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shapes, and for the time plays the
part of a resonator. Suppose then
that the vocal chords produce a cer-
tain note,  This in reality consists of
a fundamental and several harmonics.
When the mouth is formed to
pronounce the vowels in succession,
the cavity becomes a resonator
which reinforces different harmonics.
All the vowels can in fact be pro-
nounced on the same fundamental,
and, in order to pass from one to
another it is not necessary, thercfore,
to change the vibration of the vocal
chords—it is sufficient to modify the
form of the mouth and so add to the
effect of certain harmonics. Differ-
ent harmonics arc thus found to be
characteristic of different vowels. As
the vowels are pronounted differently
in different languages and dialects, it
is, of course, necessary, in determining
these characteristic tones, to employ
a fixed mode of pronunciation. For
the German language this determina-
tion has been cffected with great pre-
cision by Helmholtz, Koenig and
others. Tuning forks, giving these
characteristic tones, with the accom-
panying resonators, are made Dby
Keenig, of Paris.  These forks may be
set in sympathetic vibration by the
voice when pronouncing the corre-
sponding vowel, or the vibrating fork
may be used to set in vibration the air
in the mouth when merely formed to
pronounce the vowel.

One more illustration of the use of
tuning forks, and I have done. For
the purpose of tuning (the piano, for
instance,) either onc fork may be
used, or thirteen. In the former case
the tuner having tuned a certain note
in unison with his standard fork, de-
pends on his ear for tuning the re-
maining notes. This he does by
carefully adjusting the intervals of
octaves and fifths, fourths and thirds
being also employed by some tuners.
In the other case, he simply brings
the thirteen notes of one part of the

scale into unison with the forks, and
then tuncs the remainder by octaves.
Now ncither of these mcthods is- to
be depended on if we wish to attain
to cxtrecme accuracy, the source of
error lying in the fact that the car is
only capable of deciding within cer-
tain limits between two notes lying
very near to cach other.  If one fork,
for example, performs 6o vibrations per
sccond and another 671, the difference
in the tones may be detected by the
car, but not so if the vibration-num-
bers are say 200 and 201. By taking
account, however, of the phenomenon
of the beats which arc heard when
two notes very ncar to onc another
arc sounding, we can tune with ex-
treme accuracy. The beats are easily
recognized by a rising and falling in
intensity, and their number per sec-
ond is equal to the difference be-
tween the vibration-numbers of the
two notes. Thus, if one fork vibrates
256 times per second and another 260,
they will, when sounding together,
produce four beats per second. If,
therefore, we wish to make an exact
copy of the former, it is only neces-
sary to make a fork which shall pro-
duce four beats persecond when sound-
ing with the latter. So,also,if we wish
to tune a piano very accurately, instead
of employing the thirtcen forks of a
scale of equal temperament, we should
employ forks which give each four vi-
brations less. Withsuchaseta note at
this part of the scale will only be cor-
rect if it gives four beats per second
when sounding with the correspond-
ing fork. This adjustment can be
effected with the aid of a metronome
with the utinost accuracy, and the
remaining notes are then tuned by
octaves.

I might continue to describe many
other uses of the tuning fork, some of
which would possess still greater in-
terest for you; but I trust that the
illustrations already adduced are suf-

" ficient to indicate that this plain and



