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Locating Big Guns by Their

NE of the most interesting men in
France is the veteran master of the
science of Experimental Phonetics,

the distinguished Catholic priest,
I’Abbé Tean Rousselot. There haa

and especially by his eager interest in
language. It was not long before this
interest extended from the dry text be-
fore him to the living speech that written
language represents. ear by year his
devotion to this study continued to grow
until it embraced not only the sounds of
the voice, but the mechanism by which
they are produced, i.e., the mouth and
lips, the nobtrils, the larynx, the tongue
and the teeth, and the organs of respira-
tion. It was but a step further to under-
take the study of the complementa

organ of speech—that is, the ear whic
receives the impressions of speech and
transmits them to the brain.

Not content with even this wide field
of research, his enthusiasm led him to
undertake researches in the entire field of
sound and, finally, in the realm of sound
in ballistics. It has been happily said of
him that he has taught deaf mutes to
speak and big guns to hold their tongues.
It was throuﬁh his study of voice pro-
duction and his analysis of the motions
and changes of form of the lips, mouth,
larynx, nostrils, etc., that he was able
to so analyze speech into its elements,
that he could teach children and adults
whose deafness had prevented their learn-
ing to speak thru imitation, as normal
children do.,—to produce vowels, con-
sonants, and finally words and complete
sentences. It was his study of sounds of all
sorts and his decomposition of them into
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the exact position but the calibre of every
gun in the German batteries.

There seems something almost mirac-
ulous, indeed, in the precision with which
he was able to distinguish such various
sounds coming from wvarious distances,
as that of the explosion of the charge
or the sound wave coming from the mouth
of the gun, the whine of the projectile
in the air, and the noise of the shell's
exﬁlosion—and this amidst the myriad of
other noises made by the wind or by echo,
by the explosion o?' mines or by men'’s
voices. For days on end he camped in
the forest of Fontainebleau devoting his
time, his strength and his skill to ‘‘La
Belle France’” in this manner, while
from October, 1917, to November, 1918,
he was occupied in making experiments
on French submarines and in teaching
}heir crews to detect their hidden German
oes.
Some of the earliest work done by Rous-
selot which laid the foundation for the
important labors just described, was a
study of the penetrative power of vari-
ous sounds, ranging from whispers to
deafening noises. Thus he found that
with an ordinary voice, no sound of -which
was clearly perceptible at a distance of
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9.6 meters, the hearer could understand
the vowels a, e, i, 0, u, when the distance
was decreased to 9 meters, while the con-
sonants all .reunired a !esser_ distance, but

fork will pick out and record the tone
with whicﬁ it is in harmony. Such a
battery of tuning forks is shown in one
of our pictures, ranging from the great
fork at the bottom which sounds with
the dull and sullen tone produced by 32
vibrations per second, to the tiny one
at the top whose legs oscillate at the enor-
mous rate of 40,000 vibrations per second,
and which utters a correspondingly high
and faint ‘‘squeak.”

A recording drum or tambour is also
a well-known device for recording the
tracings produced by the vibration set
up by sounds. In another picture we
see such a recording drum connected with
a mouth-piece over which a speaker bends.

Again, the siren is a very old apparatus
for producing and counting the vibrations
of sound waves. In its simplest form
the siren consists of a disc of metal, pierced
with a circle of holes at regular intervals
and made to revolve in front of a jet of
air. As it revolves the air flows thru
each hole in turn; at first while the disc
is revolving slowly mere puffs of air are
perceived, but when it revolves so fast
that these puffs are no longer to be dis-
tinguished separately, a musical tone is
produced, which increases in pitch as the
velocity of rotation of the disk is increased.
The huge siren shown in our illustration
is based on this same principle, but is
far more complex and elaborate, as is ap-
parent at a glance.
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