[image: image1.jpg]Figure 19. Sixteenth-century water-powered
mining pump as depicted by Agricola.
Source: Georgius Argicola, De re metallica, 1556.
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S ; ¢ FiGURE 3-29. Mine hoist with revers-

K 3 7 ible water wheel from Agricola,

% 4 1556. The water wheel on this hoist

s 9 9 was partitioned into two parts, G

S and H. The buckets on each side of

= | \ the partition were inclined in op-

» - s posite directions so that the man at

v Y ARG 7 O, by lowering either the spout E or

N the spout F, could determine the di-

) L \ rection in which the wheel rotated.

N A ¢ \¢ The right side of the axle of this

) “n /™ wheel (not shown) was equipped

with a friction brake of the type

shown in Fig. 3-30. This wheel, ac-

, ] 78 cording to Agricola, was 36 feet (c11

X XN m) in diameter and was the largest
R P AR type then in use.
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[image: image2.jpg]FiIGure 2-18. Water-powered ven-
tilating fan for mines, Agricola, 1556.
Paddles were rotated in the cylinder
A by the overshot wheel, G, taking in
air at B and forcing it into the mine
through the wooden conduit situ-
ated near the lower right portion of
the picture.

FiIGURE 2-19. Triple suction pump
operated by overshot water wheel,
Agricola, 1556. The piston rods of
these pumps were lifted by the cams
situated along the axle, B, of the
water wheel.




[image: image3.jpg]Diagram of Newcomen's atmospheric engine 1712,
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[image: image4.jpg]NEWCOMEN'S STEAM POWERED "ATMOSPHERIC ENGINE"
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Fig. 21. Diagrammatic drawing of Newcomen’s pumping engine. To
understand its working, follow in each diagram the numbers in circles
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and the attached legends. Note that the work is done by the pressure
of the atmosphere during the working stroke (second v_nacn&.. For this
reason the engine is called an atmospheric engine. Many important
details (such as the arrangement for getting the condensed water out
of the cylinder) are not shown.





[image: image5.jpg]NEWCOMEN'S AND WATT'S 18th CENTURY STEAM ENGINES
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Beighton’s engraving of a Newcomen engine 1717,
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Watt’s rotative beam engine 1788 (in Science Museum collections).





[image: image6.jpg]JAMES WATT'S ORIGINAL SINGLE-ACTING STEAM ENGINE
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Fig. 22. Diagrammatic representation of Watt’s pumping engine
(working stroke). Compare with Figure 21. This is still an atmospheric
engine, working on the same principle as Newcomen’s, except that (a)
the steam jacket keeps the cylinder constantly hot, and (b) the conden-
sing is done in a separate condenser, kept constantly cool by cooling
water and exhausted by a pump. This diagram shows only the prin-
ciples of the engine, not the details as designed by Watt. For example,
the condenser was actually of the injection type, the pumps for ex-
hausting it are omitted, and Watt’s working cycle was more compli-
cated than that illustrated.
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STEAM ENGINE
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