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This invention relates generally to a novel electrical 
stethoscope and particularly describes such a device in 
cluding a new and unusually effective microphone hous 
ing for use with a stethoscope. 

In the preferred embodiment of the present invention 
there is provided a microphone housed in a body, the 
output of the microphone being arranged to be amplified 
by conventional electrical amplifier means. The output 
of the amplifier, in the form of an amplified electrical 
signal, is fed to a small speaker whose acoustic output 
is connected to a pair of flexibly mounted tubes terminat 
ing in conventional plugs for insertion into the ears of 
the user. 

Although electrical stethoscopes have been proposed 
in the past, they have been subject to disadvantages in 
operation and use principally resulting from the picking 
up and amplifying of unwanted sounds. Such sounds 
are caused, for example, by the microphone or micro 
phone housing rubbing against the clothing or body of a 
person being examined. By the present construction 
these disadvantages are minimized and virtually elim 
inated. Preferably a microphone with a frequency re 
sponse of from 40 to 6000 cycles per second is employed 
in the invention and since extraneous sounds are excluded 
as above mentioned, the present invention is particularly 
well suited for detecting respiratory, cardiac and per 
istaltic sounds as well as the fetal heartbeat. 

Accordingly it is a principal object of the present in 
vention to disclose a novel electrical stethoscope. 

Another object of the invention is to provide an elec 
trical stethoscope whose construction minimizes the 
introduction of unwanted extraneous sounds into the 
System. 
A further object is to disclose, in the above apparatus, 

a microphone housing consisting of a body having a 
hollow chamber near one end thereof for resiliently hous 
ing a microphone and including in its other end an im 
pedance-matching section including outwardly flared horn 
communicating with the microphone chamber through 
an aperture formed in the housing. 
A further object of the invention is to disclose an 

apparatus of the above character including means for 
protecting the microphone from damage caused by 
jarring when inadvertently dropped or otherwise mis 
handled, as well as to acoustically shield the diaphragm 
of the microphone. 
These and other and allied objects of the invention will 

become clear from a study of the following description 
of a preferred embodiment thereof taken in connection 
with the accompanying drawing in which: 

Fig. 1 is a diagrammatic layout of a complete elec 
trical stethoscope embodying the present invention. 

Fig. 2 is a longitudinal sectional view through the 
microphone housing; and 

Fig. 3 is a fragmentary sectional view, on an enlarged 
scale, taken on line III-III of Fig. 2. 

Referring now in detail to the drawing there is shown 
in Fig. 1 a microphone housing indicated generally at 10 
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connected through a suitable electrical cable 12 to the 
input of an electrical amplifier indicated generally at 14 
supplied with electric power through leads 15. The 
amplifier 14 may desirably include conventional volume 
control means 16 and its output is fed through electrical 
cable 18 to the female portion 20 of a detachable plug 
jack connection of conventional design. 
A small dynamic speaker 22 is provided with an in 

sertable plug 24 removably receivable in known fashion 
in the jack 20. The acoustic output of the dynamic 
speaker or transducer 22 is coupled through a resilient 
sleeve 26 to the yoke portion 28 of a stethoscope. 
Acoustic waves originated by the transducer 22 and fed to 
yoke 23 are further conducted through resilient sleeve 
members 30 to ear tubes 32 terminating in inwardly 
directed earpieces 34. The apparatus just described in 
cludes resilient member 36 to hold the component mem 
bers in position as indicated and consitutes the well known 
physician's headpiece or harness for listening to Sounds 
such as heartbeats and the like. 
A preferred form of the microphone housing 10 used 

in the present invention is shown in detail in Fig. 2. As 
there appears, the housing body 0 is made of rigid mate 
rial having in its rear portion a hollow chamber indicated 
generally at 40, and in its front portion an impedance 
matching section including an outwardly flared horn 
indicated generally at 42. Within the chamber 40 there 
is provided a microphone indicated generally at 44. The 
microphone 44 is preferably of the piezo-electric type, 
affording good frequency response from the relatively 
low frequency heart beat sounds to the respiratory and 
peristaltic sounds of higher frequency. 
The chamber 40 is desirably cylindrical in shape and 

a layer of resilient acoustic insulation material is pro 
vided as a lining for both the cylindrical side wall of the 
chamber 40 as well as the major portions of the end walls 
defining the chamber. Thus the resilient lining includes 
a cylindrical portion 46 extending the length of the cham 
ber 40, a disk-shaped portion 48 across the rear end of 
the chamber and an annular portion 50 across the front 
end of the chamber. The resilient members 46, 48 and 
50 may be made of rubber or suitable substitute having 
similar resilient characteristics. 
The microphone 44 within the chamber 40 is supported 

on the cylindrical resilient member 46 and is provided 
with output leads 56 and 58, the former lead being 
grounded at 60 to an access and mounting plate 62 con 
stituting the rear closure member for the microphone 
chamber and held in position relative to the body housing 
by suitable fastening means 64. The end plate 62 in 
cludes an aperture 66 therethrough and a conventional 
coupling member 68 is threaded therein and held in 
assembled relation as by nut 70. The outer portion of 
the coupling member 68 includes a portion of increased 
diameter 170 to which may be threadedly connected the 
female portion of a conventional electrical fitting 72. 
Electrical connection is thus made between the contacts 
at 74 and the conductor 58 is thereby connected to the 
output lead 76 which is desirably a portion of coaxial 
cable 12 as indicated. 

In the front portion of the housing body 10 the im 
pedance-matching section 42 includes outwardly and 
frontwardly diverging walls 80 which are convexly 
formed in an exponential curve of revolution. At the inner 
end of the curved walls 80 the horn 42 communicates 
with a restricted throat or channel 82 which terminates 
rearwardly in an aperture 84. Thus the housing body 
10 is provided, in effect, with a transverse partition divid 
ing the microphone housing 40 in the rear portion of the 
body from the horn 42 in the front end thereof, and this 
partition is provided with the central aperture 84. De 
sirably the rear surface of the partition, constituting front 
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wall of the microphone housing chamber 40 includes a 
recessed portion 86 constituting an enlarged air chamber 
immediately rearwardly of and in communication with 
the aperture 84. The microphone 44 includes a front 
wardly disposed flexible diaphragm 88 which is thus ex 
posed to sound waves existing within the air chamber 86. 

It will now be understood that the front end of the 
horn 42 formed in the housing body 10 and defined by 
the circular rim 90, may be placed in direct contact with 
a portion of a person's body near the origin of sounds to 
be investigated by means of the present apparatus. The 
rim 90 effectively isolates the microphones diaphragm 88 
from sound waves originating elsewhere than the par 
ticular area surrounded by the rim 90. The sound waves 
thereby transmitted into the horn 42 are conducted 
through the throat portion 82 and the aperture 84 into 
the air chamber 86. When the horn 42 is constructed as 
herein shown and described, body sounds are thus trans 
mitted into the air chamber 86 and impinge on the dia 
phragm 88 with a minimum of attenuation, and the re 
silient mounting of the microphone within the rear portion 
of the housing body 10 effectively isolates the micro 
phone from extraneous sounds or vibrations. 

Accordingly it will be seen that we have provided a 
novel and useful device by which to receive and make 
audible various body sounds for diagnostic purposes. 
Modifications and changes from the specific forms of the 
invention hereinabove shown and described as illustrative 
may be made without departing from the spirit of the 
invention, and such modifications and changes are in 
tended to be embraced within the scope of the appended 
claims. 
We claim: 
1. An electrical stethoscope comprising: a microphone 

housing including a generally tubular body having a 
front portion provided with an outwardly directed horn 
converging inwardly to an axial channel and an enlarged 
air chamber formed in the body rearwardly of the channel 
and in communication therewith and a rear portion pro 
vided with a cylindrical microphone chamber; a layer 
of resilient, sound-insulating material lining said micro 
phone chamber; a microphone within the microphone 
chamber supported by said layer having a diaphragm 
exposed to said air chamber; electrical conductors op 
eratively connected to the microphone and leading out 
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4. 
wardly of the housing; amplifier means connected to said 
conductors for amplifying signals from said microphone 
and provided with output, terminals; an elongated elec 
trical cable connected to said output terminals; an elec 
troacoustic transducer operatively connected to the other 
end of said cable; a pair of flexible tubes connected to 
said transducer terminating in laterally spaced ear mem 
bers; and harness means for resiliently biasing the ear 
members toward one another. 

2. The invention as stated in claim 1 wherein the walls 
of said horn are convexly formed in an exponential curve 
of revolution. 

3. In an electrical stethoscope, a microphone housing 
comprising: a body of rigid material having an enlarged 
cylindrical chamber in its rear portion; a layer of re 
silient material lining the side wall of said chamber; a 
closure means forming an outer rear end wall for said 
chamber and provided with means for leading an elec 
trical conductor therethrough; a transverse partition inter 
mediate the ends of said body forming the front inner 
end wall of said chamber and provided with a central 
aperture therethrough, said front inner end wall having 
a frusto-conical surface inclined steeply outwardly from 
said aperture; and an acoustic impedance-matching sec 
tion formed in the front portion of the body and terminat 
ing inwardly in communication with said aperture. 

4. In an electrical stethoscope: a housing made of 
rigid material and having front and rear portions, the 
rear portion being provided with a microphone chamber 
formed therein and the front portion including a trans 
verse partition having a small centrally disposed aperture 
formed therein, the partition having a rearwardly directed 
frusto-conical surface inclined steeply outwardly from 
the partition aperture and a front surface constituting an 
acoustic horn flaring outwardly from the aperture; and 
a microphone disposed within the chamber including a 
diaphragm facing said frusto-conical surface. 
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