
TOOL ROOM CHAMP
Lucifer "Space Saver" Furnaces
heat treat, anneal and quench!

A complete heat treat in-
stallation. Save money
on initial purchase,
maintenance, produc-
tion. Upper chamber
1850° F.to 2300° F.
Lower chamber 800° F.
to 1850° F. Rollaway
quench tank
available on
chambers up to
12" high. Chamber sizes
6" x 6" x 6" to 24" x
24" x 48".
Ask for Bulletin 8000.

ATMOSPHERE FURNACES
Scale-free heat treating to 2150° F.
operation with low dewpoint
and minimum atmosphere
use. Inert or flam-
mable atmos-
phere. A com-
plete unit ready
for connection
to atmosphere
supply.
Ask for Bulletin 7000.

Series 7000AM in 8 sizes.
Floor stands available.

LUCIFER FURNACES, INC.
2048 Bunnell Road, Warrlngton, PA 18976
Telephone (215) 343-0411
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Noise + anti-noise = silence

ANEW noise-cancellation technology
is finding its way into nonmilitary

products. To cancel the noise of large
machines, special microphones at criti-
cal points in the environment guaran-
tee that an on-bourd noise-cancellation
computer analyzes all the noise the ma-
chine generates. The computer then
generates sound waves that mirror all
frequencies in the offensive sound.
Speakers then broadcast this new noise,
which is the exact opposite of the origi-
nal sound, at the same intensity as the
original noise. The joining of the two
sounds actually equals silence. Figure 1
graphically shows the cancellation ef-
fect of noise joining with anti-noise.

Since research into noise-cancella-
tion technology has been going on for a
number of years, it is believed that "whis-
per mode" on military equipment al-
ready exists. An example might be a
system that cancels the mechanical noise

of a tank to allow it to move unheard
through a battle area. The degree of
silence that can be reached with this
technology seems to be specifically re-
lated to physical size of the noisy equip-
ment and the processing power of the
noise-canceling computer.

How does an automobile muffler's
noise-abatement system differ from this
new noise-cancellation technology? An
automobile muffler is designed to shift
the frequency
and amplitude
of part of the
sound wave
that is travel-
ing through its
buffers . This
phase shif t
causes partial
noise cancel-
lation.

To under- Figure 1

stand the noise-abatement
principle of a muffler ,
imagine a platoon of
marching soldiers crossing
a bridge. Since every sol-
dier is in perfect step with
the unit, the vibrations
of the footsteps hit the
bridge as an amplified
wave that causes the
bridge to shake. The vi-
brations, if strong enough,
could actually cause the bridge to fail. If
the soldiers are not in step, the vibra-
tions of their footfalls will have a cancel-
ing effect leading to a much smaller
stress on the bridge. The "outer step"
noise at work in a car muffler has the
same cancellation quality as out-of-step
military feet.

The preferred method of removing
noise pollution from our environment
would be to cancel noise at its source. A
number of companies and research-ori-
ented universities are performing re-
search into silencing large machines.
Research at Noise Cancellation Tech-
nologies, Inc., of Stamford, CT, is but
one of many programs that government
agencies and private corporations are
now supporting.

Industrial applications of this tech-
nology include noise abatement of ma-

chines, duct systems,
vacuum systems, and air-
plane cabins. Noise Can-
cellation Technologies,
Inc., and Active Noise Vi-
bration Technologies,
Inc., of Phoenix, AZ, are
marketinga headset con-
sumer application of this
technology. Both manu-

Photo 1 f ac tu rc r s produce a
Walkman-style headset

(Photo 1) that can cancel unwanted
noise. These units can lower the sound of
a jet plane to a whisper while not affect-
ing the decibel level of voice communi-
cation. If your goal is to silence the
world around you, these units will not
meet your expectations, as they "filter"
sound rather than eliminating it.

Recalling the Facts
1. Describe how an automobile muf-

fler noise-abatement system operates.
2. Describe how electronic noise-can-

cellation systems produce anti-noise.
3. Noise pollution is all around us.

List 10 sites that you believe would ben-
efit from this technology. H3

Alan J. Pierce is an associate professor,
Department of Technology, Elizabeth City
(NC) State University.
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