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far out of it and any danger to the inner car frolm violent niove-
inents of the drumn hcad is impossible.

We hiave now led a sound -%ave through the meatus to the
drum hcad, across the nialleus ineus and stapes to the oval win-
dow. Throughi that opening the domain of the inner ear is
reachied.

Tivo littie sacs, the utricle and saccule, are tlue first bodies
upon whichi the impulses imparted by the stapes are received.
The former communicates w'ith the semi-circular canals; the lat-
ter with the cochîca. 0f course the impulses from the stapes
are comnmunicated through the fluid of the vestibule. Now as
these two sacs are imbedded in bone, it follows that, as the fluid
of the vestibule would be practically incompressible, no vibrations
or movements could be transmittcd. Ilere is the use of the fora-
muen rotundum, a round opening in the osseous mail of tiue vesti-
bule, covered with au elastic membrane. WhVlen the base of thie
stapes presses into the vestibule, the mnembranue of the round ivin-
dow bulges outwards> and vice-versa. lu this iray a to and fro
movement of the liquid is allowved, wvhicli may be commnunicatvd
to the sacs and tubes. On the wall of the utricle dircctly in
front of the oval -%indow there are neither nerv-e cudings nor
modified, epithelium; but on its baec wall is a ridge of long ceils
-%vitli stiff hiair-likxe points dircctly tow'ards the base of the stapes.
In front of the celis and lyingr among their long points are the
otoliths or ear stones. Now whvlen an impulse is transunitted by
the stapes, either of two things results.

The otoliths, beingr movable, may*oseillate amiong tlie hair-
like endings of the celîs and thus convey the excitation to those
celîs, or the membrane bearing the celîs may rcadily miove * withi
the force given by thue base of the stapes: as tiiese celis are of
smnall mass the motion would soon die out and hience the purpose
of the otolithis,-being slow to move on aceount of their greater
irass but capable of continuing that motion longer,-their pur-
pose may be to keep iip thie excitation of the nerve celîs. In
-whiehe'ver ivay, nevertheless, at this point some of t1a sound
ivaves are in contact with * filaments of the auditory nerve. So
mnucli for sound wavcs in the vestibule. In the semi-circular
canals, at the end of flue ampullae wve have nerve endings of the
kind described in the iitricle. The ampulae being wide cavities
witli narrow exits into the canais proper are capable, wvhen the
fluid is put in motion in tijeu, of forming eddies such as may be
seen whven water is allow'cd to run out of an ordinary sink basin.
This circular motion of tlie liquid will stinif1atc the norve end-
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