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In 1985 Steven Shapin and Simon Schaffer published their Leviathan and the air-
pump, the first integrated treatment of the role of the air-pump in seventeenth-
century science. The book soon acquired the status of the most authoritative 
source on early air-pumps. Yet, Leviathan and the air-pump was not meant to be 
a full account of the early history of these instruments. As Shapin and Schaffer 
themselves put it, their objective was to study "the nature and status of ex
perimental practices".^ Their treatment of Boyle's pneumatical research is a case 
study in the social history of scientific knowledge. Roughly stated, their claim is 
that the extent to which experiments were thought to provide scientific knowled
ge, depended on the theoretical framework, the philosophical stance and the 
political views of the scientist. 

As one product of their variegated pursuit Shapin and Schaffer contributed 
much to the historiography of the air-pump. In this paper, some additional 
historical facts will be examined, from a somewhat different angle, to take the 
analysis of the role of the air-pump in seventeenth- and early eighteenth-century 
science one step further. At first glance, one might think that the air-pump had 
settled the century-old vacuum debate. But this is not what happened, and, so 
long as it was applied to the vacuum debate, the air-pump was of little sig
nificance. It was only when Boyle employed the instrument to address entirely 
new questions, that the air-pump became important. His usage of the 'pneumat
ical engine' to search for the properties of a vacuum became very influential. 
Many young scientists took much more interest in Boyle's new branch of science 
than in the old debate. During and after Boyle's time the instrument gradually 
changed from a specialist piece of equipment into a readily available demonstra
tion tool. And in the course of this process the scientist's role in designing and 
constructing air-pumps was taken over by the instrument makers. 
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The vacuum discussion 

To refresh the reader's memory, it may be useful to give a brief sketch of pre-
pump thinking on the vacuum.^ Medieval philosophy was overwhelmingly 
influenced by Aristotelian thought. Aristotle considered a void to be logically 
impossible, for a variety of reasons. Thus, he reasoned that if space were three-
dimensional, it would be a body. And it could not be both three-dimensional and 
void of body. According to medieval thinking, Aristotle's dislike of a vacuum was 
projected onto nature itself. Nature was thought to abhor empty space. This 
'horror vacui' would always prevent the creation of a void. Medieval scholas
ticism placed great importance on the non-existence of a vacuum. Nevertheless, 
a debate around this theme lasted from medieval times till the end of the 
seventeenth century. It was a complicated discussion, with theological, logical 
and empirical implications. For instance, the behef in a void was considered to 
be a threat to religion because if was associated with atomism and materialism. 
Another typical argument was linked to the thought-experiment concerning a 
pair of bellows.' The idea was that the sides of the bellows, from which all air 
had been pressed, could not be separated. For, if the sides were to be separated, 
a vacuum would occur. Characteristically, this argument was reversed to prove 
the existence of a void. If the bellow was strong enough, the sides could be 
separated, leaving a perfectly empty space. 

The old discussion received new impetus through Galilei. When his attention 
was called to the fact that suction-pumps could not raise water more than about 
30 feet, he identified the space above the water as a vacuum. His explanation 
was that the water column broke under its own weight. His student Torricelli 
explained the phenomenon in terms of an equilibrium between the weight of the 
water-column and the weight of the surrounding air. His 1644 'barometer-
experiment' attracted much attention. A glass tube was filled with mercury and 
inserted top-down in a mercury bath. As Torricelli had predicted, the level in 
the tube dropped to about 30 inches, leaving an apparently empty space above. 
To the vacuists this was a void, to the plenists a problem. Their solution was to 
consider this space to be filled with air, ether or the spirit of mercury. Neither 
party achieved consensus on the cause of the phenomenon. Was it the force of 
the vacuum, a restricted horror vacui, or the pressure of the surrounding air? 

I will not give extensive references on the various aspects of the vacuum debate. A detailed 
account of the debate is given in Edward Grant, Much ado about nothing. Theories of space and 
vacuum from the Middle Ages to the .Scientific Re\'oluiion (Cambridge: Cambridge University Press, 
1981). 

Charles B. Schmitt, "lixperimental evidence for and against a void: the sixteenth-century 
arguments", [sis 58, 1967, pp. 352-366, on pp. 355-357. 


