Sound is defined as "a variation in
pressure, stress, particle displacement
and velocity in a medium with internal
forces.” To many people, this definition
is difficult to grasp, so we will approach
it from a more basic level.

Everything on earth is subjected to the
force of gravity. including the atmos-
phere surrounding us. The weight of a
one-inch square column of air extend-
ing from any point on the earth's sur-
face to the vacuum of space, is referred
to as the barometric pressure or
ambient pressure. This pressure is
approximately 14.7 pounds per square
inch (psi) at sea level.

When something causes the air pres-
sure to fluctuate rapidly above and
below the local ambient pressure, our
eardrums respond by vibrating simi-
larly, and we identify this as a “sound.”
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Noise is unwanted sound, whether it
is a simple, short duration annoyance,
or an extended duration sound. Partic-
ularly in an industrial environment there
are many noise problems that can lead
to permanent hearing loss.
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One of our subjective reactions to
sound is what we sense as loudness.
This sensation is related to the ampli-
tude of the pressure fluctuation above
and below the existing ambient pres-
sure. This fluctuation generally is
extremely small. Two things are impor-
tant regarding our ear's reaction to the
amplitude of pressure fluctuation:

1. For a given frequency, the greater
the amplitude of the pressure
fluctuation, the louder the sound
is perceived to be.

2. For equal numerical changes in
the amplitude of a pressure fluc-
tuation, our ears become less and
less responsive to the increase
in loudness, as the amplitude
increases.

Refer to Figure 1. Note that each of the
three successive pressure wave fluc-
tuations (A, B and C) have increased
in amplitude by one unit. Each of these
would sound louder than the previous
pressure fluctuation.

When air pressure fluctuations are low.
a specific numerical increase in the
amplitude will be sensed as a specific
increase in loudness. As the amplitude
increases, our ears become less
responsive to the increase in amplitucle
and we react by saying the sound did
not increase in loudness as much as
before. For example, our ears would
tell us that the increase in loudness
between A and B was greater than the
increase in loudness between B and C,
although the changes were numeri-
cally equal in magnitude.






