The Newtonian Revolution & the Enlightenment

Excerpts from Revolution in Science (1985)

by I. Bernard Cohen

Acceptance of a Newtonian Revolution

There are numerous testimonials to the Newtonian revolution in science.  [In the 1780s] the eighteenth-century historian of science Jean-Sylvain Bailly wrote that “Newton overturned or changed all ideas”: his “philosophy brought about a revolution.” . . . As Bailly put it: “What is supposed to make things move is what really makes things move; the demonstration was complete.  Newton alone, with his mathematics, divined the secret of nature.” . . .

By the end of the eighteenth century, the concept of a universal gravity had become generally accepted.  In the preface of his great Mécanique céleste (published 1799-1825), [Pierre-Simon] Laplace—the second Newton of this subject—began:

Towards the end of the seventeenth century, Newton published his discovery of universal gravitation.  Mathematicians have, since that epoch, succeeded in reducing to this great law of nature all the known phenomena of the system of the world, and have thus given to the theories of the heavenly bodies, and to astronomical tables, an unexpected degree of precision . . .
[Laplace] did not feel any need—a century after the Principia—to discuss whether or not it is reasonable for a force of attraction to extend itself through space . . . We are “induced”, he writes “to consider the centre of the sun as the focus of an attractive force, which extends infinitely in every direction, decreasing in the ratio of the square of the distance.”  Wholly unabashed by the use of the Newtonian word ‘attraction’ . . . Laplace concludes simply and straightforwardly that “the sun, and the planets which have satellites, are endowed with an attractive force, extending infinitely, decreasing inversely as the square of the distance, and including all bodies in the sphere of their activity” . . . He hails the Newtonian “universal gravitation” as a “great principle of nature,” that “all the particles of matter attract each other in the direct ratio of their masses, and the inverse ratio of the square of their distances”.

The success of the theory and applications of universal gravitation . . . caused this subject to become the model or ideal for all the sciences . . . Scientists in as diverse fields as paleontology and biochemistry envisioned a day when their science would have its Newton and read the perfection of Newton’s Principia.  Why, Georges Cuvier asked in 1812, “should not natural history also have its Newton?” . . .

The Newtonian revolution had also a tremendous ideological component, equaled perhaps by only one other scientific revolution, the Darwinian.  Isaiah Berlin has summed up Newton’s influence:
The impact of Newton’s ideas was immense; whether they were correctly understood of not, the entire programme of the Enlightenment, especially in France, was consciously founded on Newton’s principles and methods, and derived its confidence and its vast influence from his spectacular achievements.  And this, in due course, transformed . . . some of the central concepts and directions of modern culture in the west, moral, political, technological, historical, social—no sphere of thought or life escaped the consequences . . .
Newton, and his contemporary John Locke, symbolized great new ideas, comprising that “outstanding revolution in beliefs and habits of thought” that marks the modern era beginning with the Enlightenment. . . Men and women everywhere saw a promise that all of human knowledge and the regulation of human affairs would yield to a similar rational system of deduction and mathematical inference coupled with experiment and critical observation . . . Newton was the symbol of successful science, the ideal for all thought—in philosophy, psychology, government, and the science of society . . .
On almost every conceivable level of thought and action in which rational principles could be applied, the Newtonian revolution had a significant impact . . . The Newtonian revolution was not only the apex of the Scientific Revolution, it remains one of the most profound revolutions in the history of human thought. [170-175]
Excerpts from Europe from the Old Regime to the

Age of Revolution (2004)

by Robin W. Winks & Thomas E. Kaiser

The Enlightenment was the most influential and distinctive cultural movement of the eighteenth century.  Its main goals were to free humankind from error and “superstition” through a critical review of all human knowledge and to free people from unnecessary restraints on their freedom through social and political reform.  These two goals were linked in the mind of Enlightenment reformers; to be truly free, people had to have “reason” and sound knowledge of the world.  Thus, in issuing the challenge “Dare to know!” the German philosopher Immanuel Kant (1724-1804) also challenged his contemporaries to liberate themselves from the traditional forms of political and social servitude they had imposed on themselves . . .  

The Enlightenment arose from a combination of factors.  One was the growing awareness that changing conditions required new solutions to the problems of European society.  The Old Regime had reduced disorder by expanding royal armies and bureaucracies, stiffening social hierarchies, and reinforcing religious orthodoxies.  But with order largely restored, it became evident, especially after 1750, that government machinery and social policies required another look, for in many ways the costs of these policies appeared to be outweighing their benefits.  So strong did the case for reform appear that by mid-century “progress”—not to be confused with revolution—became a goal almost unto itself . . .

A second factor was the growing belief among elites that the Scientific Revolution . . . had placed many of Europe’s traditional notions of the universe and humankind in doubt.  The new science had challenged and discarded many traditional concepts of nature . . . Taking its cue from Newton and Locke, the Enlightenment now sought to extend the critical reexamination of received ideas to the most sensitive notions of the state, society, and religion.  Because of their wide-ranging intellectual hunt, Enlightenment leaders took the name philosophes, the French word for “philosophers.”

A third factor was the changing setting of and audience for high culture.  Since the Middle Ages, most great works of European philosophy, theology, history, science, and the arts had been produced by intellectuals supported materially and politically by the church, the state, or wealthy aristocrats . . . To be sure, the state, royal court, and royal academies continued to be important sources of patronage . . .Yet the growth and increasing wealth of the middle class in western Europe significantly expanded the paying audience for art, music, literature, history, science, and philosophy.  In response, the book trade flourished, while public theaters, public concerts, and public art exhibitions multiplied throughout the eighteenth century.  The expansion of the “public” encouraged producers of high culture to criticize established authority more freely, even if state patronage and censorship continued to limit this freedom in practice.  Matters of public concern were increasingly discussed and debated not only in the press, but also in the coffeehouses, printing shops, and salons, all of which mushroomed across western and central Europe . . . [98-99]

1) What are the most important points made in these two excerpts.  [Summarize each in 2-3 sentences].

2) Evaluate the following: “Newton’s thought only had an impact in the sciences, therefore, it’s not that important to know about the Newtonian revolution.”

3) Evaluate the following: “Newton and Locke alone sparked the period called the Enlightenment.”
