(a) (b)
Glass tube Glass tube
in water in mercury

FIGURE 10-39 Capillarity.

FIGURE 10-40 One kind of pump: the intake
valve opens and air (or fluid that is being pumped) —
fills the empty space when the piston moves to the
left. When the piston moves to the right (not shown),
the outlet valve opens and fluid is forced out.

FIGURE 10-41 (a) Centrifugal pump: the rotating
blades force fuid through the outlet pipe: this kind
of pump is used in vacuum cleaners and as a water
pump in automobiles. (b) Rotary oil-seal pump,
used 1o obtain vacuums as low as 107 mm-Hg: gas
(usually air) from the vessel to be evacuated
diffuses into the space G via the intake pipe I: the

In tubes having very small diameters, liquids are observed to rise or fall
relative to the level of the surrounding liquid. This phenomenon is called
capillarity, and such thin tubes are called capillaries. Whether the liquid rises or
falls (Fig. 10-39) depends on the relative strengths of the adhesive and cohesive
forces. Thus water rises in a glass tube, whereas mercury falls. The actual amount
of rise (or fall) depends on the surface tension—which is what keeps the liquid
surface from breaking apart.

*m Pumps, and the Heart

We conclude this Chapter with a brief discussion of pumps of various types,
including the heart. Pumps can be classified into categories according to their
function. A vacuwm pump is designed to reduce the pressure (usually of air) in
a given vessel. A force pump, on the other hand, is a pump that is intended to
increase the pressure—for example, to lift a liquid (such as water from a well)
or to push a fluid through a pipe. Figure 10-40 illustrates the principle behind a
simple reciprocating pump, It could be a vacuum pump, in which case the intake
is connected to the vessel to be evacuated. A similar mechanism is used in some
force pumps, and in this case the fluid is forced under increased pressure
through the outlet.
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Other kinds of pumps are illustrated in Fig. 10-41. The centrifugal
pump, or any force pump, can be used as a circulating pump—that is, to
circulate a fluid around a closed path, such as the cooling water or lubri-
cating oil in an automobile.
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