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United Technology Center
Flame researchers (from left), Dr. A. G. Cattaneo, Wayne Babcock and K. L. Baker.

Musical flames may test engines, rockets

by Car! Behrens

More than 100 years ago physicist
John Leconte, noting that a gas flame
at a concert jumped in time with cer-
tain notes from a cello, asserted that “we
must look on all jets as musically in-
clined.”

Since that time experimenters have
shown that flames can actually accept
and reproduce sound and music, acting
as loudspeakers. Their experiments
aimed sound waves at the flame, which
picked them up and amplified them.

Now engineers at United Technology
Center in Sunnyvale, Calif., have car-
ried the idea a step further, and made a
flame from a welding torch convert
electric signals directly into sound. The
setup can fill a large room with music
or speech.

The prospect of welding-flame woof-
ers and tweeters replacing the tradi-
tional paper cone loudspeakers in the
hi-fi rig is remote, says UTC’s Dr. A.
G. Cattaneo, despite the apparently
high fidelity of the flame’s reproduc-
tion. The complex flame system
wouldn’t add anything that couldn’t be
done more easily with conventional
speakers.

But a more sophisticated develop-
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Flame produces hi-fi sound.

ment of the principle could be used
for a number of important engineering
applications, including cutting down
noise from jet engines, he says. The
additional sound energy might be used
to detune the flame noise so it doesn’t
resonate with the engine housing.

The principle of electrically affecting
a flame has been known for some time,
according to Dr. Robert M. Fristrom
of Johns Hopkins University’s Applied
Physics Laboratory, a center of flame
research,

In a flame, the heat turns gas mole-
cules into plasma, separating the elec-
trons and the positive ions. If an elec-
tric field is applied, the electrons rush
toward the positive pole and the ions
move toward the negative pole. But
since the ions are much heavier than
the electrons, there is a net force in
the direction of the negative pole, and
the flame is bent by the electric field.

If the electric field is varied, as in
an experiment Dr. Cattaneo reported in
the Nov. 18 NATURE, then the flame
moves in time with the variations, just
as the cone in a loudspeaker moves in
response to an electrical signal. And
the movement of the flame causes sound
waves just the way a loudspeaker
makes them.

Imposing sound pressure within a
burning flame might be a way of cut-
ting jet noise, says Dr. Fristrom, because
the burning rate of a gas is affected by
pressure. If the burning rate happens
to match the time it takes for the flame
to fill the burning chamber, the flame
noise resonates in the chamber. This
acoustic loading, as it is called, con-
tributes a large share of jet noise.

(see p. 44)
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Hold The World In Your Palm..with

M.V. MINISGOPE SYSTEM $16.95

So startlingly different are the design and per-
formance of the M.V. MINISCOPE SYSTEM that
you won't really believe it until you see it and
use it yourself. B With its standard objective
the M.V. is an 8x, wide-angle (8.2°), 24mm mo-
nocular telescope— more powerful than most
field glasses and binoculars. For an even larger
field, just quick-change objectives and you have
a 6x, super-wide-angle (11°), 18mm telescope.
B The prismatic, fully coated optics are of the
same uncompromising quality that you expect
from the finest Japanese cameras—crispness,
brilliance and complete planarity. ® As an
added bonus, the objectives may be used as 3x
and 5x wide-field magnifier/loupes, of unex-
celled definition and clarity. B Weight 334 ozs.,
length only 31 "”. Comes with handstrap and
soft, flat, zippered case that fits snugly in gen-
tleman’s pocket or lady’s purse.
.|
[J Send the MIYAUCHI M.V. MINISCOPE SYSTEM
w/case & exchange objectives. Satisfaction, or
refund guaranteed. Check for $16.95 plus $1 for
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How Fast
Can You
Read?

A noted publisher in Chicago reports there
is a simple technique of rapid reading
which should enable you to double your
reading speed and yet retain much more.
Most people do not realize how much they
could increase their pleasure, success and
income by reading faster and more accu-
rately.

According to this publisher, anyone re-
gardless of his present reading skill, can
use this simple technique to improve his
reading ability to a remarkable degree.
Whether reading stories, books, technical
matter, it becomes possible to read sen-
tences at a glance and entire pages in sec-
onds with this method.

To acquaint the readers of this publica-
tion with the easy-to-follow rules for de-
veloping rapid reading skill, the company
has printed full details of its interesting
self-training method in a new booklet,
“How to Read Faster and Retain More”
mailed free to anyone who requests it. No
obligation. Send your name, address, and
zip code to: Reading, 835 Diversey Park.
way, Dept. 540-011, Chicago, Ill. 60614, A
postcard will do. (Adv)

(continued from p. 43)

By detuning the burning rate through
modifying sound pressure, the reso-
nance noise might be cut out. Dr. Fri-
strom suggests that a sensor could put
out a signal each time the resonance
threatened to become serious, trigger-
ing the generator to alter the flame’s
sound output.

A big problem in such speculation,
says Dr. Fristrom, is the amount of
sound energy needed to shift the burn-
ing rate enough to be effective. That
kind of question can only be worked
out with experience, he says.

Another application that Dr. Cattaneo

Early research: sound kills flame.

suggests is testing new rocket designs.

If a chemical rocket flame becomes
unstable, it can shake the rocket apart.
In order to test rockets for a tendency
to become unstable, an explosive charge
is set off in the chamber while the
rocket is burning. The charge generates
sound waves that could upset the
rocket flame if it is vulnerable that way.

With the single charge, however,
there is no control over the frequency
of the sound imposed, says Dr. Cat-
taneo, and some frequencies can be
more important than others.

With the proposed sound generator,
the tester could scan over the whole
range of frequencies, giving a much
more complete test.

Not only does a flame vibrate with
sounds; the movement is reflected in its
output of light, reports Dr. Cattaneo.
An image of the flame was aimed at a
photocell connected through an ampli-
fier to a loudspeaker. When music was
imposed on the flame, it flickered; the
flickering was picked up by the photo-
cell and the music was reproduced by
the loudspeaker.

“This is real basic research,” says
Dr. Cattaneo. “These effects have not
really been taken into account before.”
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ON SALE NOW

CENTENNIAL EDITION

THE |

and Book of Facts

1968

CENTENNIAL EDITION
Foreward by the President of the United States _ Jilll]

A Million Facts at Your Fingertips

Soil-proof Heavy
Paper Binding

31.75
$2.95
$3.95

1868-1967 editions on microfilm
available through Bell & Howell

Cloth-Bound
Library Edition

Deluxe Thumb-
cut Edition

FRUSTRATED?

Earning just a salary? Want to share
in profits of your new ideas and in-
ventiveness?

Client outside U.S.A. seeks new
processes and equipment in the Re-
prographic field. All replies in strict-
est confidence.

Write to: CRADCO, Inc.
100 North Fifth Avenue
Highland Park, N.J. 08904
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$70 AIR-GUN ;

only $29.95 -

Complete with chisel, this 3 Ib. Air-Gun rips into
metal, chips concrete, drives pins, elc. Delivers
5,500 2” strokes a minwte. Operates on 3 to 5 hp
compressor. Made especially for government and
manufacturer made too many. At only $29.95
ppd. while they last, a $70 volue. Try it and seel
Three extra attachments for exhaust pipe culting
ond other uses, $9 ppd.
MEREDITH SEPARATOR CO.
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