


were conducted three times to compare for consistency. 

C.  Automated Pressure Controller

In order to inflate the neoprene bladder, a system
controller was developed to apply consistent pressure. With a
custom microprocessor circuit, the air pressure is applied via
the pump. A release valve is also included in the peumatic
system. The valve is a voltage controlled solenoid that closes
when a voltage is applied. In order to activate the pump and
the valve properly a separate power source was engaged by
the system via a MOSFET switch. An air pressure sensor is
also utilized on the same tubing to read the back pressure
from the bladder. This will give us an estimate of the pressure
between the stethoscope and the skin. To adjust the pressure
there are 3 push buttons, each with their own function.   

The software allows for 3 push button interrupts, a timer
interrupt, a display, 2 digital outputs, and an analog input.
The primary button’s function is to turn the motor on until a
preset pressure is achieved. Each time this is pressed it
increases to a higher preset pressure (3 levels) until the
maximum level is reached. The second button does just the
opposite. By pressing the decrease button the solenoid opens
until the air pressure is decreased to the level below the
current. The third and final valve has 2 functions. The first is
an emergency release valve, and the second is to release the
pressure after all the tests have been completed. The timer
interrupt constantly checks to see if the pressure has reached a
critical level (in case of system failure) and will turn the
motor off and open the release valve if that level is exceeded.

III. RESULTS
Figure 2 displays the frequency spectra obtained with

three different settings: hand held, lowest setting, and highest
setting of the automated applied pressure controller. For each
setting the recordings were done twice to evaluate their
consistency.

IV. DISCUSSION

From Fig. 2, it can be determined that there is consistency
in the trials involving the automated pressure device. Each
trial was done 3 times and recorded randomly to ensure that
there was the data was not skewed. In the hand trials, the
spectral analysis shows some variations (arrows in Fig. 2),
which is exactly what this project was designed to remove.
As for the automated pressure device, it is shown that there is
an improved element of consistency when each test is
compared. However, on the first test trial there was an
interference that came from an electromagnetic hum produced
from the wire going to the recording device. By applying an
electromagnetic shield, the noise from the source was reduced
to a negligible. This design will be integrated into the box
when the device is moved from the breadboard onto a
protoboard. The first peak in each of the graphs represents an
extremely low frequency pulse determined to be the heartbeat
of the patient. This leaves the rest of the spectrum to be the
different frequencies that make up the breathing sounds.

Figure 2: Comparison of two trials for hand held (top), lowest setting
(middle) and highest setting (bottom) with the automated controller.

In the future, an IRB approved study will be conducted to
provide a formal evaluation of the device with 20 human
subjects. Each subject will undergo a hand held and device
test. Both body mass and height will be recorded as well, this
will help show that the device will give a consistent pressure
no matter the BMI of the subject. When all parameters have
been determined, the pressure values can be calibrated to
improve the next round of trials.
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