








catheter.

‘The first version of the esophageal transducer consisted of a 9F
woven dacron catheter placed inside of a 12F Dupaco Leffingwell eso-
phageal balloon. The balloon was filled with water to improve the
acoustic coupling between the walls of the esophagus and the sensor.
Although the system was somewhat cumbersome, good recordings of heart
sounds were obtained in the esophagus of several dogs.

The second version of the esophageal sound pickup consisted of a
transistor sensor mounted at the end of an 8F polyethylene catheter.
In order to provide added mechanical protection for the sensor, a
short length of silastic rubber tubing was slipped over the sensor-
containing end of the catheter and sealed with Dow-Corning silastic
rubber,  This catheter proved to be too flexible for easy insertion
into the esophagus.

The third and final version of the instrument developed under this
Contract consisted of a 9F woven dacron catheter with the sensor placed
at the distal end., The mechanical protection for the sensor was pro-
vided by a cylindrical sleeve of silver which fitted snugly over the
catheter end. A teflon-insulated wire was attached to the metal sleeve,
or electrode, and run alongside the catheter to the junction box so
that electrocardiogram recordings could be obtained simultaneously with
the heart sound data. Since the shape of the P wave in the electro-
cardiogram (ECG) depends on the position of the electrode with respect
to the SA node of the heart, it is possible to standardize the position
cf the transducer for optimum sound rocordings by cheerving the ECGC
pattern. It was found that the greatest sound intensity is obtained .
when the transducer is located 2.5 cm above the point where the P wave
starts being biphasic,

Figure 1 shows the frequency response of the esophageal sound
transducer, Although the figure shows frequency response down to
10Hz only, the transducer has a flat frequency response all the way
down to dc. At 1000 Hz the response is down by 4 db and at 1500 Hz

"down by 6 db. The -3 db point corresponds approximately to a frequency

of 800 Hz,.

Isolated Control Circuit and SyStem Characteristics.

An isolated control and signal processing circuit has been de--
veloped for operating the esophageal sound transducer., Checks in
the laboratory showed that leakage currents from the transformer iso-
lated catheter electronics to the case and output circuits are below
the recognized 10 microampere safe limit at 115 volts (60 Hertz). A
more detailed description of the circuit including diagrams and operat-
ing instructions is given in Appendix I. '

Figure 2 shows the frequency response of the heart sound ampli-
fier and Figure 3 illustrates the characteristics of the combined
transducer-amplifier system. For a sound pressure level of 1 mm Hg
(RMS) and mid-frequency amplifier gain of 30 db, the output is.

-10 dbV ¥ 2 db in the frequency range from 16 to 1000 Hz,
























B-2

D 8
Y KCR ysrady
S"A or. C}u,’y, i
r oN II [
3 TAN  §.4v CAsE GND
R
~ orse .
AV .
wy Rig , _—@ SianAl OuTPUT
Q TE 7,
=~ 085
Cia

_0'[..

o

by

GrAs A

J 2
i3 4 @ c ! L
~x ‘EHB" b . ) ...

. Re 33k ‘ L T3 S '-‘Js_‘i;g
- J . . - ) . R”- 0// -

’ : ; P 10% st

I : : ' fLoATING GwD -$.
s o ‘
?‘:» Ac
,§|| :

RCA VS308

or qn'v.

L SEeT ar, 1970

. Ged?jh _ﬁn"'/u/! of 7&7;%”

T TUEWEEAING 1ment  ITATION .

Hhrreat ErcacesDiison) — Sovcrdt ﬁeaa:.sm,?m}vcﬂ
I SN v . .

Bl cren TRibs
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