The Ear

Humans are provided with two important
organs for sensing information carried by
waves--- the ears and the eyes.

The ear is the organ for hearing. It is divided
into three parts:

- Quter Ear (pinna/auricle,auditory canal)
- Middle Ear (eardrum, ossicles, eustachian tube)

- Inner Ear (cochlea, vestibule and semicircular
canal)
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- Tympanic Membrane (Ear Drum)
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THE OUTER EAR

Pinna (auricle)- receives sound waves
that travel though the auditory canal or
ear canal.

Auditory canal (ear canal)- acts as a
funnel with an approximate length of
2.5cm and leads to the ear drum.

- also protects the eardrum from shock
and intrusion by external objects.
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Function of Outer Ear

Collect sound *
Localization *
Resonator °
Protection

Sensitive
(earlobe)

Other? -




ithin temporal

connects to ear
mpanic memb)

anic

T




THE MIDDLE EAR

Eardrum- is a cone-shaped piece of skin
about 10mm wide.

- it is very sensitive
- even the slightest pressure variation
will cause it to vibrate.

- separates the outer ear from the
middle ear
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Ossicles- smallest bones in the body
eardrum

malleus (hammer)- long handle attached
to the - a tiny bone that passes vibrations
from the eardrum to the anvil.

incus (anvil)- a tiny bone that passes
vibrations from the hammer to the stirrup.

- Stapes (stirrups)- a tiny, U-shaped bone that
passes vibrations from the stirrup to the
cochlea. -This is the smallest bone in
the human body (it is 0.25 to 0.33 cm
long).






Eustachian tube - a tube that connects the
middle ear to the back of the nose; it
equalizes the pressure between the middle
ear and the air outside.



Eustachian Tube| ®
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The eustachian tube connects the front wall of
the middle ear with the nasopharynx

The eustachian tube also operates like a valve,
which opens during swallowing and yawning

This equalizes the pressure on either side of the —
eardrum, which is necessary for optimal hearing.

Without this function, a difference between the static —
pressure in the middle ear and the outside pressure

may develop, causing the eardrum to displace inward

or outward

This reduces the efficiency of the middle ear and less acoustic
energy will be transmitted to the inner ear.
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THE INNER EAR

Cochlea- This is a spiral tube that is
covered in a stiff membrane.

- contains thousands of hair cells
attached to the end of the organ of the
auditory nerve called Organ of Corti.



Function of Middle Ear

Conduction -
Conduct sound from the outer ear to the inner ear —

Protection °

Creates a barrier that protects the middle and inner areas from foreign —
objects

Middle ear muscles may provide protection from loud sounds —
Transducer °

Converts acoustic energy to mechanical energy —

Converts mechanical energy to hydraulic energy —

Amplifier

Transformer action of the middle ear —

only about 1/1000 of the acoustic energy in air would be transmitted —
to the inner-ear fluids (about 30 dB hearing loss
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Cochlea

The cochlea resembles a
snail shell and spirals for

about 2 3/4 turns around
a bony column

Within the cochlea are
three canals:

Scala Vestibuli —
Scala Tympani —
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COCHLEAR HAIR CELLS
These tiny &%
hairs bend
because of
the
vibrations
caused by
the sound

waves.
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Function of Inner Ear
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Auditory Nerve- These nerves receive
the electrical impulses generated by the
ear and pass this information up to the
brain so it can be interpreted.



Semicircular Canals- three loops of fluid-
filled tubes that are attached to the cochlea
In the inner ear. They help us maintain our
sense of balance.



Summary of How We Hear

Acoustic energy, in the form of sound
waves, is channeled into the ear canal by
the pinna. Sound waves hit the
tympanic membrane and cause it to
vibrate, like a drum, changing it into
mechanical energy. The malleus, which
is attached to the tympanic membrane,
starts the ossicles into motion. The
stapes moves in and out of the oval
window of the cochlea creating a fluid
motion, or hydraulic energy. The fluid
movement causes membranes in the
Organ of Corti to shear against the hair
cells This creates an electrical signal
which is sent up the Auditory Nerve
(cochlear nerve) to the brain. The brain
interprets it as sound!




