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During the last quarter century, there has been an

explosion of scholarship by philosophers of physics

and, especially, historians of philosophy on Isaac

Newton and his reception in philosophy. This growing interest is prima facie

puzzling because Newton did not write a major philosophical work. And while he

clearly elicited important philosophical responses (e.g., by Du Châtelet, Kant, Hume,

etc.) and engendered important philosophical debates (e.g., Leibniz-Clarke), this

does not justify or explain the growing attention. After all, not every person who was

a significant interlocutor to philosophers in his own day should be subject of study

by a community of historians of philosophy today. (We largely don’t do this for

Digby, Mersenne, Riccioli, William Harvey, Kepler, Hooke, Halley, or De Volder,

etc.) That Newton was seminal to the history of science and mathematics is

insufficiently explanatory (because there is relatively little philosophical scholarship

on Euler, the Bernoullis, etc.).

For a long time my own preferred explanation for the renewed philosophical interest

in Newton was that the reception of Newton decisively changed something about the

way philosophy was practiced in two closely related ways: first, a certain kind of

argument from authority often associated with ‘naturalism’, which could block or

silence certain philosophical arguments or positions, became popular in philosophy

—the authority was Newton’s works in mathematical physics or how they were taken

by others. This move was diagnosed early by Berkeley (critically) and Toland
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(ironically). And detestation of this move animates much of what is great in (say)

Hume’s more epistemological work. Second, Newton, perhaps unintentionally, sets

up a split between what came to be known and institutionalized as ‘science’

(especially mathematical physics) and what came to be known and (partially)

institutionalized as ‘philosophy’.

Inspired by influential work by Dana Jalobeanu (2011), it is natural to think that

after consensus was developed on the mathematics of the laws of collision (for

perfectly elastic bodies) by Wallis, Wren, and Huygens in the late 1660s, it became

perfectly legitimate to screen off and hold at arm’s length certain metaphysical and

causal questions from consideration. I still think something like that is true. But the

story turns out to be vastly more complicated.

In their magisterial and seminal work, Philosophical Mechanics in the Age of

Reason (hereafter: Philosophical Mechanics), Katherine Brading and Marius Stan

(both leading contributors to the study of Newton and his philosophical impact)

show that, of course, these mathematical collision laws are perfectly useless for

analyzing the collision of other kinds of bodies (that much was clear in the 1660s

and 1670s); and that the search for how to understand and classify the collision and

constitution of other kinds of bodies continued without interruption during the next

century. It is eye-opening how important Malebranche was in shaping this project.

So, one thing they show is that there was a wide felt philosophical need for

understanding that no known mathematical consensus could block.

In addition, Philosophical Mechanics suggests a different, much more ambitious

and historically more fascinating story about the roots of the split between

philosophy and physical science. In its view, post Newton, eighteenth-century

scholars were unable to unify the physics (a sub-discipline of philosophy) and

mechanics (studied by so-called mixed mathematicians) of bodies. It turns out to be

impossible, at least in practice, to offer a

single, well-defined concept of body that is simultaneously (i) consistent with

an intelligible theory of matter, (ii) adequate for a causal-explanatory account

of the behavior of bodies, and (iii) sufficient for the purposes of mechanics. (2)

That this was an intractable problem is on their account wholly unanticipated. In

Philosophical Mechanics, they show that even leaving aside (i), it turned out that

combining (ii) [that is physics as practiced by philosophers] and (iii) [that is,

[1]
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mechanics as practiced by the mathematically trained] was impossible for body. This

failure entailed dramatically that by the “early 1800s ‘bodies’ were no longer the

presumptive objects of physics” (397). Rather, attention had shifted to, “the problem

of specifying the object of a given theory, whether that be a body, particle, field,

gene, or whatever it may be” (17, n. 17). This potentially heterogeneous ontology

would have to be the basis for constructing “the bodies of our experience” (398).

How to do so remains an open question in many disciplines.

Another surprising pay-off of their account is that those who aimed at such

unification (say, Boscovich and Kant) ended up being treated as philosophers,

whereas those who developed mechanics (Lagrange, Laplace, Navier, Cauchy, etc.)

ended up being treated as physicists (397). According to the narrative

of Philosophical Mechanics, physics—which combined mathematical and empirical

methods—took over a century to emerge as a self-standing subject after Newton

(397). One nice feature of the story that Brading and Stan tell is that it illuminates

the rise of physics and how it coincides with the development of university chairs in

physics as an autonomous discipline.

Throughout Philosophical Mechanics, they use anachronism judiciously and often

introduce special terminology. Even so, the story they tell is technically challenging.

(The liberal use of acronyms does not make it easier, alas.) The twelve chapters offer

major studies of (inter alia) Malebranche, Du Châtelet, Euler, Boscovitch,

D’Alembert, Lagrange, and will be required study for experts in the field. The work

also includes de facto major new philosophically sensitive studies of the

development and nature of accounts of collision, elasticity, the compound

pendulum, mass, the mechanics of constrained motion, and force (amongst others).

My own sense is that this is one of those books that will be treated as a watershed

once it is assimilated in graduate seminars and reading groups. Those students who

make an effort to master its concepts and underlying subject-matter will be invited

by Philosophical Mechanics into countless many rich and fine-grained research

subjects. Those of us who (like myself) came of age before its impact was truly felt

will increasingly be seen as out of date, bunglers.

Be that as it may, I close with an objection to their framework. In setting it up, let me

take for granted that during the eighteenth-century rational mechanics (as practiced

by mathematicians) and physics (a causal-explanatory account within philosophy)
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can be viewed as two distinct and relatively autonomous practices. However, that to

offer a “single, well-defined concept of body” should be thought of as the key to

understanding eighteenth-century philosophy is more debatable. And the reason for

this indicates some controversial choices by Brading and Stan.

One person who barely registers in their very rich narrative is John Locke. Now, I

am myself not especially fond of Locke, and it’s easy to underestimate him. But the

reason why Locke does not fit their narrative is that Locke basically thought that this

unificatory project whose history Philosophical Mechanics pursues was basically

hopeless from the start. For he thought collision itself was unintelligible (Essay

2.23.22-29).  This quickly becomes common ground among all so-called

subsequent folk known as ‘empiricists’ and beyond. So, for example, when

Philosophical Mechanics quotes Musschenbroek and cites Maupertuis on the

unintelligibility of collision (121, 145,210), the argument is tracking the European

impact and popularity of Locke’s philosophy (not ‘Newtonian’ philosophy).

So, it is a mistake to claim that during the “18th century, contact action was widely

held to be intelligible (in accordance with ‘mechanical philosophy’)” (144). Rather,

reflection on Locke’s arguments (and the striking reformulations in Berkeley and

Hume) is one way that eighteenth-century philosophers came to conceptualize that

the intelligible and intelligibility are themselves a philosophically challenging

matter. In their study, Brading and Stan actually quote Maupertuis to this effect

(123), although debates over action at a distance naturally also induced this insight

(128).

But Locke’s stance on the mysteriousness of ordinary collision is not itself the effect

of his empiricism (Downing 1992). It arises quite naturally from reflection on

Descartes’s presentation of the process of collision and the (near) instantaneous

transmission of properties between different bodies.

But those we know as the ‘empiricists’ do deny the presuppositions of the whole

project of the unification of body. (Some of these empiricists even deny the extra-

phenomenal reality of bodies!) So, more than a century before the failure of offering

a unified account of body became clear, within philosophy, there were philosophers

who disowned the whole project that motivates Philosophical Mechanics.

[2]
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That these rejectionists did so for principled reasons is overlooked because Brading

and Stan treat the empiricists (and Descartes and Kant) as wedded to an

“epistemological foundationalism” in which “the starting point for epistemology” is

“in our ideas” (21). The way of ideas is a real historical phenomenon,  but the

reason why ideas are privileged is principled: given the diagnosed lack of

intelligibility of collision, no legitimate explanation of “the bodies of our experience”

was possible that started with the bodies (and the theories they were embedded in).

In addition, Locke, Berkeley, and Hume (and the folks they inspired, not the least

Condillac and Adam Smith) also recognize and diagnose that people appeal to the

authority of Newton and mathematical-empirical knowledge as such to generate

burden shifting arguments within philosophy, not just the science of body

(Schliesser 2011). So, at least some seventeenth and early eighteenth-century

philosophers quite clearly discerned that there was already a well-established, fairly

robust division of epistemic labor between philosophy and mathematical-empirical

knowledge. Even so, it would also be false to say that empiricism had no discernible

impact at all on subsequent developments in mathematics and physics.

I suspect this objection points to a more subtle feature of intellectual life during the

eighteenth century (and maybe others). Perhaps, there were no unique “evolving

relations between philosophy, physics, and mechanics” (399) but rather there were

different kinds. Such evolving relations as different conceptions of what the

important (and potentially tractable) outstanding challenges are vie for attention.
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