A New Horizon For Hearing Protection
By Joatna Liepe

over the
past 50 years have dramatically changed
the way humans live, work and communi-
cate. However, in the world of personal

protective equipment, things have re-/|
p 5 - . /
mained pretty much static. For hearing/

safety, workers are offered passive car de-
fenders in the form of carplugs or carmufty
that employ acoustic foam to block noisc
waves from entering the car.

For mid- and high-frequency noise pro-
tection, passive ear defenders are quite el-
fective: however, that effectiveness 1s
diminished in the lower frequencies. Noise
generated by engines, motors and fans is
prevalent in many industrial environments
and these noise waves are longer, can travel
great distances and can penetrate passive
barriers—even cement walls.

Electronic Noise Cancellation (ENC),
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also Active Noise Reduction
(ANR), Active Noise Cancellation (ANC)
or “anti-noise,” 1s the most effective and ef=
ficient method of attenuating low-frequency
noise. ENC is achieved by electronically
coupling a noise wave with its exact mirror
image wave, thereby neutralizing the noise.
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ENC has been applied in the military and

aviation markets for many years. Aircrafl
cabin noise. for example, which can be
detrimental to the intelligibility of commu-
nications, 1s well within the effective range
of ENC, and therefore most aviation head-
sets incorporate the technology.
Although commonplace in the aviation,
military and consumer worlds, electronic
noise cancellation has not been widely
available to the industrial worker. This is
now beginning to change with cost effec-
tive ENC carmuffs, priced in the S149
range, that are sclf-contained, conveniently
powered and relatively lightweight.

The objective of an ENC earmuff is to
provide the most complete hearing protec-
tion across all noise frequencies, and
therefore the device combines electronic
noise cancellation (Continued on page 20)
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(Continuwed from page 1Y)

of the low [requencies with a traditional
passive muff for dampening mid and high
frequencies.

Currently available anti-noise earmuffs
deliver approximately 20dB ol electronic
noise cancellation within the 20-800 Hz
range. For the most complete hearing pro-
tection, these earmuffs also deliver a pas-
sive noise reduction rating (NRR) of as
high as 26. Additionally, some versions
feature an audio input so that workers who
are allowed to listen to music on the job
can listen at safe volume levels.

Technology

An ENC system typically is comprised
of a microphone, processing clectronics
and a speaker. The microphone senses the
undesired sound wave and transmits that
information to the processing electronics
where the wave signature is analyzed. The
processing electronics then create an in-
verse noise wave called “anti-noise”™ and,
via the output speaker. couple the anti-
noise wave with the original sound wave. If
a perfect coupling of the opposing waves
were to be achieved, the result would be
absolute silence. Most frequently, however,
because perfection is not realistic, the
result is a substantial reduction of noise.

Low-frequency Noise Exposure

In addition to hearing loss, prolonged ex-
posure to noise, including low-frequency
noise, is known to cause fatigue, reduced
productivity, headaches and even high
blood pressure. Additionally, low-frequency
noise is particularly detrimental to commu-
nication because it masks consonant sounds

the sounds that make speech intelligible.
[n environments where there is an abun-
dance of low-frequency noise, people ex-
press the ability to hear another speaking,
but not to understand what is being said.

Low-frequency noise from engines, mo-
tors and fans dominates many industrial
settings. Some of the loudest work environ-
ments include airfields, forestry. pay load-
ers, diesel locomotives, forges, factories,
highways, ship engine rooms and heavy
tractors. Communication in these environ-
ments is often crucial, and, therefore, low-
frequency noise reduction 1s a necessity.

The Passive/Electronic Combination
Passive noise control methods absorb
noise and vibration energy and control its
propagation with sound absorbing and
rigid materials. This 1s an effective ap-



proach at ligh frequencies: however. be-

low 500 Hz the cost, weight and mass of

passive sound attenuation often make this
approach ineffective or impractical.
While ENC systems can suceeed within

the full range of sound frequencies. most of

the systems commercialized to date have
dealt with low frequency sounds because
noise of this type cannot be controlled in
any other way.

Because environmental noise usually en-
compasses a wide frequency range, it is of-
ten necessary to combine electronic and
passive methods to achieve optimal perfor-
mance. This is the reason that in most ENC
systems there is a passive element to reduce
the mid- to high Irequencies.

Hearing Protection

Most currently available hearing pro-
tection produm are passive earplugs and
earmuffs. The measure of effectiveness
for passive hearing protectors, the Noise
Reduction Rating (NRR) has been criti-
cized as overstating the level ol noise pro-
tection a worker receives. Extensive
research shows that. on average, ear plugs
vield only 25 percent of their rated values

and earmuffs vicld only 60 percent of

their rated values in the field, This is
largely due to human error such as the im-
proper insertion of earplugs and wear and
fcar on the clamping force and ear seals
ol earmulTfs.

Even with optimally performing passive
hearing protectors, however, low-fre-
quency noise permeates and reaches the
ears. The most complete hearing protection
currently available to workers is a device
that combines electronic and passive noise
control methods. The illustration on page

19 shows a cross scction of an electronic
noise-canceling carmufT.

This type of carmufl uses a micro-
phone inside the car cup (1) to listen to
noise coming into the ear (2). Using elec-
tronics (3), the system takes that infor-
mation and uses it to create a noise wave
that is identical to, but directly opposite
of, the one coming into the ear. The
“anti-noise™ wave is output through a
speaker (4), also located in the ear cup.
When the two waves (the noise wave and
the anti-noise wave) meet, the noisce 1s
significantly reduced (5).

ENC is a true technological breakthrough
in industrial hearing protection because it
remedies the noise problems that previously
had no solution. There have been no signil-

icant advances in passive hearing protec-
tion, as passive is well understood and has
been fully exploited. Currently available
ENC earmuffs are lightweight, high-per-
forming and low-cost. As hearing loss
continues to be a problem and noise stan-
dards become more stringent. it is cx-
pected that advanced hearing protection
will be more widely adopted, and even
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Joanna Lipper is director of Marfket-
ing Communications of Pro Tech
Communications, Inc., manufacturer of
the NoiseBuster Electronic Noise
Canceling Safety Earmuff. The company

is located in Fort Pierce, FL
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