the RenaissOllce. 

Ii	 On seventeenth-eentury atomism, see especi,llly Lasswitz, Geschichte 
del Atolnistik von] A1ittela}ter bis "':I../ClrvtorJ: KargoI1, ../itomism in En
gland from Hariot to NeVvLon, Mane Boas, "The establishment of the 
mechanical philosophy, 'I C1sirlS 10 [1952 L pp. 4 I 2·- S4 I; Jones, Pierre 

Gassendi 1 S92-L6:;; 5. An IntelJectuo.l Joy, Gosse-neii the 

.4tonlist: Advocate of JlistoT;',! in an Age of SCience; and i\leinel
j 

Seventeenth-Century Atonusm' Theory, Epistemology, and the Insuffi
ciency of Experimen t." 

9	 Though he was later to reiect the he had been taught, it is 
interesting that when in 1638 a friend asked wbere he should send his 

son for schooling, he recomme:nded not the Dutch universities, where 
there were many sympathetIC to Descartes' own thought, but La Fleche, 

out the teaching of philosophy for special praise. See AT II 378. 

10	 On the teaching of iTIathelnatics in the Jesuit schools] see Cosentinu. 
"Le Inatematiche nella Ratio Stut/iolLn?] della COlupagnia di Gesti. IJ pp. 

171-213i DajnviUc, "L'ensegnenlent des n13then1ariques dans les Cul
le-ges }esuitcs de France du XVIe au XVIlrc sH'::cle/' pp. 6-21, 109-2) 

Rodis-Lev·;is, uDesccutes ct les D1athen1atiques au college! /I in Grimalch 

and l'vlarion (eds.), Le l)iscours et sa nIc~thodt', pp, 187-211; VVallacc; 

C;alileo and his Sources' The Heritage of the Ron1ano in (~{lli

leo's ScjeIlL.'c; pp. 136-48; and [)ear! A1cIsenne ond the Learning r;,r the 

Schools, chap. 4. 

I I	 Beeckman's campiere survivmg notes are pubiished in de Waard led 
louInal tenu pal Isaac Beec1<rna!f de [604 j 1634.: the passages that 

relate specifically to Descartes can be found in AT X 41-78. Descanes' 
own record of some of those conversations can be found in the nOtes 
from [)escartes' "Parnasus!l manuscript, as presern=J by Lelbniz j see AT 
X 219££ and Gouhlcr, Les Prernieres Pensees de [)eSCl1rtes. p. 15· It is 

from this period that Descartes' first completed work dates, the Cornpen

,hum WUS1Uie, wntten by Descartes as a present for Beeckman. The 
Compendium can be found in AT X 88-t41 and in d new, annotated 
edition by Frederic de Buzan. The study of mUSIC \vas, of course! for 
Descartes! conten1poraries! part of mixed 1118themdtics! al(}ng \vith as

trononlY and rnechanics, and so this work fits neJtly \"\.'lthin the context 
of the other things I)cscartes discussed \vith his nlenror. ()n the place of 
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music in early seventeenth-century thought, see Dear, lvlersenne and 

the Learning of the Schools. chap. 6. 
T 2 In one of the discussion notes Descartes presented to Beeckman, he 

talks of "one atom of water !unus aquoe atomusj" traveling twice as fast 
as "two other atoms"; see AT X 68. Furthermore, the problems Des
cartes discussed with Beeckm,m include the problem of free-fall in a 
vacuum; see AT X 58-6 I, 75-8. While suggestive, these are not decisive. 
Though Descartes used the term "atom," it is not in a context in which 
itS indivisibility or perfect hardness is at issue, so it isn't clear that he 
meant the term in its stnct technical usage. Furthermore, the (counter

factlul! discussion of motion in a vacuum is commonplace among scho
lastlc natural philosophers, all of whom would deny that there really 

could be such vacua in namre. 
l)	 On Descartes' development 111 the 1620S, see Milhaud, Descartes sa

vant: Rodis-Lewis, L'Oeuvre de Descartes, ch. II. For the dating and 

development of the Rules see Weber, La Constitution du texte des 

Regulae; and Schuster, "Descartes' l'vlathesis universalis, 1619-28," in 

Gaukroger led.!, Descartes: Philosophy, Mathematics and Physics, pp. 

4 1 -96. 
14 Magnetism is discussed in Rules XII, XIII .. ;lnd XIV of the Rules. AT X 

427,430-1,439: CSM 149-50,52,57. 
IS See p;lrticularly Rules XII and X1Vof the Rules. AT X 419, 442-7: CSM 1 

44-5,59-62 . 
16 The metaphysics of 1629-30 is rnentioned in a letter to Mersenne: ) i 

April 16,0, AT I 144: CSMK 22. For an account ot what It might have 

contained, see Rodis-Lewis, L'Oevvre, cll. Ill. 
17 See, for example, AT [ 13, 23, 53f, 71, 106-7, 1°9, 119.-20, l27, ]79· 
18 See AT 1270-2,285-6; the latter is trans!Jted lil CSMK 42-4. 
19 See AT I 314, 339; the latter is transLlted in CSMK 50-2. The former 

p;lssage, from a letter to Morin from September or October 1634 lS not 

altogether cleM, but the implicatioll is that Descartes may be back to 

work on his Optics. 

20 See AT VI 74-77: CSM 1149-5°.
 
II See AT HI 232-3: CSMK 151i and AT III 259-60.
 
22 See AT III 286, 470, 49 I -2; this last passage is translated in CSMK 205- 10 .
 
23 See AT IV 72-3. The book was strllm the process of being printed in 

?viay 1644; see A..T IV 112- 1 3,122-3. 
24 Some mention must be made of the notions of substance, duration, 

order, and number, which ale common to all existents and thus not 
understood through either thought or extension; see PrinCIples Part I, 
art. 48. These notions appear iI1 the Rules as the "common" simple 
natures (AT X 419: CSM I 44--'), and in the celebrated letter to Elisabeth 
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of 21 l'vlay r643 a~ one of the groups of I'primitive notions'} in terrns 
yvhich everything is cCHnprehended (i\T III ho 5: C1'vlSK 2 I K] ~rhougn 

they pertain to lnental and n1aterial substances, these notions vvould nct 

seem to he cODlprehcnded through the principal attribute! thought 
extension. 

2)	 Descartes SeelTIS to take a SOD1C\vhat different point of vie\\' in his c:on

versation vvith Burman; see _AT V J 56, translated in Cottingham, [Jes

cortes' Con;,.'ersotion \1/ith Burman, p, 17, 

26 See Principles Part 1. art. h 3, 

27	 It is interesting to note here that the Latin Dloaus n1cans 

vvord used in the French translation of the Principles js 
;'\vay..'J 

20	 Sec} for eXdrnplc" Aristotle, CategorJes, 
Essence. ch. 2, sect. 2, and Coclenms, 

and 1097~8. 

29 "Risibility!! is, strictly speaking, \vhat \Vas called a property: \vhile not 

in the essence of a hUTIlan being, 1t belongs to all and only ournans. Se(~ 

l\ristotle, Topics L) 1022. T7ff, The actual act uf Llu,ghing lS \Vh~lt \vas 
called a proper accident; something that can only be in ~l hurnan being} 

but isn't in every hUlllan ahv3ys, See Goclenius, Lexicun philosophi

curn, p. 28. 

See the references given above In note I:;; tor the e3rlit'st suggestions 

Descartes l doctrine on the nature of bod\---, 

See AT VIl 79-80: CSNI !J S5· 

It is important to note} though, that in responding to Hobhes; [)escartes 

denies that the v.,rax exan1ple JS intended tu establish anything about the 

nature of body. See AT VII 17 5: CSM II T7-4 

j") The French version of this article 21dds;{ POSltjvc SL8tC!nent ,thou! their 

nature: "and that its nature consists in this alone, that it is a SUDSLJ.I1CC 

\vhich hJS extensiOl1c'l Note also the very sirrdlar argurnent 1n Pnncl'ples 

Part n, art. T I, where Descartes 1S arguing that "'the extenslOo con stitut

mg the nature of a body is exactly the same as that constituting 
nJture of a space. II 

34 See als(1 the discussion in the Fir')! Replies - AT VII I 20~ r' CSM II 8 ~-(; 

3 ~ ".Act'! (UctLO') is He)t to be understood as an action l but in the scholastic 

sense, as an actuality, son1ething real. 

:Zh In the I 643 letters to Elis.1beth on n1ind~-body union and interaction, 

De~cartes adds a third class l those that depend on the union of mind and 

body, sec AT !II 665-6 CSMK 218. 
37 Again. /lact''' is to be understood as a technical tern). The French transla

tion of this passage has an interesting variant; instead of saying that all 
corporeal acts "dgrcc in the common concept of extension," the French 
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says that "they agree with one another insofar as they presuppose exten
sion" (AT IXA 1371. See also AT VII 121,423-4: CSi"vl II 86, 285-6. 

38	 Aristotle's main attack on the vacuum can be found in the Physics IV.6~9· 

39	 See Grant (ed.1, A Source Book in Medieval Science, p. 48. The relevant 
section of the condemnation is § 49. The objection assumes a finite 
world, as both Aristotle and his medieval followers generally did. 

40 See Grant, Much Ado about Nothing: Theories of Space and Vacuum 
from the lvliddle Ages to the ScienUfic Revolution, for an account of the 

history of theories of space and vacuum. 
41 So far as I can see, there is no clear reason to believe that Descartes 

seriously confronted the problem of the vacuum before the btest stages 

In the composition of the Rules. There, in Rule XIV, he suggests that at 
least in imagination, there is no distinction between body and extended 

space. However. there is also a suggestion there that while body and 

space are indistinguishable in imaginatIOn, they may be distinguishable 

by reason. See AT X 4.42~6: CSM I 59-62. It seems clear that Descartes 
denies the vacuum by the time be was working on The World. But it is 

interesting that in ch. 4, where the topic is discussed, there are no real 
arguments against the vacuum; Descartes gIves only weaker consider

ations designed to show that we cannot infer that there is empty space 
from the fact that we don't see a body in a given place See AT XI r6~23: 

CSM I 85-8. 
42 The French version is slightly different. See also AT V r94: CSMK 35 5 and 

AT V 272-j: CSJ'vlK 36,- 3. It is by no means easy to picture exactly what 

the vessel would look like the moment after God did the deed. Jammer 
suggests that what Descartes Imagines is that the vessel would simply 
implode due to the pressurc of the external atmosphere, though he 
(wronglyj claims that Descartes had no conception of atmospherIC pres

sure. See Jammer, Concepts of Space. The Historv of Theories of Space m 

PhySiCS. pp. 4.3-4. But surely this IS not what Descartes imagined. 
43 Diogcncs Laenius, Lives of Eminent Philosophers X J.r-2; see also 

idem, X 54 and Lucretlus, De rerum natuw. J J.S ,ff 
44.	 For evidence of Descartes' possible earlIer atomism. see the references 

cited above in note 12. Evidence on Descartes' ncws in the r620s IS 
mconclusive. The earliest text I know of in which Descartes comes Out 

conclusively against atoms is a lcttcr to Mersenne, 15 April r630, AT I 

I39-40: CSMK 21-2 
45	 See Principles Part II, arts. 33-4.. Descartes does not claim that all bod

ies are in this state, of course He recognizes three distll1ct elements, 
which are distinglllshed from one another by the size and shape of the 
particles that make them up. See The World, ch. 8, and Princ/pies Part 

Ill, art. 52 
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46	 For other discussions of atolnism, sec alsrJ AT 111191-2; f\T fn 
CSMK 1)4-,; AT m 477: CMSK 202; AT V 27,' CSMK 363. 

47	 For the dI1Clent aton1ists! the gods are themselves made up of dtenns and 
do not have the pen.vcr to split thern. Sec, for example! Rist l l~·pjcurus.' 

Introduction, ch. 8. 

48	 In his Syntagrna phi]osophicurn, Gassendi '.vrote: it1'here is no thing 
that God cannot destroy. no thing he cannot produce. I! See ()peni 

()mnio, vol. II p. 30B A. For general accounts of Cassendi's atOlnisH1 

see Jones! Pierrr:: (--;L1ssscndj, 1592-J655: An InreJjectuul 

and Joy, Gtlssendj the A f-olnist: Advocate of HisteJl)" in (in Age ot" Sci

ence. chap. 5. 

49 See Jlso Principles, pt. II) art, 2_~. 

)0 In advising his then-disciple I-Icnricus Rcgius on ho\v to deaj ~",vlth 

attacks of the orthodox theologian; Cisbertus Voetius, Descartes advises 

hiln to follenv his exarnple in the Discour.)'c and Es<;uys, and nut 

nlention that his natural philosophy does dv"ray vvith the scholastic 
forms. Sce AT III 49r-2: CSMK 20,-6. fn the Descartes 

deftly skirts the question, See AT VJ 239, translated in Olscamp. Di" 
course on A'Tetho,J, ()ptics. Ge(nnetry und /vleteoTcl]og:::, p. 26S. It is 

notable that in the Principles. [)escanes never discusses the Issue 
substantlai forn1s, despite the fact that that \vork \,vas In

tended as a direct answer to the scholastic textbuok of Eustacnms On 
this j see [)escartes' renlarks to Father Ch3rlct, J.S~lS[dnt to the C;cncral 

of the Jesults, to whom he sent a copy of the Latm when they 
appeared 111 1644; AT JV 141. 

\1 SeeATJI364:CSMKI20;ATIl367;ATJll212;ATJIJ,oj-J..\CJ5 AT 
[]] 6.+8-49: CSMK 216. Sec 81so the French versions of ['nnCJ['1es Pan IV 
<:1rts. 20I j 203. 

,2	 See also AT 1,130, AT III \04, 506, and the lntroduction to the french 

verSIOn of the AT IXB r8-I9: CSM r r89 Th], re,emblcs 
Bacon's crltlque of the Anstotelian phJlosophy as all talk and no works; 

see .. for cxan1ple, the Preface to the C;rcat fnS[C1Urotion. in Bacon! The 
;Vevv· C)rgtll1Un and Relotec1 VVritings, pp. 7--,S. However, unlike Bacon, 

IJescartes is not thinking of technological success, Dut of explanatory 
success. 

;;; ~ This is a theIne Descartes takes up at some length in the Sixth 
See AT 'In 44,-4 CSM Jl 298-9. 

54 See Etienne GIlson's still claSSIC essay, "De la CIltlljue des formes 
substantielles au doute methodlque." in his Etudes sur Ie rule de 10 
pensee medie 1/a]c dans Ja lonnotion du sysu!rne cQrte,'.;ien, pp. 141-90. 

" The mam published diSCUSSIOn of animal souis is in Part \! of the 
course: AT VI ~6-9: CStv1 1 r 39-4 I. l'he Issue also CU!11es up in tht: 
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Fourth Replies and in the Sixth Replies, as well as in the correspon
dence. See AT VII 230~r: CSM II 161~2; AT VI! 426: CSM II 287-8; AT 
II 39-41: CSMK 99f; AT III 121; AT IV 575-6: CSMK 30,,-4; AT V 277

8: CSMK 365-6. For a general account of the question in Descartes and 
later thinkers, see Rosenfield, From Beast-Machine to Man-iVfachine' 

Animal Soul in French Letters from Descartes to La M.ettre. 

56	 See AT V 276-]: CSMK .,65· 

57	 See AT Xl 39: CSM 193-4: AT II 597: CSMK 139· 
58	 This account of motion as change of place is also suggested in the Rules. 

where in Rule 12 Descartes points out that the ambient surface of a body 
can "be moved with me in such a way that although the same 

[surface] surrounds me, yet I am no longer in the same place" tAT X 426: 

CSM 149] 
59 Descartes' contemporary, Henry More, was the first to claim that De,

cartes fashioned his definition of motion in the Priilcjples specifically to 

allow himself to 'lssert that the Earth could be regarded at rest, as he 

does in Principles Part 1lI, arts. 28-9. Sce the "Preface General" to h!s 
Collection of Sel/eTa] Philosophical ~Vritings, p. xi. For later discussions 

of this claim, see, for example, Koyre Galileo swdJes, pp. 261, 26 5: 

Blackwell, "Descartes' Laws of Motwn," pp. 220-34, esp. p. 277; Aiton. 
The Vorte)<; Theory of P1C1netory ATotians, pp. ,3,41-2; lJugas, lvlechan~ 

ics in the Seventeenth CentuT.'/, pp. 172-3; and vVestfall t Force in ]\!evv

ton's Physics, pp. 57·-8. It is intercsting that while many claim that 
[)escartes fashioned the account of il1otlon in the PTinciples speciHcally 
to deal with the problem of copermcanism, and thus that Descartes did 
not really believe that it is correct, hardly any nvo commentators agrc;e 

on how precisely the definition is supposed to help. In the end, I find the 
claim highly Implausible; see the discussion in ch. 6 of Garber, Des~ 

cortes' Phy.SlCS. 
60	 intcrestingly cnough, only a few years earlier Descartes himself had 

defined motion as an actlon! ;; the action through \vhich the parts of . 

matter change place"; scc Descartes to Morin, 12 September 1638: AT II 

)64· 

6 j See Part IJ, cut. 26. 

62 See ibid. 'This also con1CS up in I)cscartes' letters to Ivlore: i\.T V 345-6, 

34 tL 

1,1 See also AT V 401-4: CSMK 382. 

64 See also Principles Pan Il, art. 13, and Part HI, art. 28. 

65 See, for example in The World. ch. 6: i\T Xl 40: CSM I 94· Also see 

Principles Part II, arts. 27/37,44· 
66 See, ror example, Prendergast, "Descartes and the Relativity of Matton," 

pp. 64-7 2 ; Koyre, IVc'l.vtonial] Studies, pp. 81-2i Dugas, l'vlechonics in 
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the Seventeenth Century, pr. 17.1-3; Aiton! The VOItex TheoTJ/ 

tary A'lotions, p. 33; and Vvestfall, Force In lVet·'.;Lon 

67	 See Pnnciples Pan II, an. "0, 
68	 For <:1 different \-yay of dra\ving the d.istlnction bet\veen motion and 

in Descartes, see Martial Gueroult, "The metaphySICS and phYSiCS 
force in Descartes;" ill Gaukroger! (ed.L pp. 196-229. 

69	 See also AT Xl II: CSlVl I 8" 
70	 The text given is translated trOll1 the Latin version. In the French verSIon 

Descartes writes that things (bodies, change "through colli
sion ,"vith others. !I Note that the forIHulation in the Latin version \vould 

seem to apply to mind as well as to body. Descartes, 
makes use of this implication; indeed, it seen1S inconsistent >."lith a 
of the mind as active. For Descartes' follower, Henncus Regius, 

it is the ground of his account of the Unity of mind and body. 

broadsheet he published declaring his views on mind, Regius ,Hites: 

"the bond which keeps the soul conjoined with the body is the taw 

the inunutability of nature, according to VvDICh everything fernains in 

its present state so long as it is not disturbed by anything else" (AT VUIB 

344: CSM I 29, The same view can be found m Regius' FundamcntLl 

p. 2)0. IJescartes rejects this application of his pnnciple; 

AT VUlB 357 CSM 1303 

71 See Principles Part Il) arts. 46-52. The seven rules are SUnl111anzed in the 
appendix to this chapter. 

72 This point is especially stressed in Costabel, ';Essai critique sur 
ques concepts de la i11ecanique cartesienne l esp. pp. 250-1.i' 

7)	 See Principles Part ll, arts. 6££. 
74	 For an excellent account or Descartes' notion of determmation and his 

treatn1ent of directionalitYI see Gabbey, IiForce and inertia in the seven

teenth century: I)escartes and Nev·/ton,1I In Gaukrot:cr pp. 

320} esp. pp. 248-60. 

7>: This feature has led to a flCartesian Jf theory of D1ind-body ulteraCtlon 

and the claim that mind acts on body by changing the direction of the 

motion of a body \vithout changing irs speed} in that '\vay allo\.ving for 
mind--body mtcraction without violating the conservation prinClple. 
For a discussion of this} as ,,vell as a discussion of the general scope of the 

laws of nature and the question as to \vhether they govern anilTIate 

bOGjes or not, see Garber. "Mind, body, and the !cn-vs of nature in I)es~ 

cartes and Leibniz," pp. lO5 --3". 

76	 Leibniz' basic argument can be found in his Discourse on ;'''1etaphy,ics. 
art. 17, among many other places. For an account of the argument and 
Leibniz' debates with late seventecnth-century Cartesians, see Etis, 
IfLeibniz and the V1S ViVcl controversy, I, pp. 21-; ') 
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77	 For dIscussions of the impetus theory, a popular way of explaining the 
continued motion of bodies among meclJeval natural philosophers, see, 
for example, Edward Grant, PhYSical Science in the Aiiddle Ages. pp. 
48ff, and Maier, On the Threshold 0/ Exact .Science. chs. 4 and 5· 

78 See also AT XI 40: CSM [94· 
79 For a dIscussion of scholastic conceptions of the nature of motion, sec 

Maier, On the Threshold of Exoct Science, ch. 1. 

80 In I 6 J 3 Beeckman wrote in his journal thc principle that" a thing once 
moved never comes to rest unless impeded." See de \Vaard, lournal tenu 

par lsoac Beeckman de 1604 Q 1634, vol. I, p. 24, and AT X 60. Descartes 
almost certainly learned this from Becckman; see the use he makes of it 
in the solution to the problem of free-fall he sketched out for Beeckman: 
AT X 78. For Galileo's verSlOn in 1632, see, for example, Galileo, Dio· 

Concerning the Two Chief World Systems. pp. 2O-I, 28, 
Gassendi's version can be found in his De moW impressll a motore 

transloto (1640), translated in Brush, The Selected Works of Pierre 

(;ossendi, pp, 14", '43. Newton'S principle of inertia is Law I of the 
"Axioms or Laws of Motion" from Book I of his Afathemotical Princi· 

nil'S of !votural Philosophy \16871 
81	 See especially the insightful comparison between Descartes and Newton 

by Gabbev, in Gaukroger led.i, pr· 287-')7· 
82 See AT Xl 8,., T'linciples Part!lI, art. 57·
 
83 See AT XI 45-6,8" Principles Part II, art 39; idem, Part Ill, art. \7.
 

b4 See also Principles Part III, art. 5Sf and AT Xl 44. 84f.
 
8\ See the references cited below in note 99
 
86	 For a clear exposition ot the basic ideas behind Descartes' impact con

test model of colhsion, see Gahbey, lf1 Gaukroger (ed.), pp. 245££· 
87	 Strange as this consequence is, we must recognize that Descartes does 

not mean to say that this is the way bodies behave lD our \vorld. As he 
notes, the rules explicity omit any effects that might arise from the fact 
that the bodies in question are surrounded with fluid. This flUId can 
change the outcome drastically and aHow a smaller body to set a larger 
restlng body into 1110tlOn. See Pnncipies Part II; art. S.)1 particularly the 
passages added in the French verSiOn, as well as the additionS to the 
French versIOn of Pnnciples P'll't II, art. 50. For general discusslOns of the 
force of rest, see, for example, Gueroult, in Gaukroger [ed.), pp. r97ff. 

and Gahbey, lD Gaukroger (ed. L pp. 267ff. 
88	 Also important is a letter Descartes wrote to Claude Clerseher, 17 Febru

ary 1(,45 AT IV I83-7. In response to Clerselier's evident puzzlemem 
over the rules of impact m the Latin edition of the PrinCiples, particu~ 

laIly those that involve one body at rest., Llescartes introduces nev.l ~ways 
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of thinkmg about the problem tbt seem Inconsistent with the SImple 
irupact contest 1110dei in the Latin Princlples. The developnlcnt of Des~ 

cartes l thought on irnpact in the nliJ- r 6405 is treated in some aet<:iil in 
ch. 8 of Garber, Descartes' Ph}'sics 

89	 See especially Leibniz's careful examination of Descartes' rules of Im

pact in his "Critical Thoughts on the General Part of the Descartes' 
Principles, /I translated by Loemker, Philosophical Papers and Letters, 

pp. 383-412, esp. 398-403. 
90	 Descartes does mention it in his letter to Clerselier; though~ see /\T IV 

186-7. 
9I	 See Principles Part II, art. 37. 
92	 The claim that the impact-conrest forces deriv'C from law 

ingenious, is not unproblenl<1tic. Leibniz, \/'lho \V~lnts to deny the Carte
sian onrology of geometrical bodies and explicitly add force as some 
thing over and above extension; ruakc.s tIle fol1o\vinJ:~: renl,lrk on this 
claim to the Cartesian De VoIder: 

You deduce inertia from the force any given thing has for reluaining in 
its state, something that doesn't differ from its very nalure. So you 
that the simple concept of extcnSH1I1 suffices even for this phenorne
non. . But even if there is a force In rnatter fOT preserving Its ::-tate, that 
force certainly cannot in any way be derived from extension "tone. 1 
adlnit that each and cvcr~y thing ren1ains in its state until there IS ~l 

reason for change; this is a principle of 111etaphysicdl necessny. But it is 
one thing to retain a state untll SOil1ething changes it, \VhlCh even some
thing intrinSIcally mdHferent to both states does, and quite another 
thing, 111uch lTIOre significant! for a thing not to be indifferent) but to 
have a force and, as it were, an inclinatiOn to retam ItS state, and so 
resist changing (Philosophical Papers, ed. Loemker, p. 5161. 

en	 See, for example, Descartes' formulation of this in the Thud Meditat1Gn: 
AT VII 49: CSM II 33. When thiS is questioned by Gassend1, Desc2rtes 
responds by saying that "you are disputing somethmg which all meta
phYSiCIans affirm as a manifest truth" [AT VII 369: CS\l [j 2 q). He 
contlnues by paraphrasing the account oJ the dOCTrine found in St. 
Thon1as, SU1T1I770 Theologioe I, Q. 104 3 I. 

lj	 The issue of the ontological status of force ll1 Descartes is a langled ODe, 
though. For other vie\vs, see" for exanlple! Gueroult i in Gaukroger (ed.), 

Gabhey in Gaukroger ied.!, pp 234-9; and Hatfield, "Force (God' III 

Descartes' physics, n pp. I 1,- 140 

9'i	 See also AT V 38r; IJescartes evidently n1issed r:he questlon the Hrst 
tlme around, and 1'vlore had to repeat it 
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96	 AT V 347: CSMK 37 S; PrincIples Part II, art. 40. 

97	 See, for example, Hoenen, "Descartes's n~echanicism," in Doney (ed. i 

Descartes. pp. 353-68. esp. p. 3S9. 
98	 Rather than identifying body as the acn ve cause of a sensatIon, in the 

Latin Pnnciples Descartes says, more vaguely, that "we seem to our
selves clearly to see that its idea comes from things placed outside of us" 
(Principles Part II, art. r, Latin versionj. The French is vaguer still: "it 
seems to us that the idea we have at it forms itself in us on the occasion 
ot bodies from without" (Principles Pan n, art. r, French version\. It is, 
by the way. important not to conclude that Descartes was an occa
sionalist on the basis of this and other sumlar uses of the term"occa
sian," which dId not seem to become a technical term until later in the 
seventeenth century. 

99	 There is relatively little in the way of secondary literature on Descartes' 
phYSICS, when one gets beyond ,he foundations. Scott, The SCientific 

~Vor]{ of Rene- Descortes, offers a summ2ry of Descartes' main scientific 
writings. but nothing more than that. For a general discussion of Des
cartes' science, with particular attention to its later influence, see Mouy, 
Le De ....e!oppement de 1a physique Canesienne. 1646-17I2. For marc 
specialized studies, sec the essays collected m Milhaud, Descartes SQ

\lant; and Costabel, Denlon...;hes ofigzna1es de Descartes SQFant. For more 
recem work, see the essays by Crombie, Armogathe, Pessel, Rodis-Lew's, 
~lnd Costabel in Grin1aldi and l'vLuion (eds. L Le L)iscours et sa lnethode 
and the essays by Costabel, Wickes and Crombie. Zarka, and Rudis-Lewis 
HI rvlechoulan lcd.), P[oblJmatique et U!CeptlOlJ tiu Discnurs de 10 

methode et des essais. On questions relating to hght and optics, see 
cspecially Sabra, Theories of Light from f)esrortes to Newton. and Sha
piro, "Light, pressure. and rectilinear propagation: Descartes' celestial 
optics and Newton 's hydrostatics." On Descartes' vortex theory of plane
tary motion and itS later fate, see Aiton, The Vortex Theorv of P!anetarv 

;VIotlons 

GARj-' I-iATfIELD 

11 Descartes' physiology and 
relation to his psychology 

Descartes understood the subject matter of pnVS1CS to encODlpass 
the whole of nature, mcluding It therefore c0I11prised 
not only nonvltal phenomen.a! including those we \vouid nO\J",- de.
 
nornin2te as physicaJ , chelnlectl, mineralogicaL iuagnetic., dnd allno

spheric; It also extended to the world of plants and animals, mclud


the human animal (with the exception of those aspects of human
 
psychology that Descartes assigned solely to thinkmg substance!. In
 

the 1 630S and I 640S Descartes formulated extens1 ve accounts of the 
illanifestations of an.inlal life, 

ltrition, the circulation of the blood, and CSpe.CIJlry sense
induced ill0tion, In conneCtlon vvith the latter he discussed at 

conditions for psychological phenomena. includIng sense 
perc<:'ptlOn, imagination, memory, and the paSSIOns. He also exam

med the mental aspects of these phenomena, sometimes by wav of 

complementmg his physiological discllssions and sometimes as part 
investIgatIOn into the grounds of human 

hilosophical readers may be curious about the relatwn between 
rhese scientific pursuits ([)cscartes \vould have called thern natural 

pnJlosophical or physical) and Descartes' philosophy, where the lat

ter is conceived as his contnbutlOll to metaphySICS and epIstemol

ogy Descanes! physiological and psychologicai wntJngs bear dI

rectly on central tupics in his phllosophy, notably on the relatlOn 

between mind and body and on the theory of the senses. 'With 
H;spect to the first, they exemplify Descartes' attempt to distin
guish mind jor sOllll froln body and they raise the question of 
llJind-body Interaction. \Vall respect to the second, they explain 
the functiomng of the senses that conditions their use 1Il acClU 
know ledge, and they exemplify the metaphysics of sense percep

B'i 


