2-14: The New Experience of Nature: Robert Boyle’s ‘Pneumatical Engine’

The experimental philosophy eventually changed the way that people looked at, and understood, nature. That is the theme of this final set of seminars. One way of illustrating and exploring this proposition is by looking more closely at the most spectacular and most complicated piece of scientific equipment that was produced in the seventeenth century: Robert Boyle’s ‘Pneumatical Engine’. Boyle conducted numerous experiments with it, inviting other guests to accompany him in his endeavours, publishing the results in one of his considerable range of publications carrying the title ‘New Experiments’ – this time New Experiments Physico-Mechanical touching the Spring of the Air (1662). It is the one that provided the basis for ‘Boyle’s Law’ – the law about the elasticity of air – which you may have come across in GCSE Physics. So embedded is scientific inquiry in our culture that we find it hard to understand that for many people in the seventeenth century it was strange and by no means clear that the claims being made for discovery on the basis of it could be sustained at all. One of the individuals who remained to be convinced was Thomas Hobbes. We shall examine (through some secondary reading) his powerfully-argued doubts. We shall join Boyle in the most famous of his experiments with his Pneumatical Engine – the ‘vacuum in a vacuum’ experiment. To understand what Boyle is trying to do, you need to examine the diagram of the ‘Engine’ itself which was provided after the ‘Preface’. You also need to familiarise yourself with what a ‘Torricelli’ tube (or primitive ‘mercury barometer’) is – the excellent website of the Museum of the History of Science at Florence provides the concise background there.

We shall look at the following text: Robert Boyle, New Experiments Physico-Mechanical (1662), diagram (available for download from here) and pp. 52-64 (experiment 17) – available for download from here. 

Questions:
1) How did Robert Boyle sustain his claim that his ‘Pneumatic Engine’ had established ‘matters of fact’?
2) In what ways did his experiments change perceptual experience – the role of the ‘viewer’ of nature?
3) In what ways was his experimental method called into question and on what grounds? 

Further Reading: 

Steven Shapin and Simon Schaffer, Leviathan and the Air-Pump: Hobbes, Boyle and the Experimental Life (Princeton: Princeton U.P., 1985) – ch.2 ‘Seeing and Believing’ or ch.4 ‘The Trouble with Experiment’. Steven Shapin, 'Pump and Circumstance: Robert Boyle's Literary Technology', Social Studies of Science, 14 (1984), 481-520. Steven Shapin, A Social History of Truth: Civility and Science in Seventeenth-Century England (Chicago: Chicago U.P., 1994). Michael Ben-Chaim, 'The Value of Facts in Boyle's Experimental Philosophy', History of Science, 38 (2000), 57-77. Michael Ben-Chaim, 'Empowering Lay Belief: Robert Boyle and the Moral Economy of Experiment', Science in Context, 15 (2002), 51-77. Michael Wintraub, 'The Looking Glass of Facts: Collecting, Rhetoric and Citing the Self in the Experimental Natural Philosophy of Robert Boyle', History of Science, 35 (1997), 189-217. R-M. Sargent, The Diffident Naturalist: Robert Boyle and the Philosophy of Experiment (Chicago: Chicago University Press, 1995). For a brief online biography of Robert Boyle as well as something on recent scholarly work on his scientific endeavour, see The Robert Boyle Project. 

