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58. Let A (Plate T. fig. 9.) represent the boiler. This has
received great improvements from his complete acquaintance
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water, the air which would enter with it, and the condensed steam, to be got
out? This prupm'ud, in my own mind, to perform in two ways. One was
by ldnpting to the second vessel a pipe reaching downwards more than 54
feet, by which the water would descend, (a column of that length overbalan-
ting the atmosphere) and by extracting the atr by means of a pump.

“The second method was by employing & pump, oF pumps, to exiract
b“u‘_ the air and the water, which would be applicable in all places, and es-
#¢itial in those cases where there was no well or pit.

““ This latter method was the one I then preferred, and is the only one I
afterwards continued to use, |

“In Newcomen'’s engine, the piston is kept tight by water, which couid
not bhe applicable in this new method ; as, if any of it entered into a partially-
exhausted and hot eylinder, it would boil and prevent the production of a va-

“Cuum, nnd would also cool the eylinder by its evaporation during the descent

of the piston, [ proposed to remedy this defect by employing wax, tallow,
Or other grease, to lubricate and keep the piston tight. It next occarred to
e, that the mouth of the ¢ylinder being open, the air which entered to act
on the piston would ool the oylinder, and condease some steam on again
filling it, I therefore propesed to put an air-tight cover upon the cylinder,
with & hole and stuffing-box for the piston-rod to slide through,t and to ad-
Wit steamn above the piston to act upon it instead of the atmosphere. There
8tll remained another source of the destruction of steam, the cooling of the
cylinder by the external air, which would produce an internal condensation
whenever steam entered it, and which would be repeated every stroke ; this
I proposed to remedy by an external eylinder coutaining steam, surrounded
J another of wood, or of some othier substance which would counduct heat
Elﬂwly.
‘el When once the iden of the separate condensation was started, all these
‘mprovements followed as corollaries in quick succession, so that in the course
:]r VA or two days, the invention was thus far complete in my mind, and 1
mee'ii“t_ﬂ}’ set about an experiment (o verily it practically. 1 took a large
r4ss syringe, 1§ inches diameter, and 10 inches long, made a cover and bot-
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“ The piston. idi . ew in steam-
engines; i piston-rod sliding through a stuffing-box was n

cylind " I g necessary in Newcomen's engine, as the mouth of the
yimder was open, and the piston stem was square and very clumsy. The

ﬁl}ing the piston-rod {o the piston by a coue was an after improvement of
wine (about 1774,
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