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Zev Bechler. Newton’s Physics and the Conceptual Structure of the Scientific Revolution. (Boston Studies in the Philosophy of Science, 127) xviii+588 pp., figs., bibl., index. Dordrecht/ Boston/ London: Kluwer Academic Publishers, 1991

While approximately a third of this work is devoted to Newton, its aim is broader. Zev Bechler also reexamines the physics and metaphysics of Plato, Aristotle, Copernicus, Bacon, Galileo, Descartes, Leibniz, Locke, and Berkeley, in varying levels of detail. The treatment presumes considerable familiarity with their thought, as well as with modern historiography of the Scientific Revolution. Can the interest of such a reader still be held by the thesis that this revolution was a fundamentally Platonic revolt against Aristotelian science? Bechler claims nonetheless that this fact has not yet been fully appreciated, because historians he labels “aristotelian” have taken a distorted view of “platonic” thought.


Bechler’s arguments are far too numerous to summarize, but they follow two principal themes, the first of which is ontological. In his view, for example, traditional historiography misses the true depth of the revolution in physics, by regarding vis insita as a terminological vestige and presenting Newtonian inertial motion as natural. Bechler insists instead that the new physics is fundamentally different and rejects the Aristotelian concept of natural motion, for in seventeenth-century physics “matter has no nature to speak of” (p.10); the corresponding need for forces, and absolute motion and space, characterize thoroughly “platonic” physics. Thus the consistency and novelty of Newtonian physics are apparent only if vis insita is recognized as a distinct force causing body’s continued motion. But this seems to make Newton’s views inconsistent instead: why should innate force cause uniform motion, when impressed forces cause changes in motion? And would that not also make Newtonian dynamics seem more Aristotelian, rather than less so?


Bechler’s second, epistemological, theme is that seventeenth-century scientists, while replacing Aristotelian science with a very different sort, retained its ideal of certainty; as a result, “the whole revolution in science” was “a huge experiment in deviant logic” (p. 436). As a universal claim this is questionable; Bechler’s attack on historians who attribute to Galileo some valid form of reasoning (whether ex suppositione or hypothetico-deductive) about the logical status of his theories is not convincing. But with Newton he is on firmer ground. The first phase in “Newton’s abolishment of the hypothetico-deductive method” (p. 345) was of course the controversial assertion that true conclusions such as the heterogeneity of light, could simply be deduced from (well-chosen) observations. Bechler then gives a persuasive reading of the 1712 correspondence with Roger Cotes over the justification for applying the principle of equal reaction to gravitational attraction. He concludes that historians have unjustly dismissed Cates’s critique, which perhaps motivated Newton’s later switch of emphasis, in the 1713 edition of his works, from the issues of hypotheses and proof to the more carefully limited “problem of induction.”


Although Bechler argues that most historians (including Stillman Drake, William Wallace, Ernst Cassirer, Alexandre Koyré, A. Rupert Hall, Richard Westfall, and I.B. Cohen) have offered naively whiggish interpretations of Galilean or Newtonian physics, he often fails to provide an equally coherent or more convincing one. This is partly because his efforts are scattered over so wide a range of topics, and also because many of the discussions he does pursue in detail (like those of Ptolemaic astronomy, infinitesimals in Galileo’s and Newton’s analyses of motion, and the logical relation of Kepler’s laws to Newton’s) somehow founder without illuminating much. Still, others are more successful, and Bechler offers a variety of thought-provoking suggestions.
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