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Force of motion: s
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Force of motion: s
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")

! Kuhn (1959) pp. 240, 242. Note that referenceshe Adam and Tannery (1974-86)
edition of Descartes’ works will be in the follovgrform: AT followed by the volume
number in roman numerals and page in Arabic numeed AT x 32. References to
Gaukroger’s translation of Descartes’ Le Mon@aukroger(1998), will be SG plus page
number; References to Mahoney’s translation of Bxes’ Le MondeMahoney (1979),
will be MSM plus page number.

Bachelard (1965) p.79, ‘La métaphysique del'espattez Descartes est la métaphysique
de I'éponge.’

3 Aiton (1972)
4 Schuster and Watchirs (1990); Schuster and T4$86); Schuster (2002)

Space constraints prevent discussion here ofddest ‘cosmological optics’, his theory

of light in the context of the vortex universe. Hoxer, the development of the

cosmological optics went hand in hand with thathef vortex mechanics, a relation to be
treated at length in a monograph in progress, nigalith the development of Descartes
as a physico-mathematician 1618 to 1633. In tlesgnt paper, it will at least be made
clear that the genealogy of the vortex mechaniasntangled with the development of
Descartes’ work in physical optics and theory ghti See below, Sections 5 and 6 .

Readers of this volume may wish to compare therpnetation of Kepler and Descartes
implicated here with they way they emerge in H.Fa@us interpretative essay on the
causes of the Scientific Revolution, Chapter 1 abgyp.000-000.

! The third rule of motion in Le Mondgtates: [AT xi. 43-44: SG 29-30] ‘I shall add as a
third rule that, when a body is moving, even ifritetion most often takes place along a
curved line and, as we said above, it can neverenaaly movement that is not in some
way circular, nevertheless each of its parts imhliglly tends always to continue moving
along a straight line. And so the action of theags) that is the inclination they have to
move, is different from their motion.[...leur agtioc'est a dire l'inclination qu'elles ont a
se mouvoir, est different de leur mouvement].” ABg&scartes continues, ‘This rule rests
on the same foundation as the other two, and depsptkly on God's conserving
everything by a continuous action, and consequentlHis conserving it not as it may
have been some time earlier, but precisely asat the very instant He conserves it. So,
of all motions, only motion in a straight line isteely simple and has a nature which
may be grasped wholly in an instant. For in otdezonceive of such motion it is enough
to think that a body is in the process of movinginertain direction [ en action pour se
mouvoir ver un certain coté ], and that this is ¢hse at each determinable instant during
the time it is moving.’
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In the passages cited above, Descartes in hissdiseuof the third law defines 'action’ as
T'inclination a se mouvoir'. He then says thatl@onserves the body at each instant 'en
action pour se mouvoir ver un certain coté'. Tsild seem to mean that at each instant
God conserves both a unique direction of motion argliantity of 'action’ or force of
motion. In other words the first law certifies Godhstantaneous conservation of the
absolute quantity of tendency to motion, the 'fasEenotion’. The third law specifies that
as a matter of fact in conserving ‘force of motimn'action’, God always does this in an
associated unique direction. The first law assetiat today one would call the scalar
aspect of motion, the third law its necessarily jomed vector manifestation. Just
because he recognises that some rectilinear diredsi in fact always annexed to a
quantity of force of motion at each instant, Detasaroften slips into abbreviating
'directional force of motion' by the terms 'actjoféndency to motion' or ‘inclination to
motion', all now seen in context as synonyms feteémination'.

The understanding of determination used hereldpsevork of A.l.Sabra (1967) p.118-
121; Gabbey (1980), pp.230-320; Mahoney, (1973)G&ukroger (1995); O. Knudsen
and K.M Pedersen (1968) pp.183-186; Prendergastji®p 453-62; and McLaughlin
(2000).

These rudiments appear in the so-called hydiosma&nuscript of 1619. See Schuster
(2977), pp.93-111; Gaukroger (1995).pp.84-9; andikBzger and Schuster (2002) It
should also be noted that Le Monddself contains a reference to the text of the
Dioptrique attributing the distinction between force of matiand directional force of
motion to that earlier text. AT xi. 9. cf Alquia463) p.321 n2. We shall see below that
the key dynamical concepts probably did crystalliseDescartes’ optical work of the
1620s, particularly his discovery of the law ofraetion of light (cf Schuster [2000])

Le MondeAT xi, 45-6, 85

| have coined the interpretative concept of ‘pipal’ determination to underscore this
important concept, and differentiate this aspect determination from the other
determinations that can be attributed to the stahethat moment. | prefer this
terminology to a perhaps too whiggish conceptmdriial’ determination.

Le Monde, AT xi. 85. Descartes argues from the first dmddtlaws of nature that at the

instant of time the body is at point A, it tendsaind of itself along the tangent AC. The
circular tendency along AB is that part of the tmial tendency which is actively

opposed by the physical constraint of the sling hadce gives rise to the centrifugal
tendency to motion along AE. For the sake of wisilggedification it can be noted that
had Descartes dealt with the centrifugal constamthe ball offered by the sling, instead
of the circular tendency (which violates the filstv in any case) he might have moved
closer to Newton's subsequent analysis of ciraulation.

Le Monde AT xi. 85.

Indeed in oral presentations of this paper atis@rs and conferences | have used, not
unsuccessfully, the following conceit in synthellicaresenting the vortex theory: that
this is a pro-Cartesian university lecture in Csiga natural philosophy circa 1660,
assuming fairly widespread consensual acceptangertéx mechanics. This allows the
further conceit that the new diagrams and conceptse below to explicate the vortex
mechanics have actually become recognised parts Gfrtesian Scholastic tradition
within a generation of his death. Perhaps if gm@ainder of this section is read in that
spirit, the key points about the theory will corheatugh, provided one remembers above
all that 1 am not suggesting this was for anyboklg éexplicit, publicly acknowledged
version of vortices, but rather that this is velgse, on a charitable reading, to Descartes’
own best understanding of his vortex theory, aeeliatted to his course of work and
context of natural philosophical struggle up to ¢aely 1630s.

A more textual critical approach to teasing timelerlying theory out the literal sense of
Le Mondewas begun in Schuster [1977] and will be fully lexed in my monograph on
Descartes as a physico-mathematician. Amongstirithdequately or misleadingly
expressed analogies and claims that--revisedcisgtd and explicated--will find their
place the synthetic presentation of the theoryweloe [1] the appeal to the behaviour of
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a large heavy boat compared to random flotsamanctmfluence of two parallel rivers;
[2] Descartes’ mode of setting out the notion dbaance’ of forces holding a planet in
its orbit; and , [3] the articulation of the keynuept of ‘massiveness’ or ‘solidity’ of an
orbiting body.

In fact in the key analogy used by Descartes strong river current boats behave like
comets, and it is light flotsam that behaves ordagyato planets. So untutored intuition
misleads as to Descartes’ own preferred analogy k@mce misses the theoretical points
he will be elucidating through the analogy).

Additionally, as we shall see, he was also ity in relating a theory of local terrestrial
gravity to his vortex celestial mechanics—a nidekir since on earth bodies of third
element subjected to the local vortex fall downf buthe heavens, bodies of third
element, subjected to the stellar vortex, find #meand stable orbital distances.
Descartes thought there was a unified conceptuplication of these indubitable
phenomena and he prided himself on designing it.

Let us call this the ‘force-stability principlestrictly speaking, however, more is involved
in Descartes’ full conception of the orbital sti#libf the particles, or planets, orbiting at
a given radial distance. Descartes’ articulatedsioer of the force-stability principle will
be developed below, note 32

AT xi. 50-51

Note in relation to this figure, as well as figard and 5 below that they of course do not
exist in Le Mondeand are interpretative tools of my own design,duse picture the
relationships Descartes sets out verbally. Adddilyn it should be remembered that
Descartes had no way of assigning empirically nregfnl dimensions to the sizes and
speeds of the boules Nor would it have occurred to him to insist onyaspecific
relationship for the variation of size and speethwlistance. He limited his discussion to
notions of proportionately greater or lesser inseecar decrease of variables, which the
figures then represent.

Descartes adduces the elements at this stagelitohdein Chap 8 [AT xi 51-55], but he
has already adumbrated their properties at theo&@ihap 4. And, in Chapter 5 he writes
in more detail that, “I conceive of the first, whione can call the element of fire, as the
most subtle and penetrating fluid there is in thelek...l imagine its parts to be much
smaller and to move much faster than any of thdiserdodies. Or rather, in order not to
be forced to imagine any void in nature, | do rttilaute to this first element parts having
any determinate size or shape; but | am persutid¢dhe impetuosity of their motion is
sufficient to cause it to be divided, in every wayd in every sense, by collision with
other bodies, and that its parts change shapesay evoment to accommodate themselves
to the shape of the places they enter....As forsmnd, which one can take to be the
element of air, | conceive of it also as a verytkuBuid in comparison with the third;
but in comparison with the first there is need tinilzute some size and shape to each of
its parts and to image them as just about all reamdl joined together like gains of sand
or dust. Thus, they cannot arrange themselvesefipnor press against one another, that
there do not always remain around them many smadrvals, into which it is much
easier for the first element to slide in orderittfiem. And so | am persuaded that this
second element cannot be so pure anywhere in thiel Wt there is not always some
little matter of the first with it. Beyond thesedwelements, | accept only a third, to wit,
that of earth. Its parts | judge to be as muchdarand to move as much less swiftly in
comparison with those of the second as those o$¢lsend in comparison with those of
the third. Indeed, | believe it is enough to caneef it as one or more large masses, of
which the parts have very little or no motion thaight cause them to change position
with respect to one another.” [AT xi 24-6; MSM 10}1

AT xi 53, MSM 24

Descartes insists that a central star can aghatsurrounding particles of second matter
of its vortex: “These spherical bodies] incessamtisning much faster than, and in the
same direction as, the parts of the second eleswenbunding them, have the force to
increase the agitation of those parts to which theyclosest and even (in moving from
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the center toward the circumference) to push thiespia all directions, just as they push
one another.” [AT Xl 53 MSM 24]

The special radial locus at distance K is pregemescartes’ own discussion. Here for
expository purposes | introduce the term ‘K layeot used by Descartes. Note as well
that the existence and location of the K layercaesed by the existence and action of the
sun.

Descartes' final distribution of the size andespef the particles of the second element is
as follows: AT Xl 54-6; MSM 24-5 (Fig.1): “Imaginethat the parts of the second
element toward F, or toward G, are more agitated tihose toward K, or toward L, so
that their speed decreases little by little [as gaes] from the outside circumference of
each heaven [vortex] to a certain place (suchaasxXample, to the sphere KK about the
sun, and to the sphere LL about the star) anditteaases little by little from there to the
centers of the heavens because of the agitatidheos$tars that are found there....As for
the size of each of the parts of the second elgmeastcan imagine that it is equal among
all those between the outside circumference FGGthefeaven and the circle KK, or
even that the highest among them are a bit snthber the lowest (provided that one does
not suppose the difference of their sizes to b@gmnately greater than that of their
speeds). By contrast, however, one must imagiag fitom circle K to the sun, it is the
lowest parts that are the smallest, and even that difference of their sizes is
proportionately greater than (or at least propaogtely as great as) that of their speeds.
Otherwise, since those lowest parts are the stetr(dee to their agitation), they would
go out to occupy the place of the highest.”

It is crucial to notice this moment in Descartésgorising—it is the fact that a star, made
of first element, happens to inhabit the centegaxfh vortex that transforms every vortex
into an orbit-locking mechanism. This is Descartession of the Keplerian emphasis
(compared to Copernicus himself) on the physicake& role of the sun in orbital
mechanics. Interestingly, and crucially, the cantocation, and physical behaviour of
each vortex’s star, are also essential to Desc¢ahesry of light in the cosmic setting—
again it is the central star that completes ther#técal picture explaining the phenomena
of light in the vortex universe.

The reconstruction that follows here skims ovdlr the complexities of textual

interpretation mooted above at the beginning o gection, including some hopefully
non-whiggish appeals to clarifications in the wtares of the Principlesleven years

later.

My notion of ‘surface envelope’ is a good examplea term of interpretative art
belonging to my hermeneutical categories 2,3 ardissussed earlier in this section.

The second element, recall, is quite small coeghan the pieces of third element,
something Descartes goes out of his way to clainfirgt describing the elements, as we
saw above in note 21: “Its parts [third elemerjtjJdge to be as much larger and to move
as much less swiftly in comparison with those o #econd as those of the second in
comparison with those of the third.” We are abouteée one important reason why he has
done this.

In Le Monde Descartes did this somewhat confusedly, improuiig explication of
massiveness and its role considerably in the Rreei | am reconstructing the
underlying model in_Le Mondeusing a crisp hermeneutics of ‘solidity’ as aggte
volume to surface ratio and meshing that concephh wiy analysis of the size/speed
distribution of the boules in the vortex. By usitig graphical representations of these
ideas, mediated by my interpretive construct ofrfate envelopes’, the resulting
decoding of the underlying model emerges. Note thahis process of reading, the
verbal descriptions of the size/speed ratios codiesctly from the text, as does the
concept of solidity. These are clarified and afigdi graphically. The ‘least Cartesian’
notion used in this interpretation is that of ‘s envelopes’, but even it has textual
warrant in the overall direction of the theory, andescartes’ various descriptions of the
centrifugal tendency of planets (and comets) andélistances they encounter at various
levels of the vortex.
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This articulates the simple notion of centrifuggldency as a function of size (quantity of
matter) and force of motion only. In this matuppkcation of the dynamics to a ‘real’
fluid vortex, it is clear that centrifugal tendenisya function of size, force of motion and
‘solidity’ (or massiveness), the latter taken idat®n to the solidity of the relevant,
resisting surface envelope.

The condition for a piece of third matter to bestable orbit in the vortex can thus be
expressed aB™, < Ry, and F", < R, WhereF™, means Force of motion of the
orbiting body;R,, means resistance of superjacent layer of boulggefumedium) to
being extruded downward by bod¥™, means Force of motion of subjacent layer of
boules (lower medium) anB, means resistance of orbiting body to being exuaude
downward by subjacent layer of boules. All thesens need to be taken in their full
explication including the concepts of massivenssgface envelopes, and the size/speed
distribution of boulesn the vortex. Note that the formula also expregbe conditions
for a ball of second element to be in stable offitation as part of the total vortex, if
we takeF™, to mean the force of motion of the orbiting sphenedR, to denote the
resistance of the orbiting sphere of second elentebeing extruded downward by the
subjacent layer of spheres. This, then, would goedo a fuller understanding of what
we above termed the ‘force-stability’ principle fownstitution of the vortex.

It must be reiterated that the systematic conchssieached here constitute a charitable
reading of the relevant passages in Le Momsd@plemented carefully by the somewhat
more clear and cogent presentation in the PringiplEhere is no scope in this short
paper for an explication of the construction of magding, which will be reserved for a
more copious discussion within the scope of a blepigth treatment of ‘Descartes,
physico-mathematician’, dealing with all the mattéouched upon in this and later
sections of this paper, and other related topicsedls

There is of course much more to say about tleésrghof comets. It first of all makes

some concrete empirical predictions, which couldehatood unrefuted for at least a
generation after 1633; to wit, comets do not coioser to stars than a layer K; they are
‘more massive than planets, they move in spirahgatscillating out of and into solar

systems. In addition, in dealing with the phenoanef comets’ tails, Descartes had to
attribute odd optical properties to the K layepast of his overall theory of cosmological

optics—raising thereby issues quite telling abat drigin and import of his theorising,

but beyond the scope of the present essay. Sesstscli1977). The matter will taken up
in more detail in my monograph on Descartes asyaipt-mathematician.

Material in this section closely follows the angent of Gaukroger and Schuster (2002)
AT X 52

AT x. 52. In this regard Beeckman was to notd 28 that his own work was deeper
than that of Bacon on the one hand and Stevin enother just for this very reason.
Beeckman (1939-53) iii. 51-2, ‘Crediderim enim Mamium [Francis Bacon] in mathesi
cum physica conjugenda non satis exercitatum fuiSgmon Stevin vero meo judico
nimis addictus fuit mathematicae ac rarius physieaadjunxit.’

Simon Stevin, De Beghinselen des Waterwightsiden, 1586] in Stevin (1955-66), i.
415.

Ibid, i. 415.

Ibid, i. 417. “Let there again be put in the @aABCD a solid body, or several solid

bodies of equal specific gravity to the water.Ketahis to be done in such a way that the
only water left is that enclosed by IKFELM. Thisitig so, these bodies do not weight or
lighten the base EF any more than the water ficstTtherefore we still say, according to

the proposition, that against the bottom EF thestsra weight equal to the gravity of the
water having the same volume as the prism whose iBaEF and whose height is the
vertical GE, from the plane AB through the watensper surface Ml to the base EF.”

The text, Aquae comprimentis in vase ratio reddita a D. Dest€s which derives from
Beeckman'’s diary, is given in AT x. 67-74, as thstfpart of thePhysico-Mathematica
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See also the related manuscript in @omgitationes PrivataeAT x. 228, introduced with,
‘Petijt e Stevino Isaacus Midlleburgensis quomodoaain funda vasis...’.

Beeckman'’s rules fall into two broad categoridg:dases in which one body is actually
at rest prior to collision, and (2) cases which mo&onally reduced to category (1). The
concept of inertia and the stipulation that onlyeemal impacts can change the state of
motion of a body provide the keys to interpretimgtances of the first category. The
resting body is a cause of the change of speeleoinipacting body and it brings about
this effect by absorbing some of the quantity otio of the moving body. Beeckman
invokes an implicit principle of the directional rservation of quantity of motion to
control the actual transfer of motion. In each dhsetwo bodies are conceived to move
off together after collision at a speed calculaigdistributing the quantity of motion of
the impinging body over the combined masses oftil® bodies. For example, in the
simplest case, in which one body strikes an idahtiody at rest, ‘...each body will be
moved twice as slowly as the first body was movsidce the same impetus must sustain
twice as much matter as before, they must procesck tas slowly.” And he adds,
analogising the situation to the mechanics of thgole machines, ‘...it is observed in all
machines that a double weight raised by the samwe fohich previously raised a single
weight, ascends twice as slowly.” (Beeckman (193p#5265-6) Instances of the second
category of collision are assessed in relatioréftindamental case of collision of equal
speeds in opposite directions [ibid, 266]. Beingfextly hard and hence lacking the
capacity to deform and rebound, the two atoms aepach other’s motion, leaving no
efficacious residue to be redistributed to caussaguent motion. This symmetrical case,
which was also generalised to cases of equal apdsitp quantities of motion arising
from unequal bodies moving with compensating rexpHly proportional speeds, derives
from a dynamical interpretation of the equilibrisonditions of the simple machines.
Instances in which the quantities of motion of talies are not equal are handled by
annulling as much motion of the larger and/or fasteving body as the smaller and/or
slower body possesséBeeckman (1939-53) i. 266.) This in effect reduthes smaller
and/or slower body to rest. The outcome of theigioh is then calculated by distributing
the remaining unannulled motion of the larger andfwifter body over the combined
mass of the two bodies (ibid). It is obvious thaeBkman viewed this case through a
two-fold reference to the simple machines; for inst fextracts as much motion as can
conduce to the equilibrium condition for symmettricases, and then he invokes the
principle cited just above in this note to deterenine final outcome.

AT x. 68-9. ‘... the water in base B will weighually upon the base of the vase as does
the water in D upon its base, and consequently galtveigh more heavily upon their
bases than the water in A upon its base, and ggaslimuch as the water in C upon its
base.” This is the second of the four puzzles gpasehe text, the others are: ‘(First), the
vase A along with the water it contains will weigh much as vase B with the water it
contains. ... Third, vase D and its water togetheigiv@either more nor less than C and
its water together, into whicembolus has been fixed. Fourth, vase C and its water
together will weigh more than B and its water. ¥eday | was deceived on this point.’

AT X. 68.

AT x. 68. In theCogitationes Privata€AT x. 228) the inclination to motion is described
as being evaluated ‘in ultimo instanti ante motum’.

Descartes consistently fails to distinguish befvépoints’ and finite parts. But he does
tend to assimilate ‘points’ to the finite spacescugged by atoms or corpuscles.
Throughout we shall assume that Descartes inteh@egdoints to be finite and did not
want his ‘proofs’ to succumb to the paradoxes efittiinitesimal.

AT x. 70.
AT x. 70-1.

There actually is a third displacement away frtra original terms of the problem:
Notice that Descartes implicitly solidifies partétbe fluid not involved in the first two
steps. That is, in working out the hypotheticalecag descent, Descartes imagines away
the rest of the fluidquafluid. It is in effect hypothetically solidifiedso that its behaviour
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does not complicate the postulated mechanicalioektbetween f and g, B and h. This
sort of tactic, along with the first two, plays aykrole later in his theory of light in the
cosmic setting of vortices in Le Mond&d the Principles

AT X p.72 and in correspondence with Beeckmaityearl619, AT X pp. 159, 162. For
more discussion see Gaukroger and Schuster (2002)

We should note here a point that makes Descameses all the more interesting: The
Archimedean account, exploited by Stevin, comeshaut any dynamical, or more

broadly speaking natural philosophical commitmentsthe hands of Stevin, statics and
hydrostatics, are hardly mixed sciences at alesithey really do make no physical or
dynamical claims. Stevin was an arch Archimedesard champion of the practical

mathematical arts over against natural philosophiegbal wranglings. He pursued an
ultra Archimedean program. So, he rejected thehdrica denying that the arcs through

which bodies would move if they ceased to be inildgium have any bearing on the

problem of the lever: You cannot deduce equililoribonditions from the supposition

that motion has or would occur—that is absurd, esifieanotion occurs the forces are not
in equilibrium. This led Stevin to his famous reasd denial that the study of motion, ie
natural philosophy, could ever be pursued in ardgs mathematical manner. How
extremely interesting it is, then, that Descartensed able to make natural philosophical
capital, indeed innovative natural philosophicadita, by recourse not to the Mechanica
but to the purely statical, purely mathematicalpiiorium science of Stevin. See

Gaukroger and Schuster (2002), pp.540, 545-9

For full details on claims in this section sed@ter (2000)
See Schuster (2000) The optical fragment of Déssappears at AT x 242-3

Kepler, Ad Vitellionem Paralipomenan Caspar (1938ff), vol. Il pp.81-6 My analysis,
Schuster (2000) pp.279-85 shows how this passapedes the source for Descartes
speculation, which he further linked to two othexsgages in Kepler's optics, Caspar
(1938ff).vol Il Pp.89-90, 107

Schuster (2000) pp.281-2.
Schuster (2000) p.285 and note 69 thereto.
Schuster (2000)pp.272-7.

Lohne (1959) ppl16-7, (1963) 160. Gerd Buchdatdvided a particularly clear
statement of the methodological role played byithege principle in Harriot's discovery
of the law Buchdahl (1972), 265-98 at p.284. Wittakd Snel's initial construction of the
law of refraction also followed the type of pathdicated by the Lohne analysis. See
Vollgraff.(1913) (1936); deWaard, (1935-6)

Schuster (2000) p 276, referring to confirmatidithe work of Bossha (1908)

For evidence on the movement from the originakcant form of the law to the later sine
form, based on Descartes’ early work on lens thesg Schuster (2000) 274-5.

On the important issue of the dating and conteydorge’s letter containing this
crucial diagram see Schuster (2000), pp.272-275.

Schuster (2000) pp.290-5.
Schuster (2000) pp.261-272

See above note 9. In discussing the distinchietween the force of motion and its
directional determinations, Descartes appeals talr@ady existing text on Dioptric&T
Xi 9.

Schuster [2000] pp, 302-3. The two principleadreut of the optical diagram suggest
that one may treat absolute quantities of forcenofion (or force of tendency to motion)
separately from their directional modes, or deteations. The diagram, read in this
fashion, tells Descartes that a light ray is reédadue to the facts that [1] a change is
affected in the absolute quantity of the force ation (here force of tendency to motion]
which is a constant for the two media in questibat that [2] the component of its
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determination of tendency to motion parallel to tefacting surface is unaffected by the
refraction. Later the first rule of nature in Leohtlewill subsume [1] and the third rule

of nature will subsume [2]. The results of theicgdtresearch directly parallel the two
key dynamical concepts of Descartes as discussmcab Section 3.

Schuster (1977) 508-9.Beeckman (1939-53) iii #.1bte 3; Mersenne (1932-88) ii
p.222, 217-8, 233-44; AT x 341-3. Beeckman (193P-8i3p.103. Schuster (1977)
pp.507-20.

Beeckman (1939-53) iii p.103. In the period JL&28 to June 1629 roughly twenty-one
out of fifty-nine pages of Beeckman'’s journal dedth celestial mechanical and related
matters. Material in this section is treated irrendetail in Schuster (1977) 507-520.

Beeckman (1939-53) iii p.74
Beeckman (1939-53) iii pp.74-5.

One problem is that Beeckman realised that thefle@cted rays of the sun would attract
the moon to it. Beeckman (1939-53) iii 75.

Beeckman (1939-53) iii. p.100.

ibid. Two interesting queries arise in relation to Beean’s model here: [1] Did
Beeckman imagine this extended to a multi solatesysuniverse of Cartesian type or
was he thinking only of a one-off solar system ancdhorus of fixed stars? We do not
know for certain but it is indeed hard to see haw given star can play be in the
attracting chorus and be a local attractor of ignoplanets. [2] Note Beeckman’s
emphasis on the magnitude and rarity (/densityn gilanet. Beeckman was always
acutely interested in how the volume to surfac@satf bodies, especially corpuscles,
affected their mechanical interactions. The sintijain this respect to Descartes’ later
celestial mechanics is obvious.

ibid. p.101. Beeckman also applies this approachdcetirth-moon problem, in which
case he sees the earth as emitting both repulsigat’* and ‘light’ corpuscles and
attractive magnetic ‘virtue’. It is clear that é@etertains a corporeal theory of magnetism,
however, cf_ibid p.102. For Beeckman’'s corpuscular-mechanicadrthef magnetism
see also Beeckman (1939-53) | pp. 36, 101-2, 3099-20, 229, 339; iii 17,76.

Beeckman (1939-53) iii p.103. As Beeckman camith he also speculated about
countervailing forces arising from impact of corpuisir emanations to explain, amongst
other things, the eccentricity of orbits and preems of the equinoxes. ibighp.102, 108.

van Berkel (2000), Schuster (1977) pp.530-33.
AT xi pp.64-83

AT xi pp.72-3, 34; SG 47; MSM 123.

AT xi 73. MSM 125 SG 47

AT Xi 73-4 MSM 125 SG 47

| am not advocating here history as mere litegatr entertainment. Rather | believe that
Descartes had intentions and conceptual structecemstructable on the basis of textual
and contextual evidence. My conceit is meant tdivate and focus proper historical
scholarship on_Le Mondand related texts, not to displace those textslissolve
disciplined historical inquiry into more or less asing creative writing. What
‘Descartes’ says here is also arguably an goodsteuguide to what to look for in post-
Newtonian Cartesians.

The conceit arose out of Gaukroger's reflection@aukroger (2000) as well as issues
arising in the composition of our joint study, Geageer and Schuster (2002). | have
accordingly entitled the present chapter, as wellpeevious conference and seminar
presentations of this argument, “Waterworld”, inmtame to Gaukroger’s striking and
amusing term.

Admittedly somewhat different types of vorticedetail—star centric and planet centric.
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82 The rigorously contextual approach of this paiperegard to understanding the vortex

mechanics and its genesis should not be takengtwlsa denial of larger, long term,
diachronic relevances of this inquiry or its fingsn One important diachronic dimension
immediately presents itself to the technical anderimalist historian of classical
mechanics: The natural philosophical contestatiamied out by Descartes and Kepler
was pursued with special attention to the subswmptf astronomy, ie Copernican
astronomy, variously interpreted, and to its problef celestial causation, in particular
the function of stars. The nature of one’s dynamibe causal doctrine at the heart of
one’s system of natural philosophy, was thus feealj and this drove both to contribute
claims woven by later players in unintended andoretfeeable ways into what we
recognise as the process of emergence of class@ahanics. Similarly, we should note
the role of optical inquiries, in natural philosigdd contexts, in the shaping the later
crystallisation of classical mechanics, a matteitdd at in this paper and related work,
and currently under serious study by Russell SrofttUniversity of Leeds (personal
communication). It would seem, as Stephen Gaukroge expressed to me in discussion
of themes of this and related work, that the logrgnt genealogy of classical mechanics
should be written, at least in part, in terms & tdoncatenation of unintended conceptual
windfalls bequeathed to the emerging disciplinettig and other nodes in the natural
philosophical turbulence of the early and mid s¢éeenth century.
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