Monday, January 24, 2000

Evaluation: Heart Sounds Amplifier

The amplifier is housed in a radio shack-style metal project box with vented cover and labeled “Dual Channel Amplifier Prototype, Quantum Leap Technology, LLC, 203-388-1439”.  There is an “AC/BATT” switch, Power DIN socket, and two RCA audio output jacks labeled “A” and “B” on the rear panel.  On the front panel are two “A” and “B” input jacks and potentiometer controls.  Also located on the front panel is an “ON/OFF” switch, and three 3.5mm audio output jacks labeled “A&B” (stereo), “A”, and “B”.

The audio output jacks are wired in parallel and are not independently buffered.

The external power supply is an ELPAC power adapter that provides +5VDC @ 860mA, +12VDC @ 300mA, and –12VDC @ 300mA.  The +5V power is not utilized.

Inside the box in addition to the panel controls are two 9V batteries (both discharged) for use in the “BATT” control setting, and a PCB labeled “PRESCO INC., Woodbridge, CT, GAC 2000 PREAMP Board Rev A.”.  

I did not test the device with battery power.  I didn’t observe any appreciable 60 Hz pickup in AC-mode, and the amplifier should perform better at ±12VDC, anyway.

The PCB has two of three populated amplifier circuits.  Each circuit employs a Burr-Brown INA111 high speed, FET-input, instrumentation amplifier which has a high (106dB, min.) CMRR.  The two IA outputs are used to drive the audio output jacks without further buffering.  The INA111 can drive 30mA into a short, although it prefers load impedances in the thousands of ohms.  The supplied headphones have a DC impedance of 25(/channel, and I was able to get them to work with the unit despite some initial connection difficulties.

The audio sensors are some sort of flexible piezo material, possibly something like Kynar.  Three conductors are utilized— + and – signal inputs and ground.  The sensors are plugged into a small, three-prong, in-line connector, and inserted into a custom adhesive pouch.  This is to allow the sensors to be reused while the pouch can be disposed of, as the pouch is the only part that comes in contact with the patient (theoretically).

The pouch concept is a good idea.  The sensor is thin and very sensitive.  It is apparently omni-directional.   I tried three different sets of headphones with four sensors in several configurations.  There is a pronounced noise hiss at volumes sufficient to hear any internal sounds at all.  The sensors do a much better job of picking up room sounds than any internal sounds.  The sensor pocket actually seems to dampen the pickup of internal sounds and favors the ambient noise.

I was able to discern faint heart, respiration, and bowel sounds.  Nothing even close to what even a simple stethoscope would deliver.   Looking at the output with an oscilloscope I was able to see a small, recurrent waveform, seemingly correlated with my heart beat, but it was swamped in noise.  Clothing in contact with the sensor obliterated any internal sounds at all.

My conclusion is that further development is required.

