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Abstract

In this discussion paper, | seek to challenge Hyl&tochiras’ recent claims on
Newton’s attitude towards action at a distance,ctviwill be presented in section 1.
In doing so, | shall include the positions of Angrdaniak and John Henry in my
discussion and present my own tackle on the m@éeation 2). Additionally, | seek to
strengthen Kochiras’ argument that Newton souglgxalain the cause of gravity in
terms of secondary causation (section 3). | alewige some specification on what
Kochiras calls ‘Newton’s substance counting problé¢section 4). In conclusion, |

suggest a historical correction (section 5).
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1. Kochiras’ Claims on Action at a Distance

The Principia clearly entails thepossibility of action at a distance. But did
Newton accept this possibility? In tReincipia, Newton had shown that gravity acts,
not mechanically, i.e. not in proportion to thefaaes of bodies on which it acts “as
mechanical causes are wont to do” (Newton, 19924 7. 943), but in proportion
to the quantify of solid matter (see the Corollatie Proposition VI of Book Il of the
Principia in ibid., pp. 809-810 and the Scholium to PropositLIIl in Book Il in
ibid., pp. 789-790). Moreover, in these Corollafeshad concluded that the celestial
regions contain large voids (see also Query 28 ewtdn, 1979 [1730], p. 365, p.
368). In the General Scholium, this point was reedemore explicit: “All these
regular motions do not have their origin in mechahcauses, since comets go freely
in very eccentric orbits and into all parts of theavens” (Newton, 1999 [1726], p.
940). Newton had established that gravity canngtrbeuced by the direct contact of



material bodies and, consequently, he had shoviwthatever causes gravity does so
in a non-mechanical or immaterial wh standard mechanical ether or vortex was
shown to be inconsistent with astronomical obsé@watOnly an extremely rarified
material ether could be rendered consistent wighrélsults harvested in tiRgincipia.
While, as will be made clear in the discussionubsection 2.1, Newton at some point
entertained the possibility of such extremely radfmechanical ether, by 1694 he
had definitely abandoned this option for good.

In a recent paper in this journal, Hylarie Kochiseeeks to chart the complex
interaction between Newton’s empiricism and his limation towards certain
metaphysical and rationalist principles (Kochird¥)09, p. 268). One of the
metaphysical principles Newton seems to endorseprding to Kochiras, is “the
Scholastic maxim that matter cannot act where o8 (ibid., p. 275). Accordingly,
when she discusses Newton’s fourth letter to Rithizentley (25 February 1692/3),
she concludes: “Here Newton appears to affirm ieotastic metaphysical principle:
matter cannot act where it is riofibid., p. 268). Thekey passagérom Newton’s
fourth letter to Bentley reads as follows:

Tis inconceivable, that inanimate brute Matter, wdto (without ye
mediation of something else wch is not materiaherate upon & affect
other matter wthout mutual contact; as it mustréviation in the sense of
Epicurus, be essential & inherent in it. And tli®nhe reason why | desired
you not to ascribe innate gravity to me. That gsawhould be innate
inherent & essential to matter so yt one body metyupon another at a
distance through a vacuum wthout the mediationngftaing else & by &
through wch their action and force may be convdyeaoh one to another is
to me such an absurdity that | beleive no man wa® in philosophical
matters any competent faculty of thinking can da#rinto it. Gravity must
be caused by an agent acting constantly accordingettain laws, but
whether this agent be material of immaterial is uestgion | left to ye
consideration of my readers. (Newton, 1959-19717pp. 253-245)

The meaning of this important passage will be dised in subsection 2.1. In the
accompanying footnote 5, Kochiras states, in rdplycorrespondence with John
Henry? that “interpreting Newton as denying action atistahce by no means forces
me to the view that he penned the first and lastesees in distraction” (Kochiras,
2009, p. 268). “For”, she continues in the samdrot®, “as | read them, Newton
states his own view in the first sentence [to Wiis inconceivable, that inanimate
brute Matter, shouldwithout ye mediation of something else wch is nateral),
operate upon & affect other matter wthout mutuatdtaot; as it must if gravitation in
the sense of Epicurus, be essential & inherent.th while in the last [to wit:
“Gravity must be caused by an agent acting congtactording to certain lawsut
whether this agent be material of immaterial isugestion | left to ye consideration of
my readers] he describes what he did in tiiincipia, which was to refrain from
stating his own view.”

Moreover, in footnote 50 (Kochiras, 2009, p. 2%3lics added]), Kochiras notes:



The question of whether Newton allowed action diséance is of course
the focus of debate. The extreme positions are peduby John Henry
(1994) and Andrew Janiak (2007, 2008). Henry arghas Newton fully
accepted action at a distance by accepting actoxgers as inessential
powers of matter, superadded by God. In suppothisfinterpretation, he
takesNewton'’s reference to Epicurus, in the above-quitééier to Bentley,
to be highly significant; heeads Newton as rejecting only the Epicurean
notion that gravity is essential to matter. Accogly, Henry reads
Newton’s remark that gravitation requires ‘the nagidin of something else
which is not material’ to refer to God’s mediatibetween the way that
matter is essentially, and the way that God actualleated it, by
superadding active powers. For Henry, the openinQuery 31 is then a
straightforward assertion that material particlespbssess active powers
that enable them to act distantly. Newton'’s qualyremarks there and in
the General Scholium, to the effect that he dogésknow gravity’s cause,
should not be understood to mean that he deniecegmbwers to matter or
denied action at a distance. He rather means tthséye simply does not
know which sort of matter bears these active powenslinary matter, or
the matter of the aether. In further support ofgosition, Henry points to
Bentley and Locke as Newton’s spokesmen, for botieted gravity as a
superadded active power of matter. (While | canfuliiy engage with
Henry's argument here, | have argued that the ghesisuperaddition
cannot easily be squared with Newton’s empiricismng, when Newton
speaks of mediation, contextual remarks indicatat the has spatial
mediation in mind. As for Newton’s disavowal of kmag gravity’s cause,
one difficulty | see in Henry’s explanation is thithe notion of a material
aether is quite problematic; as noted subsequenttyeatens regress.)

With respect to Newton's Letter to Bentley on 25bkmry 1692/3, Kochiras
introduces two connected assumptioss)icet she assumes (ihat in the first and
final sentence Newton is addressing the same topicshe assumes that the issue of
mediation, as introduced in the first sentencethis same as the issue of agency,
introduced in the final sentencand (2)that by that time Newton had already
embraced an immaterial explanation of gravity

In 2.1, | shall argue that both assumptions areatddibe and historically
untenable. It will be argued that Kochiras’ interation of Newton'’s letter to Bentley
on 25 February 1692/3 is based on a selectiverrgaddiNewton’scorpusand that her
account of Newton’s views on action at a distaisceistaken. Note, by the way, that
Kochiras’ discussion of Newton’s views on actioraalistance is essentially based on
essentially two fragments of Newtontorpus Newton’s fourth letter to Bentley
(1692/3) and the General Scholium (1713). | shialb @ontextualise Newton’s views
on action at a distance by taking into account sé\waher historical documents. On
the basis of this, | shall defend a more adequasitipn on the issue at stake (see
subsection 2.2). In her paper, Kochiras steerg dkahowing what a proper account
on the matter should look like and, moreover, by teply to Henry’'s she tends to
obscure the discussion, rather than to enlighten it



2. Newton on Action at a Distance

| start my discussion by pointing out that a th@iowontextualisation of all

relevant material related to action at a distameelyding Newton’s manuscripts) is
currently lacking in Kochiras’ (and Janiak’s) imestation is. By taking additional
resources into account, a more subtle and plaussclenstruction of Newton’s views
on the matter is within reach, or so | shall argiesolid interpretation of Newton’s
fourth letter to Bentley cannot be established authproper contextualisation of the
documents referred to — | therefore strongly suggiest in future discussions of
Newton’s attitude towards action at a distance @hresideration is given to them.

2.1. Evidence suggesting that (1) and (2) are mpiroblematic

According to Kochiras, Newton states his own viewthe first sentence of his
fourth letter to Bentley (“Tis inconceivable, thatanimate brute Matter, should
(without ye mediation of something else wch is natieral), operate upon & affect
other matter wthout mutual contact [...]"), whitethe last sentence (“[...] buthether
this agent be material of immateriegd a question | left to ye consideration of my
readers.”) he describes what he did inRnmcipia, which was to refrain from stating
his own view. In what follows, | shall develop a mmatural way to interpret the key
passage of Newton’s fourth letter to Bentley.

Let me begin by pointing out that, when Newton goeed the Cartesian vortex
cosmology, he was already in his forties. Befbe motuNewton was inclined to
explain gravitation in mechanical terms. In 168@16when drafting up some
propositions on cometary motion, Newton still sedne think along the lines of a
vortex cosmology (cf.: “2. Materiam coelorum flurdaesse. 3. Materiarjcoeloruny
#Hlam circa centrum systematis cosmici secundum curslameRarum gyrare.” (CUL
Add. Ms. 3965, fo. 619).* Consistent with this, in his 1680/1 correspondewitd
Thomas Burnet, Newton claimed that vortices offeeedensible explanation of
gravity and he relied on centrifugal forces for thglanation of the celestial motions
(Newton, 1959-1977, Il, pp. 319-334). e motuand thePrincipia all this was to
change dramatically.

When Fatio De Duillier was working on hide la cause de la pesante{it690)
(De Duillier, 1948-9), in which he introduced a rhanical ether to explain
gravitation, he pointed out in a letter to Huygems24 February 1689/90, that “Je
marquerai seulement en passant que Mr. Newton droue I'experience s’accorde
avec cette pensée” (Newton, 1959-1977, Ill, p. 6Qater, in a memorandum by
David Gregory on 28 December 1691, however, ieorted that “Mr Newton and
Mr Hally [sic] laugh at Mr Fatios manner of explaining graviigid., Ill, p. 191). In
a letter to Leibniz on 30 March 1694, De Duillierote that “Monsr. Newton est
encore indeterminé entre ces deux sentiments. émipr que la cause de la de la
Pesanteur soit inherente dans la matiére par umeinumediate du Createur de
I'Univers: et l'autre que la Pesanteur soit prodydar la cause Mécanigue que j'en ai
trouvée” (ibid., Ill, p. 309). These sources indécéhat Newton between February



1689/90 and March 1694 wavered between a mechammchlmmaterial explanation
of gravity. We do know, however, with certainty tHeom May 1694, i.e. the time
when David Gregory saw Newton'’s Classical Schdliewton no longer considered a
mechanical agent as a plausible candidate to explavitation, for in the Classical
Scholia he posited an immaterial agent as the aafugvity (see section 3).

The data gathered above shows two things: firsipreeMay 1694 Newton
wavered between a mechanical and immaterial ageakmanation for gravitation;
secondly, only after May 1694 did Newton commit ket to an immaterial agent to
account for gravitation. Therefore, in 1692/3 Newt@ad not yet made his mind up on
the matter and he genuinely doubted whether thetageoducing gravitation is
material or immaterialt was only by 1694 that Newton made up his mind apted
for an immaterial agent. Thereafter, he consisgetiting to an immaterial agent as
explanation of gravitation. To suggest, therefahat in his fourth letter to Bentley
Newton was communicating his own (immaterial) cdatk for the explanation of
gravity, is thus highly implausible and contrarythe historical records. Newton was
not contrasting his own candidate and “what he ididthe Principia”. he was
reporting on two causes of gravity — one mechantbal other immaterial — which he
considered as equally plausible at that time. Nwgthof the above context is
mentioned in Kochiras, 2009 (nor in Janiak, 200d 2008, for that matter).

That Newton distinguishes between the issue of atiedi, as introduced in the
first sentence, and the issue of agency, as intemlun the final sentence, is
suggested by the context of Newton’s letters totBgn- a context which is simply
absent from Kochiras’ discussion. Note that theessme immediately preceding the
key passage from Newton’s letter to Bentley on 2brbary 1692/3, which | have
guoted in section 1, is the following: “The lasawu$e of your second Position | like
very well.” (Newton, 1959-1977, Ill, p. 253). Th&aase from Bentley’s letter on 18
February 1692/3 to which Newton refers to is:

[Sir, | make account, yt your courteous suggestipryour Last, yt a Chaos
is inconsistent with ye Hypothesis of innate Gnavis included in this
paragraph of mine.] and again, tis inconceivablangnimate brute matter
should vithout a divine impressiQnoperate upon & affect other matter
without mutual contact: as it must be, if gravibatibe essential and
inherent in it.” (ibid., Ill, p. 249 [italics add@d

Therefore, it seems that with the first occurren€émediation” Newton was
referring to God’s activity and intervention merum naturae(hence his words:
“without ye mediation of something elsech is not materid). Let me elaborate this
point. First of all, | strongly object to Kochirasbntention that John Henrye&ads
Newton as rejecting only the Epicurean notion tpavity is essential to mattet.”
Henry does not “read” this interpretation into thgt; it is what the text itself dictates:
“Tis inconceivable, that inanimate brute Matterpwld (without ye mediation of
something else wch is not material), operate up@iféct other matter wthout mutual
contact; as it must if gravitatian the sense of Epicurube essential & inherent in it.
And this is one reason why | desired you not taibsdnnate gravity to me.” [italics
added]. On the Epicurean account, gravity is amrdsd and inherent property of



bodies. This means that, according to the Epicuaganunt, “inanimate brute Matter”
has the capacity of attractingy its own naturgother matter across a vacuum, i.e.
“without the mediation of something else.” This iilep that matter is not passive and
that it can activate other matter without any exdéprinciples being required — both
implications were equally unacceptable for Newttinis this Epicurean view that
Newton considered as “an absurdity.” Newton empzeakithat gravitational
interaction required the activity of external otezxal causes and forces. Bodies are
passive and are moved by activating principlegof[ive meet very little Motion in
the World, besides what is owing to these activedifles” (Newton, 1979 [1730], p.
399). The Epicurean view of gravity was untenalde Nlewton to accept since it
would imply that matter itself was self-propellimgnd self-activating. This wathe
reason why Newton rejected Epicurean gravity. Bwyt@ast, Newton sought to
establish (1) that Epicurean attraction would resal a chaotic world and,
correspondingly, that the elegance and harmonyhefsblar system could only be
guaranteed by “the design and dominion [consili@@&minio] of an intelligent and
powerful being” (Newton, 1999 [1726], p. 948nhd (2) that matter and motion is
somehow dependent on God. In order to accomplighattier, Newton argued that
God regulates the natural world by means of cergativating principles which he
had installed and maintains. In the drafts forfitet edition of The OpticksNewton
would again raise this concern:

Qu 23.By what means de-thépdies act on one another at a distantke
ancient Philosophers who held Atoms & Vacuum atted gravity to
Atoms without telling us the means unless perhagdgures: as by calling
God Harmony & comparingrepresenting him & matter by the God Pan
& his Pipe, or by calling the Sun the prison of iflelpbecause he keeps the
Planets in their orbdVhence it seems to have been an ancient opinidn tha
matter depends upon a Deity for itéaws ofi motion as well as for its
existence The Cartesians make God the author of all mo8oits as
reasonable to make him the author of the laws ofianoMatter is a
passive principle & cannot move it sdlf continues in its state of moving
or resting unless disturbed. It receives motionpproonal to the force
impressing it. And resists as much as it is regisibese are passive laws
& to affirm that there are no othdfaws] is to speak against experience
(CUL Add. Ms. 3970, f. 619ca. 1700-1704; italics added))

In sum, on 25 February 1692/3, Newton was convirtbatl the intervention of
God, who is surely not material, was somehow reguifor the production
gravitational interactions between bodies. Howesethat point he was undecided as
to whether the agent or intermediary producing ijyavas material or not. It seems
therefore that Newton was discussing two sepasatees after all.

2.2. Newton on action at a distance: a new intetigtren

Kochiras (and Janiak) seem to accept ba sequiturthat by rejecting John
Henry's super-addition thesis they have succeededefusing all points raised by



Henry. Note that | do not commit — nor do | need—tanyself to Henry's super-
addition thesis, to which Kochiras objects in sat# (Kochiras, 2009, pp. 272-276).
Henry has, however, adequately noted that the ®tRewton introduced to account
for gravitation were not mechanical since they ‘@eted of particles held apart from
one another, and from particles to other mattergepylsive forces operating between
them” (Henry, 1994, p. 123) and that “the aetheotles were not intended to be a
way of avoiding actions at a distant&bid., p. 135). These points are well tak&n.
Moreover, in the context of his optical researchwite openly allowed the
possibility of action at a distance (Newton, 197930], p. 339, pp. 370-371, pp. 375-
376; CUL Add. Ms. 3970, fos. 25254, fo. 257, fo. 273, fo. 291 [ca. 1700-1704]).
The interpretation of Newton’s view on action atdliastance | shall now defend
takes into account the two important points madeHeyry, without endorsing his
super-addition thesis (see additionally, the disicmsin Ducheyne, 2009, pp. 237-
239). Newton denied that matter could act at eads# according to its own nature
(because this would imply that matter would be taha self-acting, an option
unacceptable for Newton); however, Newton endomeitbn at a distance for the
secondary mechanism producing gravity, becausept¢sulated a very subtle
“elastick” ether, i.e. an extremely rare medium @med with strong inter-particular
repulsive forces,” as an explanation or cause akigy. Newton was, of course,
clearly aware that the elastic ether was conjecturd not a demonstrated truth, for in
the Advertisement added to the 1717 editiodloé Optickshe observed that he was
“not yet satisfied about it [i.e. his attributior the cause of gravity] for want of
Experiments” (Newton, 1979 [1730], cxxifi).The point is that he was willing to
entertain this possibility and even make it pubNewton’s elastic ether consisted of
repellent particles acting at a distance. In a helts Newton rejected action at a
distance at a macro-level but accepted it at aar@rel. This seems to be supported
by the Advertisement to the 1717 editionTdfe Opticks“And to shew that | do not
take Gravity for an essential Property of Bodjes. to show that “inanimate brute
Matter” does not have the capacity of attractingit® own nature, other matter across
a vacuum] | have added one Question concerning its Cdusean attribution of the
cause of gravity which posits an elastic ether amich supposes inter-particular
repulsive forces between its constituting particesing at a distancefhusing to
propose it by way of a QuestiofNewton, 1979 [1730], cxxiii). Newton did not hav
anya priori objections againsictio in distans? In a nutshell, Newton did not reject
actio in distanger se nor did he deem it intrinsically problemati¢ewton could not
accept of action at a distance at a macro-levaltifat would entail the approval of
Epicurean attractionHowever, this does not mean that he found the matiactio in
distansintrinsically problematic, for infThe Optickshe postulated a non-mechanical
intermediary (micro-level) acting at a distance @aocount for the explanation or
cause of gravity The reason why Newton was happy to introducepitieshe
“conceptual problems” involved by doing so (cf. Kaas, 2009, p. 277), an
immaterial cause of gravityn casuan “elastick ether” which supposed action at a
distance among its particles, was that he condidiér@s a viable means to avoid the
self-propelling activity of matteand to account for the non-mechanical nature of
gravitational effects as suggested by empiricadente. This suggests a rather



different interaction between Newton’s metaphysiaatl empirical considerations
than the one suggested by Kochiras.

3. Newton on the Cause of Gravity and Secondary Caation

Despite my comments in the previous section, | arfuill agreement with Kochiras’
claim that Newtorconsistentlytried to explain gravity in terms of secondary saion
(Kochiras, 2009, p. 272). However, | think that Fgumentation can be made
stronger. For, as it stands, many readers mighteatigat James E. McGuire and Piyo
M. Rattansi, in theitocus classicu®n the Classical Scholia, have argued otherwise,
namely that Newton did at some point explain gsawy referring to direct divine
intervention®® In a nutshell, their view is that:

The central purpose of the ‘classical’ scholia weasupport the doctrine of
universal gravitation as developed in these Prdiposi and to enquire into
its nature as a cosmic force. This doctrine is shdoy Newton to be
identifiable in the writings of the ancients. Aslivabecome clear, he is not
using this historical evidence in a random fashimnmerely for literary
ornamentation. Rather the evidence is used in @useland systematic
fashion, as support for, and justification of, t@mponents of Newton’'s
theory of matter, space and gravitation. The ewdeis used to establish
four basic theses, which correspond to the maft&raposition 1V to IX.
These are, that there was an ancient knowleddsedfuith of the following
four principles: that matter is atomic in structaed moves by gravity
through void space; that gravitational force aatsversally; that gravity
diminishes in the ratio of the inverse square efdistances between bodies;
andthat the true cause of gravity is the direct actarGod (McGuire and
Rattansi, 1966, pp. 111-112 [italics added)])

Therefore, we need to adduce appropriate reasorgdct McGuire and Rattansi’s
interpretation of the Classical Scholia. First bfiashould be noted that claiming that
God directly causes gravitys not the same as claimitigat gravity depends on the
will of God — for the latter leaves open the possibility of iatermediary. That
Newton made the latter claim in the Classical Sehisl obvious:* To the best of my
knowledge, there is no positive and direct evidencesuggest that Newton
entertained the former. On Royal Society, Gregows. B47, fo. 14 Newton noted
that the Ancients distinguished between god andspet producing gravity: “Hunc
spiritum aliqui a Deo summo distinxerunt & animammdi vocarunt,” which leaves
open the possibility of an intermediary (cf. Dobb891, pp. 36-37, to which Kochiras
does not refer to) The same caveat applies to Newton’s later asse(ta. 1706)
that “matter depends upon a Deity for ittaws ofi motion as well as for its
existence” (CUL Add. Ms. 3970, fo. 639 again, Newton did not literally and
positively state that gravitation is produdadicectly by divine intervention.



4. On ‘Newton’s Substance Counting Problem’

According to Kochiras, Newton’s ‘Substance Countitrgblem’ arises as
follows:

Since his ontology includes spatially extended ir@mal substances as
well as matter, and since these different sortsx¢énded substances might
be able to occupy the same place at the sameitime)ot clear how many
substances should be inferred from the properte&seived in a given
region of space. (Kochiras, 2009, pp. 278-279)

This problem, however, only pertains to universaiperties, i.e. properties that
cannot be intended and remitted, such as gravitgviy cannot be remitted and
intended at equal distances from an attracting bGdwysider, by contrast, the case of
magnetism, which Newton considered as being pratilogea short-range attractive
force that can be intended or remitted (CUL Add. BB70, fo. 258[ca. 1700-1704)).

If we magnetically charge a piece of metal andef smash it with great force against
the ground, the magnetic properties will have gtost. Likewise, if we heat a
magnetized piece of metal, its magnetic propewitishave vanished. In this case, we
can contrast the effects of a de-magnetized andhetizgd piece of metaf.

5. Erratum

Finally, 1 cannot refrain from making a historicebrrection. In footnote 11
Kochiras claims that ilDe gravitatione(CUL Add. Ms. 4003) Newton “does not yet
have the concept of mass as distinguished fromhwie{gfochiras, 2009, p. 269). This
claim is inaccurate since Newton explicitly referréo quantity of matter irDe
gravitatione when reporting on his own pendulum experimentswtde began, as
follows:

For if the aether were a corporeal fluid entirelith@ut vacuous pores,
however subtle its parts are made by division,auld be as dense as any
other fluid, and it would yield to the motion ofgsang bodies with no less
inertia; indeed with a much greater inertia if {w®jectile were porous,
because then the aether would enter into its iatguares, and encounter
and resist not only the whole of its external stefebut also the surface of
all the internal parts. Since the resistance ofagther is on the contrary so
small when compared with the resistance of quieksias to be over ten or
a hundred thousand times less, there is all the meason for thinking that
by far the largest part of the aetherial spacemptg, scattered between the
aetherial particles. The same may also be congdtinom the various
gravities of these fluids, for the descend of hedwagdies and the
oscillations of pendulum show that these are ipprtion to their densities,
or as the quantities of matter contained in eqpatss. But this is not the
place to go into this. (Janiak, 2004, p. 35).



Newton suggested that the resistance of the satiter is very small, namely 10.000
or 100.000 times less (“decies vel centies milebeis minor” (CUL Add. Ms. 4003, p.
31 (= fo. 19)) than quicksilver. Moreover, he noted that if sumrporeal ether as
described above would exist then it would act othlibe whole external surface and
on each of the surfaces of its internal parts (“noodo totius extern@em
superficien}i| sed et omnium internarum partium superficiebus uoecet et
impedimento essef{CUL Add. Ms. 4003, p. 30 (= fo. I8. However, Newton’s
experiments with pendulums had shown that the teegis exerted on oscillating
bodies is negligible, which suggests oscillatinglibe describe equal spaces in equal
times.'” Therefore, he noted that the gravities of osaiatbodies are as their
“densities” or quantity of matter (“ut eorum deasjtes, sive ut quantis/tes]
materiee” (CUL Add. Ms. 4003, p. 31 (= fo." )& — thereby implying that he did
conceptually distinguish between weight and ma$3amravitationeMoreover, it has
been pointed out that these very fragments comtaicial clues for dating CUL Add.
Ms. 4003,as we have i(Dobbs, 1991, chapter 5, esp. pp. 142-143; Mand&pR001,
pp. 99-100).

6. General Scholium

By now, | hope to have made it plausible that Koasii claims on Newton and
action at a distance are debatable, to say the feast. It is unfortunate that an
appropriate contextualisation of Newton’s views axtion at a distance is simply
absent from her paper. Because of this, her readisglective and ultimately biased.
As Newton himself might have suggested, a justifpeidiciple should be consistent
will all evidence. | hope that, in future work on Newtod action at a distance, the
vast bulk of Newton'sorpuswill be part of that evidence.
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! In Query 28, Newton wrote that gravity is produtgd'some other Cause than
dense Matter” (Newton (1979 [1730]), p. 369).

2Here Henry is reported saying: “The standard repdif the passage in the
letter to Bentley makes Newton seem at best distaend at worst an idiot for
saying that the mediating agent of gravity is imenal and then a couple of sentences
later [saying] he doesn’t know whether the agemhaerial or immaterial. This is a
problem for the standard reading ... but it isnftrablem for me because | say that he
first claims that an immaterial God gives mattey gfower to attract other matter, and
that a couple of sentences later he is no londgl@ntpabout God but is talking about
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the power that God gave to the matter — that poarethe way it operates, might be
either material or immaterial.”

® On Newton and causal explanation see Ducheynesj2(®006) and (2009), pp.
229-237.

* These propositions are discussed in detail infriRuf(2000).

>0On CUL Add. Ms. 4005.6, fo. 2&a. 1690-1693], Newton wrote in a rather
neutral tone: “Errant igitur qui corporum particsilaninimas —eerpoad modum
particularum arenae aut lapidum coacervatorum comfgungunt. Si particulee aliquae
tam dense constipentur, causa gravitans desine® e@ssportionalis materise.
Excogitandee sunt alise particulatum texturee quibuerstitia earum reddantur
amplissima. Et hae sunt necessarize conditiones Hgpebds per quam gravitas
explicetur mechanice. Hujus autem generis Hyposhest unica per quam gravitas
explicari potest, eamque Geometra ingeniosissimi& Batio primus excogitavit.”.
By ca. 1716-18 Newton’s tone had changed drasgyicdMechanicam gravitatis
causam D. Fatio olim excogitavit, sed veram essepnobavit. Hypothesis erat, & in
Philosophia experimentali hypotheses non considerd(CUL Add. Ms. 9597.2.11,
fo. 3).

® John Henry (1994) is surely to be given the crddit emphasizing the
Epicurean position to which Newton is reacting agai

" A relevant variant is: “What is iy means of % bodies act on one another at a
distance. Andlo what Agentlid the Ancients attribute the gravity of theioms. Or
what did they mean [...] by calling God an harmong@mparinghim & matter [...]
to y* God Pan & his Pipe.” (CUL Add. Ms. 3970, f. 29ta. 1700-1704; italics
added]). Convention for my transcriptionsarrows pointing downwards! (..1)
indicate that the text in between them was insediedve Newton’s original inter-
lineation. Arrows pointing upwards (.. 1) indicate that the text in between them was
inserted under Newton’s original inter-lineationnless stated otherwise, all other
text-editorial features are as in the original.

® The direct evidence in support of Henry's supati@oh thesis is rather slender.
Indirect evidence for the super-addition thesitide found in De Duillier testimony
to Leibniz on 30 March 1694 (see previous subseftitf Newton had actually
endorsed this option, it would have been for a \eigf period of time.

® This observation is correct, for if Newton thougitherwise we would have to
accept the conclusion that Newton tried to expkivay action at a distance at the
macro-level by reintroducing it at the micro-level.

191n Janiak (2007), where Janiak does not refer géarils work, it is claimed
that Newton rejected action at a distance withauthker qualification (cf. Janiak
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(2008), p. 54, p. 172; cf. ibid., p. 53, footno)e I Janiak 2008 Henry’'s views are too
quickly dismissed on the basis of an excerpt winekdenry incorrectly wrote that
gravity is “a superaddedhherent property” (Henry (1994), p. 141). In any case,
Henry’s super-addition thesis should not detradras the important points he made:
that the ether theories did not originate in Newgatissatisfaction with action at a
distanceper se and that Newton accepted action at a distantgsioptical work and

in his work on the cause of gravity. In the subsequiscussion, Janiak nowhere takes
these two points into account (Janiak (2008), Bp6D).

1 Newton’s account of gravitation as being produbgdthe elastick force” of
mutually repellent minute particles occurs in Quédy (Newton (1979 [1730]), pp.
350-352). If Newton’s attribution were correct thgravitational “attraction” would
result from the repellent forces of the elastic medin which the celestial bodies are
situated (cf. ibid., p. 376).

2 This conclusion was reached earlier in McMulli®8), p. 144, footnote 13
and p. 151, footnote 210.

3 In her article, Kochiras does not refer to McGuinel Rattansi (1966).

1 For in Royal Society, Gregory Ms. 247, fo." 1Mewton wrote: “Solum enim
ens intelligens vi voluntatis sugsecundum intellectuales rerum id¢gsopter causes
finales agendo varietatem rerum introducere potuit.

1> Dobbs notes that Newton’s claiming that God'’s atiyecausing gravity would
have been utterly non-explanatory (Dobbs (1991)18@3-198. Furthermore, the claim
that gravity is produced directly by God would hagaused some theological
uneasiness in Newton'’s thinking (ibid., Chapterf@j,Newton endorsed the idea that
“God made & governs the world by his Agents” (CUHAA Ms. 3965, fo. 36gpost-
1713)).

8 On gravitational effects Kochiras remarks: “Ifigt not possible to remove
immaterial substances or to determine whether drtiney are present, it is not
possible to know whether gravitational effects wdowccur in their absence.”
(Kochiras (2009), p. 278).

" Later, in Proposition XXIV of Book | of thBrincipia, Newton started with an
application of the second law of motion:: (F, x t)/m. If the pendulums are of the
same length, the motive forces are as the weightgE . :: Wi/W, Then the velocities
in the corresponding parts of the oscillations v to one another as the motive
forces and the whole times directly and the quiastiof matter inverselyu/v; :: (Fm:
Xty X Mp)/(Frp Xty xmy) or my/mpi: (Fg X ty X Vo) (Fo X to X vy). Since the velocities
are inversely as the squares of the times and wenss that the times are equal:
My/mp =0 (Fg X 122)/(Frp X 12) o0 (Wp X 142 )/(Wa X t52) or my/mp o Frg P2 o0 Wo /WS,
Hence, if the times are equal, the quantities dtenavill be as weights.
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8 No further empirical data was provided. Newtonisstf uncontroversially
dateable introduction of “quantitas materiae” is in the tiai revise of De Motu
(Whiteside (1967-1981), VI, p. 92).
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