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and meatus. All these vibrations are increased in effect by the
resonance of the column of air in the external passage.

In order to understand the functions of the parts of the
middle ear, we must be acquainted with the results of some ex-
periments made regarding the propagation of sound from one |
medium to another. It was found that sonorous vibrations pass-
ing from air to solids suffered a very serious diminution of inten-
sity while in passing from air directly to water a very consider-
able though not so great diminution also occurred. Experiment
showed that if between the air and the water there was inter-
posed an elastic membrane the vibrations were transmitted from
one medium to the other with very great, in fact with undiminish-
ed intensity. Ilere we have the explanation of the foramen ro-
tundum already mentioned. This opening, closed by an elastic
.Jrembrane, serves to convey unimpaired the vibrations from the
cavity of the tympanum to the labyrinth of the inner ear. It
has also been experimentally demonstrated that if to the clastie
membrane between air and water, there be fastened a smail solid
body oceupying the greater surface of the membrane and alone
coming in contaet with the water, the vibrations are in no way
lessened in intensity. IIence the solid stapes, conneeted with the
cireumference of the fenestra ovalis by a ring of membrane trans-
mits with almost their original vigour the vibrations received.
But though a small body thus fixed in an opening by means of
a border of membrane transmits sounds very freely, it is found
that the propagation is greatly increased when the solid body
thus occupying the opening is attached by the other end to a
stretched membrane which has atmospheric pressure on both
sides of it. This condition is found perfectly in the ear. The
stapes is the solid piece held in the fenestra ovalis by a mem-
branous border and in direct touch with the fluid of the inner
ear, while the drum or tympanie membrane. to which the stapes
is also attached by connection with the incus and malleus, forms
the elastic membrane surrounded by atmospherie air. Thus we
find in the ear a condition which experiment shows to be of the
maximnm efficieney in transferring vibrations from air to liquid.

Another factor in securing iniensity of the transmitted vi-
brations is by the isolation of the three bones of the middle ear
from all other bony substance. It is a demonstrable fact that a
body surrounded by air will convey vibratlons more readily
through its own substance than it will impart them to the sur-
rounding medinm. To secure this result we find the bones of
the middle ear enter into contact with no other bony substwace,
being connected at one end with the tympanum, surrounded by



