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4. Sample pressure sensor for output > 4.5V DC.

5. Valve 3 (on) - Air supply to pump blocked and
vent line open.

Valve 1(on)- Bag 1 to vent line.

Valve 2 (on)- Bag 2 to vent line.
6. Sample pressure sensor for output < 1.0V DC.
7. Valve 1 (on) - Bag 1 to vent line.

Valve 2 (off) - Bag 2 to air fill line.

Fig. 10.73. Close-Up of Inner Components.

Valve 3 (off) - Air supply to pump and vent line
closed.

8. Sample pressure sensor for output > 4.5V DC.

9. Valve 3 (on) - Air supply to pump blocked and
vent line open.

Valve 2 (on) - Bag 2 to vent line.
Valve 1 (on) - Bag 1 to vent line.
10. Go to 2.

The total cost of this project was $524.
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INTRODUCTION

The Device for Determining Directionality of Sound,
shown in Fig. 10.74, is worn on the head. It receives
sound input from the environment and converts it to
visual representations that can be seen by the
wearer. Two LED lights are mounted on the hat
such that they can be seen in the wearer’s peripheral
vision. The LED lights begin to blink in response to
sound detected by the device. The blinking lights
alert the user to the source of sound.

SUMMARY OF IMPACT

This device will allow people that have partial or
complete hearing loss to be more aware of their
environment. Since sound is often used as a means
of warning, such as a car horn or emergency vehicle
siren, it is especially important for a person’s safety
that he or she be made aware of a sound source as
quickly as possible. Such a device could save the life
of a person with hearing loss. Additionally, this
device has social benefits in that users can become
immediately aware of someone speaking to them
and where that person is.

TECHNICAL DESCRIPTION

The device has two circuits: one for each side of the
wearer. (See Fig. 10.75) Each circuit contains an
amplifying circuit that converts sound waves into
light emitted by an LED. The LED was chosen
because of its immediate and variable response to
sound. The LED is able to emit high and low levels
of light for the different levels of sound.

The sound is received by omni-directional
microphones, shown in Fig. 10.76, so that sound can
be picked up in a 180-degree cross-section. The gain
of the circuit is controlled by a potentiometer. This
potentiometer is important when adjusting the
device for indoor or outdoor use. This is necessary
because of the effect of sound waves bouncing off
walls.

Fig. 10.74. The Device for Determining Directionality of
Sound.

Fig. 10.75. Circuits on Each Side of Hat.

The two halves of the device oppose each other and
when properly tuned, effectively pick up the sounds
that are coming from their own direction as well as
the other direction; however, the sound coming
from their direction has a far greater amplitude and
is thus displayed this way as the LED emits light.
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Fig. 10.77 shows the batteries and electrical
components that are housed in the utility belt
connected to the hat. Fig. 10.78 shows the device in
use.

The total cost of the prototype was $100.

Fig. 10.77. Circuit Board and Battery Storage.

Fig. 10.78. Device in Use.



178 NSF 2006 Engineering Senior Design Projects to Aid Persons with Disabilities






