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Breaking Noise Into Parts

The noise abalement engineer may nced 1o
analyze tha noise from & panticular source so that he
can identily its arigin and eliminate the cause.

Using lhe example ol a jel engine, the engincor
may delermine that the high-pitched whine comes
from one parl of the engine while tearning Ihai othor,
less bothersoma frequencies come from another
part. He will then concontrate his work on the pan af
the engine that makes the mosi Irouble.

To soive the problem, the engincer may use &
sophisticated naise analyzer logether with a graphic
sound level recorder to break Lhe noisa down inlo its
individual ingrodients,

Summary

With new melhods like these, we are coming to
grips with 1he problem of noise and how (o reduce it
Accurate naise measuring instrumoents have made il
possible o replace arguments over what is 100 loud
wilh statements of scientific fact.

These new instrumants are proving invaluable to
manufaciurers who want la make quicler equipment,
and to Stale and local officials who want o reduce
noise.

The Environmental Pratection Agency, through its
ten Regional Oltices, offers equipment and lechnical
assistance to Slale and local governments with
noise problems. EPA fechnicians also consult with
manulacturers.

By using noisc monitoring equipment ol simple
design and mederate cost, we can now go a long
way toward reducing noise pollulion and henelit the
health and well-being of all Americans.

The tools are there. It is up to us to use them
effectively.

Hearing Protoctars

In today’s mechanized world it is virtually impossi-
ble lor an aclive persen 1o avald exposure to palen-
tially harmful sound lavels,

For Ihis reason, hearing specialists now recom-
mend thalt we gel into the habil of wearing
proteciors, not only ta guard against hearing loss bul
lo reduce the annoying elfects of noise,

There are two basic types of hearing proleclors:
muffs worn aver the ears and inserts warnin the ear.
Wwell-filting protective muffs are more effective, but
inserls also do a good job if properly filted. Since ear
canals are rarely the same size, inserls should be
separately filed for each ear. Collon plugs are
virlually useless.

Protective mufts should be adjusiable to provide a
good seal around the ear, proper tension of the cups
agains! the head, and comfort.

Bath lypes of proleclors are available at many
sports slores and drugstores, They ara well worlh
Ihe small inconvenience thay cause for the wearar,

Hearing proleclors are recormmended for the
fellowing;

Al work: Construclion, Lumber, Mining, Steel,
Textilos.

During recrentional and home activilles: Target
shoating and hunting, Power lool use, Lawn mowing,
Snowmobile riding. )
Note; These are only some of the jobs and activities
where hearing proleclors are benelicial. Prolectors
are also helplul when concentralion is necessary in
the home ¢r office.




The decibel scale is logarithmic {based on powers
of len), not linear like a ruler. Therefore, a small
increase in decibels represents a greal increase in
intensity. For example, while 10 decibels is 10 times
more intense than one decibel, 20 decibels is 100
times more intense (10 x 10, rather than 10+ 10), 30
decibels is 1000 times more intense (10 = 10 = 10)
and so an. The sound inlensily multiptios by 10 with
every 10-decibel increase. The reascn lor such a
scale is simply that the human ear is sensitive over
such a wide range of acoustic cnergy thal the
numbers involved had to be compressed for con-
venience.

In some ways, the decibel scale resembles the
Richer scale for earthquakes. A small numerical
increase represents a greal increase in intensity.

The ear can detect a very slight change in noisc
intensity. Even a small reduction in decibels then
can make a dilference.

Measuring Noise Scientifically

In response 1o mounting public concorn over
enviranmental naise, new and better ways of
measuring it have bcen developed. In |he pasl
typical sound level melers wore the size of TV sots.
Now they are no larger than pockel transistor radios
and measur? noise with laboratory accuracy. In
addition, their use reguires no special scientific
training.

This means 1hat the average cilizen or cily
employee can reliably monilor neise, making
possible new opperlunifies for noise ahatement and
control. Prices for good sound leve! maters start
around $200, a cosl within the reach of most
municipal budgels.

How Meters Work

Sound level meters have three or four scales for
measuring noise, The A scale is used most oflen 1o
measure neighborhood noise. It ciectronically hilers
Ihe fow and high frequencies and responds 1o
sounds much the saume as the human ear. The graph
belew shows thal the ear is most sensitive (o sounds
in the 100G-4004 Hz range.
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The B, C and D scales on noise melors are used
lor more specialized noise readings. The D scale, tar
instance, 15 the cne being considered for use in
measuring the noisc of jel engines al airports
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While jot engines generale a grea! concenlration
of high frequency noise, digsel locometives generale
noise that is heavily waighled in the lower frequen-
cies, 60 & different scale may be used 1o measure
their noise. usually the C scale.
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The damage done by the poilution of ¢ur air and
water is widely recognized. The cvidence is right
befare our ayes, in contaminated waler, oil spills and
dying fish, and in smog thal burns the eyes and
sears the lungs.

Moise is a mare sublle pollutant. Aside from sonic
booms that can break windows, noise usuaily foaves
no visible evidence, allhough it alse can pose a
hazard 1o our health and well-being, An estimaled
14.7 million Americans are expased to noise that
poses a threal 1o their hearing on the job. Another
13.5 million of us are exposed o dangerous noise
levels wilhou! knowing il from lrucks, airplanes,
motorcycles, hi-fi's, lawnmowers, and kiichen ap-
pliances,

Recent scientific evidence shows thal relalively
continuous exposures to sound exceeding 70
decibels—expressway tralfic, for instance-~-can be
harmiul te hearing. More than thal, noise can cause
temporary stress reaction which inclutes increases
inheart rale, blocd pressure, hlood cholesterdl (ovels
and ellects in the digestive and respiralory syslems,
With persistent, unrelenting noise exposure, it is
possible that these reaclions become chronic siress
diseases such as high blood pressure or ulcars.

Knowing the damage that noise: is doing, what can
we do about reducing it?

First we must identify the noisc source and
measure ils outpul. Accurate analysis and measure-
ment are the tirsl steps in contralling noise.

What Is Sound?

Sound travels in waves through Ihe air like waves
through waler. The higher the wave, the grealer its
power. The greater the number ol waves a scund
has, the grealer is its Irequency or pilch.

The sirenglh of sound, or sound level, is measured
in decibels (dB). The frequency is measured in Herlz
{Hz) {cycles per second). However, the human ear
does not hear all frequencies. Qur normal hearing
ranges from 20 Hz 16 20,000 Hz or, roughly, from the
lowest nole on a great pipe organ to the highest note
&n a violin,

The human ear also does nol hear all sounds
equaily. Very low and very high notes sound more
faint 10 our ear than 1000 Hz sounds of egual
strength. This is the way our ears function.

Tha human wvoice in conversation covers a
median range of 300 10 4000 Hz. The musical scale
ranges from 30 to 4000 Hz.

Noise in these ranges sounds much louder 1o us
than very low or very high-pitched noises of equal
strength.

Loudness and Decibels

Because hearing also varies widely between
individuals, whal may seem loud 1o one parson may
not te another. Although loudness is a personal
judgment, precise measurement of sound is made
possible by use of the decibel scale. This scale,
shown below, measutes sound pressure or energy
according lo inlernational standards.

Sound Levels and Human Response
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This decibel {dB) fable compares sorma tommon sounds and
shaws how they rank in potential harm lo hearing. Note that
70 d8 is the point at which noise begins to harm hearing. To
the ear, each 10 dB Incrense seems lwice as loud,



