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18 Ciaims. (ClL 179—167)

This invention relates to a diagnostic apparatus and
more particularly to a portable self contained electronic
stethoscope which may be conveniently carried by a
doctor and utilized in making routine physical examina-
tions. :

As is well known, the stethoscope commonly used by
physicians in making physical examinations includes a
diaphragm which is placed in contact with the body of
the patient, as a result of which, the diaphragm is caused
to vibrate by heart or lung sounds and such sounds are
transmitted through a flexible tube of rubber or the like,
to a pair of ear pieces which are placed in the ears of
the physician. This conventional stethoscope is essen-
tially mechanical in nature, in that, there is no amplifi-
cation of the heart or lung scunds and if the same are
relatively faint or weak, it is sometimes extremely diffi-
cult for the physician to hear the same at a sufficient
volume to permit accurate diagnosis. Furthermore, if
the hearing of the physician is somewhat impaired, no
means has heretofore been provided for making the heart
and lung sounds audible, even though they may be of nor-
mal volume. Furthermore, conventional prior art stetho-
scopes are relatively bulky and awkward to carry and
use and are also, relatively delicate and subject to damage.

It is also sometimes desirable, to make the heart and
lung scunds audible to a group of doctors simultaneously,
in order that a diagnosis may be made based on the simul.
taneocts examination of all of the doctors present. With
prior art stethoscopes, this has, of course, been impos-

ible, since the same are constructed and intended only
for the use of a single person. While self contained port-
able amplifiers incorporating a microphone and loud
speaker have heretofore been proposed and utilized, par-
ticularly for making voices andible over relatively great
-distances, these prior art devices have been relatively
bulky and heavy and are not in any way adapted for use
as stethoscopes in making physical examinations,

With the development of transistors which are ex-
tremely small electronic devices to be substituted for
end accomplish substantially the same result as a vacuum
tube, it has become possible to design and construct an
electronic amplifier of extremely small size and low
weight and furthermore, the power requirements of tran-
sistors are extremely low when compared to conventional
vacuum tubes and consequently, relatively small batteries
for supplying the necessary power may be extremely
small in size and of lightweight and, at the same time,

rovide relatively long useful life.

It is accordingly an object of this invention to provide
a portable self contained electronic stethoscope 'incor-
porating an amplifier, as well as a battery power supply
and including a microphone operating in conjunction with
& diaphragm intended to be placed in contact with the
body of a patient and in which the heart and lung sounds
are amplified and propagated from a loud speaker.

A further object of the invention is the provision of
a portable self contained electronic stethoscope incor-
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porating an ariiplifier of extremely small size and weight,
such amplifier utilizing transistors and being supplied
with power from a relatively small lightweight battery
unit with the entire stethoscope being enclosed in a
small conventiently handled housing which may be car-
ried in the physician’s pocket or bag.

A still further object of the invention is the provision
cf a portable self contained electronic stethoscope which
may .be conveniently and economically manufactured
from readily available components and materials and
which may be conveniently provided in a variety of shapes
and sizes to be readily adaptable to various uses and
applications.

Another object of the invention is the provision of a
portable self contained electronic stethoscope incorporat-
ing an amplifier, microphone, loud speaker and battery
power supply, together with all necessary controls for
affording the desired volume output and a tone best suited
to the person utilizing such stethoscope.

A further object of the invention is the provision of

.a portable self contained electronic stethoscope which

may be provided with a’loud speaker for propagating
heart and lung sounds to or within hearing distance and
in which there is aiso provided means for permitting
attachment of an ear piece for use when it is desired
that the heart and lung sounds be heard by only a single
person, '

Further objects and advantages of the invention will
be apparent from the following description taken in con-
junction with the accompanying drawing wherein:

Fig. 1 is a front elevational view of a portable self
contained electronic stethoscope constructed in accord-
ance with one form of the instant invention; -

Fig. 2 a rear elevational view of the device shown
in Fig. 1;

Fig. 3 a sectional view on the line 3—3 of Fig. 1;

Fig. 4 an elevational view with parts in section for
greater clarity, and showing a modified form of the elec-
tronic stethoscope of this invention; .

Fig. 5 a side elevational view of the device shown in
Fig. 4;

Fig. 6 a rear elevational view
Fig. 4;

Fig. 7 a bottom plan view of the head attached to the
casing of the device shown in Fig. 4,

Fig. 8 a fragmentary side elevational view showing
an electronic stethoscope constructed in accerdance with
this invention and having a modified form of head;

Fig. 9 a fragmentary side elevational view with parts
in section for greater clarity and showing a further modi-
fied form of the invention; and

Fig. 10 a fragmentary sectional view showing a still
further modified form of the invention,

With continued reference to the drawing and particu-
larly Figs. 1 to 3, there is shown a portable self con-
tained electronic stethoscope constructed in accordance
with this invention and which may well comprise a gen-
erally rectangular container 10 having a front portion 11
and a back portion 12 detachably fitted together along a
median plane and in which reinforcing strips 13 may be
provided to strengthen the joint between fromt and back
portions 11 and 12 respectively. The front portion 11
is provided with a front wall 14 having a grille 15 there-
in adjacent the lower part and a small loud speaker 16
of the so-called miniature type, is disposed within the
container I and rearwardly of the grille 15 and may be
secured to the front wall 14 of the front portion 11 or
may be supported within the container 10 in any suit-
able manner.

The back portion 12 of the container 10 is provided with
a rear wall 17 and in the upper portion of such wall, there
is disposed an outwardly opening hollow cone i8 which

of the device shown in
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may extend through the rear wall 17 and be secured there-
to in any ‘desired manner. The cone 18 as clearly shown
in Fig. 3, projects outwardly of the rear wall 17 and a
flexible diaphragm 19 is disposed across the open outer
end 20 of the cone 18 and secured thereto in any suitable
manner. A microphone 21 is secured in the cone 18
substantlally at the apex thereof, and such microphone 21
is connected through suitable wires or other electrical
conductors to an amplifier 22 mounted in the upper por-
tion of the container i0. The amphﬁer 22 may be of
conventlona‘ design and construction, except for reasons
of size, weight and Iow electrical current consumption, the
amphﬁer 22 preferably incorporates tramsistors, rather
than conventional vacuum tubes. The amplifier 22 may be
provuied with a smtable volume control 23. projecting
through an opening 24 in the front wall 14 of the con-
tainer 16 and there may be likewise, provxded a tone coin-
trol 25 pro;ectmg through an opening 26 in the front wall
14 of the container 10. Since the particular circuit and
constructlon of the amplifier 22 forms no part of the
present invention, a detailed descnpnon the1eof is not
considered necessary or desurable, and consequently, such
amplifier is merely mdlcated by a dotted outline in Fig.
2 of the drawing.

Also housed within the container 10, are sunitable bat-
teries 27 and in view of the fact, that tran51stors are used
in the amphﬁer 22, these batteries may be relatively small
and hght in weight and, at the same time, will have a rela-
tively long useful life.

The loud speaker 16 is, of course, connected to the
amplifier 22 by any suitable electrical conductors and in
use, the electronic stethoscope, above described, may be
conveniently held in the hand of the physician and with
the dlaphragm 19 in contact with the body of the patient,
the diaphragm will be caused to vibrate by heart or lung
sounds and will transmit sound waves to the microphone
21 for amphﬁcatxon by the amplifier 22 and propagation
by the loud speaker 16.

Since, it is desirable in certain instances, for only
the physician to hear the heart or Tung sounds emanating
from the stethoscope of this 1nventxon, there has been pro-
vided a jack 28 mounted on the container 10 and con-
nected to the amplifier 22, which jack 28 serves to receive
a plug, not shown, connected to a suitable ear piece, pref-
erably of the type commonly employed in hearing -aids.
Tnsertion of the ear piece plug into the jack 28 serves to
automatically disconnect the loud speaker 16, with the
result that the sounds emanating from the ampllﬁer 22
will only be heard by the person wearing the ear piece.

With particular - reference. to Figs. 4 to 7 inclusive,
there is shown a modified form of electronic stethoscope
construction in accor -dance with. this. invention and which
may well compnse an elongated hollow casing 29, gener-
ally rectangular in cross section, althowgh other shapes
or configurations may, of course, be utilized, if desired.
An amplifier 3¢ may be dxsposed W1thm the casing 29
and such amphﬁer may be of the same type as de-
scribed above, in connection thh the first form of the
invention. Also disposed within the casing 29 and con-
nected to the amplifier 30 by suitable electrical conduc-
tors, are batteries 31 and in view of the use of transistors
in the amphﬁer 30, these batteries 31 may be relatively
small, light in welght and, at the same time, have a
relatively long useful life.

A hollow head 32 is detachably secured to one end of
the casing 29 by a ring 33 frictionally received in an an-
mular groove 34 in the upper end of the casing 29 and
the ring 33 is secured in any suitable manner to the bottom
wall 35 of the head 32, the bottom wall 35 extending
outwardly of opposite sides of the casing 29 to provide
overhangmg portions, as clearly shown in Figs. 4 and 6.
Upwardly and inwardly inclined opposite end walls 36
and 37 respectively, connect the outer ends of the bottom
wall 35 with a top wall 38, End wall 37i1s. prowded with
an opening 39 and a hollow cone 40 is disposed in the. head
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32 in axia] alignment with the opening 39 and with the
base of the cone 46 secured to the end wall 37 or sup-
ported within the head 32 in any other suitable manner.
The opening 39 in the end wall 37 is closed by a flexible
diaphragm 41 and disposed in the cone 40 substantially at
the apex thereof, is a microphone 42 which is connected
through suitable conductors to the amplifier 30.

A partition 43 is dlsposed in the hollow head 32 and
extends between the bottom wall 35 and the top wall 35,
at substantially right angles to the bottom wall 35 to pro-
vide a chamber 44 which is generally triangular in vertical
cross section, as cleally shown in Fig. 4 of the drawing. A
grille 45 is provided in the bottom wall 35 between the
partmon 43 and the end wall 36, and a loud speaker 46
is mounted in the chamber 44 adjacent the upper end
thereof, and the loud speaker 44 is, of course, connected
to the amplifier 3¢ by any suitable electrical conductors.

Suvitable tone and/or volume controls 47 may be dis-
posed in the hollow- head 32 and connected to the amplifier
30 for control thereof and the tone and/or volume con-
trols 47 may be provided with an actuating knob 48 ex-
tending exteriorly of the top wall 38 of the hollow head
32. There may also be provided on the casing 29 an
on-off switch 49 which serves to disconnect the batteries
31 from the amplifier 30 when the stethoscope is not in
use.

The modified form of the electronic stethoscope, above
described, is comparable in size to a conventional flash-
light and may be conveniently carried in the pecket of
the user and during use thereof, the diaphragm 41 is
placed in contact with, or adjacent the body of a patient
whereupon the diaphragm will be caused to vibrate by
the heart or lung sounds of the patient and will transmit
sound waves to the mxcrophone 42 for amplification by
the amplifier 30 and propagation by the loud speaker 46.
The tone or volume may, of course, be suitably ad;usted
by mampulatxon ‘of the knob 48 and when the examina-
tion is completed, the amplifier 3¢ may be disconnected
from the batteries 31 by manipulation of the switch 49
thereby conserving the batteries.

A further modified form of the invention is shown in
Fig. 8, and this is somewhat similar to the form above
described and shown in Figs. 4 to 7, in that, there is pro-
vided an elongated hellow casing 50, generally rectangular
in cross section, although other shapes or configurations
may, of course, be utilized if desired, and disposed within
such casing 50 is an amplifier 51 and smtable batteries, not
shown, for provision of the necessary power for operating
the amplifier 51. A hollow head 52 is secured to one
end of the casing 58, the head 52 having a botiom wall
83 extending outwardly of the opposite sides of the casing
5¢ to provide. overhangmg porticns 54 and 55. Up-
wardly and inwardly inclined opposite end walls 56 and
57 respectively connect the outer ends of the bottom wall
53 with a top.wall 58. End wall 56 is provided with an
opening 38 and such opening ‘is. “closed by a flexible. dia-
phragm 59 secured to the .end wall 56 in any suitable
manner. A partmon 69 of smtable sound insulating
material is dlsposed in the head 52 inwardly of the end
wall 56 with the partition. 69, extending between the bot-
tom wall 53 and the top wall 58 and, as clearly shown.in
Fig. 8, the partition 69 is substantlally triangular in ver-
tical cross section to provide with the end portion 54 of
the bottom wall 53 and the end wall 56 a chamber 61
which is substantially triangular. in vertical cross section.
D1sposed within the chamber. 61 adjacent the apex thereof,
is a microphone 82 which is connected by suitable elec-
trical conductors fo the amphﬁer 51. 'The microphone
62 is, of course, disposed in the apex of the chamber 61
opposite to the dlaphragm 59.

The end wall 57 is prov1ded with a grille 63 and a
partition 64 of suitable sound insulating material is dis-
posed in the hollow head 52 and extends between the bot-
tom wall 53 and. the top wall, 58. The partition 64 as
clearly shown in Fig. §, is substantlally triangular in
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vertical cross section and provides with the portion 55 of
the bottom wall 53 and the end wall 57, a chamber 65
which is substantially triangular in vertical Cross section.
A loud speaker 66 is disposed substantially at the apex
of the chamber 65 opposite the grille 63 and the loud
speaker 66 is connected to the amplifier 51 by any suit-
able electrical conductors. Suitable volume and tone
controls may be disposed in the hollow head 52 and
operated by a knob 67 projecting above the top wall 58.
There may also be provided on the casing 5¢ an on-off
switch 68 which serves to disconnect the batizries from
the amplifier 51 when the device is not in use thereby con-
serving such batteries.

The use of the above described form of the device is
substantially the same as that heretofore described, but it
is to be noted, that the provision of the scund insulating
partitions 6¢ and 64 prevent transmission of scund be-
tween the chambers 61 and 65 thereby preventing what is
known as acoustic feed back and distortion of the sound
cutput of the electronic stethoscope.

A still further modified form of the invention is shown
in Fig. 9, in which there is provided an elongated hollow
casing 69 which serves to receive an amplifier 70 and suit-
able batteries, not shown, and there is also provided a
hollow head 71 2t one end of the casing 69. The hollow
head 71 is formed by a lower wall 72 projecting out-
wardly from one side of the casing 69 at substantially
right angles thereto, a top wall 73 spaced from the lower
wall 72 and substantially parallel thereto and an upwardly
and inwardly inclined sidewall 74 connecting the lower
wall 72 and one edge of the top wall 73. An opposite
side wall 75 forms a continuation of the opposite side of
the casing 6% and is connected to the opposite edge of
the top wall 73. The inclined side wall 74 is provided
with an opening 76 therein and such opening is closed by
a flexible diaphragm 77.

A partition 78 of suitable insulating material extends
between the upper end of the casing 69 and the line of
juncture of the inclined side wall 74 and the top wall 73
to provide two chambers 79 and 89, chamber 79 being
defined by the lower wall 72, the inclined side wall 74
and the partitior 78. The chamber 89 is defined by the
partition 78, the top wall 73 and the opposite side wall
75. It is to be noted, that if desired, the lower wall 72
may be provided on its inner surface with sound insulat-
ing or absorbing material 81 and likewise, the opposite
side wall 75 may also be provided on its inner surface
with sound insulating or absorbing material 82.

A microphone 83 is disposed in the chamber 79 and
connected {o the amplifier 78, while the top wall 73 is
provided with a grille 83 and disposed within the chamber
69 is a loud speaker 84 which is also connected to the
amplifier 7¢. As in the previously described form of the
invention, the sound insulating partition 78 prevents
acoustic feed back between the loud speaker 84 and the
microphone 83 thereby eliminating distortion in the sound
output of the device. i

Another modified form of the invention is shown in
Fig. 10 and is somewhat similar to the form shown in
Fig. 9, but differs therefrom in the configuration and de-
sign of ths head. Ta this form of the invention, there
may be providsd an elengated hollow casing 85 which
SeTves {0 receive an amplifier 86, as well as batteries, not
shown, for supplying power to the amplifier. A hollow
head 87 is provided on one end of the casing 85 and such
head 87 may be formed by a lower wall 88 extending
outwardly from one side of the casing 85 at substantially
right angles thersto, a top wall 89 spaced from the lower
wall 88 and substantially parallel thereto, a side wall 98
connecting an edge of the lower wall 88 and an edge of
ths top wall 89 and disposed at substantially right angles
to the lower and top walls and an opposite side wall 91
forming a continnation of the opposite side of the casing
85 and connected to the opposite edge of the top wall 89.
The side wall 98 is provided with. an opening 92 which.is
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closed by a flexible diaphragm 93 and the top wall 89 is
provided with a grille 94, ,

A partition 95 of suitable sound insulating or absorbing
material exiends between the upper end of the casing 85
and the line of juncture of the side wall 96 and the top
wall 89 to provide two chambers 96 and 97, The cham-
ber 9§ is defined by the lower wall 88, the side wall 98
and the partition 95 and the chamber 97 is defined by the
partition 93, the top wall 89 and the opposite side wall 91,

A microphone 98 is disposed in the chamber 96 and it
is to be noted, that sound insulating material 99 may be
applied to the inner surface of the lower wall 88 and to
the adjacent surface 85. Similarly sound insulating or
absorbing material 100 may be applied to the inner sur-
face of the opposite side wall 91 and to the adjacent end
surface of the casing 85 and a Ioud speaker 101 is dis-
posed in the chamber 97 and connected to the amplifier 86
by any, suitable electrical conductors,

As in the above described forms of the invention, the
sound insulating partition 95 prevents acoustic feed back
between the loud speaker 101 and the microphone 9§
thereby preventing distortion of the sound output of the
device. The casing or container utilized to house the
components and units of this invention may be formed
of plastic or other suitable material and may be of such
2 size and shape as to be conveniently transported in the
pocket of the user or, of course, be carried in the conven-
tional physician’s bag and likewise, the device of this in-
vention may be of relatively small size and light weight,
thereby permitting convenient use wherever desired in
routine physical examinations. Small size and light
weight may be attained by utilizing the design principles
commonly employed in the manufacture of hearing aid
devices and the like, thereby resulting in a device which
may be economically produced in large numbers and con-
veniently carried and utilized by physicians in general
practice.

It will be obvious to those skilled in the art that various
changes may be made in the invention without departing
from the spirit and scope thereof and therefore the in-
vention is not limited by that which is shown in the draw-
ing-and described in the specification, but only as indicated
in the appended clams.

What is claimed is:

1. A portable self contained electronic stethoscope
comprising a generally rectangular container having front
and back portions detachably fitted together along a me-
dian plane, a front wall on said front portion and a rear
wall on said back portion, a grille in the lower part of said
front wall, a loudspeaker disposed rearwardly of said
grille, an outwardly opening hollow cone fixed in the
upper portion of said rear wall and projecting rearwardly
thereof, a diaphragm closing the outer end of said cone,
a microphone disposed substantially at the apex of said
cone, an amplifier disposed in said contaiger and con-
nected to said microphone and loudspeaker, volume and
tone controls for szid amplifier and batteries disposed in
said container and connected to said amplifier whereby
upon placing said diaphragm in contact with the body
of a patient, said diaphragm will ‘vibrate and transmit
sound waves to said microphone for amplification by said
amplifier and propagation by said loudspeaker.

2. A portable self contained electronic stethoscope
comprising a container having front and back portions.
detachably fitted together along a median plane, a front
wall on said front portion and a rear wall on said back
portion, a grille in the lower part of said front wall, a
loudspeaker disposed rearwardly of said grille, an out-
wardly opening hollow cone fixed in the upper portion
of said rear wall and projecting rearwardly thereof, a dia-
phragm closing the outer end of said cone, a microphone
disposed substantially at the apex of said cone, an ampli-
fier disposed in said container and connected to said
microphone and loudspeaker, volume and tone controls
for said amplifier and ‘batteries disposed in said container
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and connected to said amplifier whereby upon placing said
diaphragm in contact with the body of a patient, said
diaphragm will vibrate and transmit sound waves to said
microphone for amplification by said amplifier and prop-
agation by said loudspeaker.

3. A portable self contained electronic stethoscope
comprising a container having front and back portions,
a front wall on said front portion and a rear wall on said
back portion, a grille in the lower part of said front wall,
a loudspeaker disposed rearwardly of said grille, an out-
wardly opening hollow cone fixed in the upper portion of
said rear wall and projecting rearwardly thereof, a dia-
phragm closing the outer end of said cone, a microphone
disposed substantially at the apex of said cone, an am-
plifier disposed in said container and connected to said
microphone and loudspeaker, volume and tone controls
for said amplifier and batteries disposed in said container
and connected to said amplifier whereby upon placing
said diaphragm in contact with the body of a patient said
diaphragm will vibrate and transmit sound waves to said
microphone for amplification by said amplifier and prop-
agation by said loudspeaker.

4. A portable self contained electronic stethoscope
comprising a container having front and back portions,
a front wall on said front portion and a rear wail on said
back portion, a grille in the lower part of said front wall,
a loudspeaker disposed rearwardly of said grille, an out-
wardly opening hollow cone fixed to the upper portion
of said rear wall, a diaphragm closing the outer end of
said cone, a microphone disposed substantially at the
apex of said cone, an amplifier disposed in said container
and connected to said micrephone and loudspeaker, vol-
ume and tone controls for said amplifier and batteries dis-
posed in said container and connected to said amplifier
whereby upon placing said diaphragm in contact with the
body of a patient said diaphragm will vibrate and trans-
mit sound waves to said microphone for amplification by
said amplifier and propagation by said loudspeaker.

5. A portable self contained electronic stethoscope com-
prising a container having front and back portions, a
front wall on said front portion and a rear wall on said
back portion, a grille in said front wall, a loudspeaker
disposed rearwardly of said grille, an outwardly opening
hollow cone fixed to said rear wall, a diaphragm closing
the outer end of said cone, a microphone disposed in said
cone, an amplifier disposed in said container and con-
nected to said microphone and londspeaker, controls for
said amplifier and batteries disposed in said container
and connected to said amplifier whereby upon placing said
diaphragm in contact with the body of a patient said dia-
phragm will vibrate and transmit sound waves to said
microphone for amplification by said amplifier and propa-
gation by said loudspeaker.

6. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectan-
gularin cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected to said
amplifier, a hollow head detachably secured to one end of
said casing, said head having a bottom wall extending
outwardly of opposite sides of said casing to provide over-
hanging portions, upwardly and inwardly inclined oppo-
site end walls connecting the outer ends of said bottom
wall with a top wall, ohe of said end walls having an
opening, 2 hollow cone disposed in said head in axial
alignment with said opening with the base of said cone
secured to said one end wall, a diaphragm closing the base
of said cone, a microphone disposed substantially at the
apex of said cone and connected to said amplifier, a parti-
tion disposed in said head inwardly of said other end wall
and extending between said bottom wall and said top
wall at substantially right angles to said bottom wall to
provide a chamber generally triangular in vertical cross
section, 2 grille in said bottom wall between said partition
and said other end wall, a loudspeaker disposed in said
chamber adjacent the upper end- thereof and- connected
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to said amplifier, tone and volume controls disposed in
said head and connected to said amplifier and an on-off
switch on said casing whereby upon placing said dia-
phragm with the body of a patient said diaphragm will
vibrate and transmit sound waves to said microphone for
amplification by said amplifier and propagation by said
loudspeaker.

7. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectan-
gular in cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected to said
amplifier, a hollow head detachably secured to one end
of said casing, said head having a bottom wall extending
outwardly of opposite sides of said casing to provide over-
hanging portions, upwardly and inwardly inclined oppo-
site end walls connecting the outer ends of said bottom
wall with a top wall, one of said end walls having an
opening, a hollow cone disposed in said head in axial
alignment with said opening with the base of said cone
secured to said end wall, a diaphragm closing the base
of said cone, a microphone disposed substantially at the
apex of said cone and connected to said amplifier, a par-
tition disposed in said head inwardly of said other end
wall and extending between said bottom wall and said
top wall at substantially right angles to said bottom wall
to provide a chamber generally triangular in vertical
cross section, a grille in said bottom wall between said
partition and said other end wall, a loudspeaker disposed
in said chamber adjacent the upper end thereof and con-
nected to said amplifier and controls for said amplifier
whereby upon placing said diaphragm in contact with the
body of a patient said diaphragm will vibrate and transmit
sound waves to said microphone for amplification by
said amplifier and propagation by said loudspeaker.

8. A portable self contained electronic stethoscope
comprising an elongated hollow casing, an amplifier dis-
posed in said casing, batteries disposed in said casing and
connected to said amplifier, a hollow head secured to one
end of said casing, said head having a bottom wall ex-
tending ontwardly of opposite sides of said casing to pro-
vide overhanging portions, upwardly and inwardly in-
clined opposite end walls connecting the outer ends of
said bottom wall with a top wall, one of said end walls
having an opening, a hollow cone disposed in said head

5 in axial alipnment with said opening with the base of said

cone secured to said one end wall, a diaphragm closing
the base of said cone, a microphone disposed substantially
at the apex of said cone and connected to said amplifier,
a partition disposed in said head inwardly of said other
end wall and extending between said bottom wall and
said top wall at substantially right angles to said bottom
wall to provide a chamber generally triangular in vertical
cross section, a grille in said bottom wall between said
partition and said other end wall, a loudspeaker disposed
in said chamber adjacent the upper end thereof and con-
nected to said amplifier and controls for said amplifier
whereby upon placing said diaphragm in contact with the
body of a patient said diaphragm will vibrate and trans-
mit sound waves to said microphone for amplification by
said amplifier and propagation by said loudspeaker.

9. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectan-
gular in cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected fo said
amplifier, a hollow head secured to one end of said casing,
said head having a bottom wall extending outwardly of
opposite sides of said casing to provide overhanging por-
tions, upwardly and inwardly inclined opposite end walls
connecting the outer ends of said boftom wall with a top
wall, one of said end walls having an opening, a dia-
phragm closing said opening, a sound insulating partition
disposed in, said head inwardly of said one end wall and
extending between said bottom wall and said top wall,
said partition - being substantially triangular in vertical
cross. section: to- provide: with: said bottom wall and said
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one end wall a chamber substantially triangular in ver-
tical cross section, a microphone disposed in said cham-
ber adjacent the apex therecf opposite said diaphragm
and connected to said amplifier, a grille in said other end
wall, a second sound insuiating partition disposed in said
head inwardly of said other end wall and extending be-
tween said bottom wall and said top wall, said second par-
tition being subsiantially triangular in vertical cross sec-
tion to provide with said boitom wall and said other end
wall a second chamber substantiaily triangular in vertical
cross section, a loudspeaker disposed in said second cham-
ber adjacent the apex thereof opposite said grilie and coa-
nected to said amplifier, tone and veolume controls dis-
posed in said head and connected to said amplifier and
an on-off switch on said casing whereby upon placing said
diaphragm in contact with the body of a patient said dia-
phragm will vibrate and transmit scund waves to said
microphone for ampiification by said amplifier and prop-
agation by said loudspeaker.

10. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectangu-
lar in cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected to said
amplifier, a hollow head secured to one end of said
casing, said head having a bottom wall extending out-
wardly of opposite sides of said casing to provide over-
hanging portions, upwardly and inwardly inclined oppo-
site end walls connecting the outer ends of said bottem
wall with a top wall, one of said end walls having an
opening, a diaphragm closing said cpening, a sound in-
sulating partition disposed in said head inwardly of said
one end wall and extending between said bottom wall
and said top wall, said partition being substantially tri-
angular in vertical cross section to provide with said
bottom wall and said one end wall 2 chamber substan-
tially triangular in vertical cross section, a microphone dis-
posed in said chamber adjacent the apex thereof oppoe-
site said diaphragm and connected to said amplifier, a
grille in said other end wall, a second sound insulating
partition disposed in said head inwardly of said other
end wall and extending between said bottom wall and
said top wall, said second partition being substantially
triangular in vertical cross section to provide with said
bottom wall and said other end wall a second chamber
substantially triangular in vertical cross section, a loud-
speaker disposed in said second chamber adjacent the
apex thereof opposite said grille and connected to said
amplifier and controls for said amplifier whereby upon
placing said diaphragm in contact with the body of a
patient said diaphragm will vibrate and transmit sound
waves to said microphone for amplification by said ampli-
fier and propagation by said loudspeaker.

11. A portable self contained electronic stethoscope

comprising an elongated hollow casing generally triangu-

lar in cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected to said
amplifier, a hollow head secured to one end of said
casing, said head having a bottom wall extending out-
wardly of opposite sides of said casing to provide over-
hanging portions, upwardly and inwardly inclined op-
posite end walls connecting the outer ends of said bot-
tom wall with a top wall, one of said end walls having
an opening, a diaphragm closing said opening, a sound
insulating partition disposed in said head inwardly of
said one end wall and extending between said bottom
wall and said top wall, said partition providing with said
bottom wall and said one end wall a chamber substan-
tially triangular in vertical cross section, a microphone
disposed in said chamber adjacent the apex thereof op-
posite said diaphragm and connected to said amplifier, a
grille in said other end wall, a second sound insulating
partition disposed in said head inwardly of said other
end wall and extending between said bottom wall and said
top wall, said second partition providing with said bot-
tom wall and said other end wall a second chamber sub-
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stantially triangular in vertical .cross section, & loud-
speaker disposed in -said second chamber adjacent the
apex thereof opposite said grille and connected fe said
amplifier and controls for said amplifier whereby upon
placing said diaphragm in contact with the body of a
patient said diaphragm will vibrate and transmit . sound
waves to said microphone for amplification by said ampli-
fier and propagation by said loudspeaker.

12. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectangu-
lar in cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected to said
amplifier, a hollow head secured to one end of said casing,
said head having a bottom wall extending outwardly of
opposite sides of said casing to provide overhanging
portions, upwardly and inwardly inclined opposite end
walls connecting the outer ends of said bottom wall with
a top wall, one of said end walls having an opening, a
diaphragm closing said opening, a sound insulating parti-
tion disposed in said head inwardly of said one end
wall and extending between said bottom wall and said
top wall, said partition providing with said bottem wall
and said one end wall a chamber, a-microphone disposed
in said chamber and connected to said amplifier, a grille
in said other end wall, a second sound insulating parti-
tion disposed in said head inwardly of said other end-
wall and extending between said bottom wall and said
top wall, said second partition providing with said bot-
tom wall and said other end wall a second chamber, a
loudspeaker disposed in said second chamber and con-
nected to said amplifier and controls for said amplifier
whereby wupon placing said diaphragm in contact with
the body of a patient said diaphragm will vibrate and
transmit sound waves to said microphone for amplificaticn
by said amplifier and propagation by said loudspeaker.

13. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectangu-
lar in cross section, an amplifier disposed in said casing,
batteries disposed in said casing and connected to said
amplifier, a hollow head on one end of said casing, said
head comprising a lower wall extending outwardly from
one side of said casing at substantially right angles there-
1o, a top wall spaced from said lower wall and substantially
parallel thereto, an upwardly and inwardly inclined side
wall connecting said lower wall and one edge of said
top wall, an opposite side wall forming a contimuation of
the opposite side of said casing and connected to the
opposite edge of said top wall, said inclined side wall hav-
ing an opening therein, a diaphragm closing said opening,
a sound insulating partition extending between said casing
and the line of juncture of said inclined side wall and
said top wall to provide two chambers, one chamber being
defined by said lower wall, said inclined side wall and
said partition, the other chamber being defined by said
partition, said top wall and said opposite side wall, a
microphone in said one chamber connected to said ampli-
fier, a grille in said top wall, a loudspeaker disposed in
said other chamber and connected to said amplifier and
controls for said amplifier whereby upon placing said iz~
phragm in contact with the body of a patient said dia-
phragm will vibrate and transmit sound waves to said
microphone for amplification by said amplifier and
propagation by said loudspeaker.

14. A portable self contained electronic stethoscops
comprising an elongated hollow casing, an amplifier dis-
posed in said casing, batteries disposed in said casing and
connected to said amplifier, a hollow head on one end of
said casing, said head comprising a lower wall extending
outwardly from one side of said casing at substantially
right angles thereto, a top wall spaced from said lower
wall and substantially parallel thereto, an upwardly and
inwardly inclined side wall connecting said lower wall
and one edge of said top wall, an opposite side wall, said
inclined side wall having an opening therein, a diaphragm
closing said opening, a sound insulating partition extend-
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ing between said casing and the line of juncture of said
inclined side wall and said top- wall to provide two cham-

bers, one chamber being defined by said lower wall, said

inclined side wall and said partition, the other chamber
being defined by said partition, said top wall and said
opposite side wall, a microphone in said one chamber
connected to said amplifier, a grille in said top wall, a
loudspeaker disposed in said other chamber and connected
to said amplifier and controls for said amplifier whereby
upon placing said diaphragm in contact with the body of
a patient said diaphragm will vibrate and transmit sound
waves to said microphone for amplification by said ampli-
fier and propagation by said loudspeaker.

15. A portable self contained electronic stethoscope
comprising an elongated hollow casing, an amplifier dis-
posed in said casing, batteries disposed in said casing and
connected to said amplifier, a hollow head on one end
of said casing, said head comprising a lower wall extending
outwardly from one side of said casing and substantially

right angles thereto, a top wall spaced from said lower ?

wall and substantially parallel thereto; an upwardly and
inwardly inclined sidewall connecting said lower wall and
one edge of said top wall, an opposite side wall, said
inclined side wall having an opening therein, a diaphragm

closing said opening, a sound insulating partition extend-

ing between said casing and said top wall to provide
two chambers, one chamber being defined by said lower
wall, said inclined side wall and said partition, the other
chamber being defined by said partition, said top wall

and said opposite' side wall, a microphone in said one °

chamber connected to said amplifier, a grille in said top
wall, a loudspeaker disposed in said other chamber and
connected to said amplifier and controls for said amplifier
whereby upon placing said diaphragm in contact with
the body of a patient said diaphragm will vibrate and
transmit sound waves to said microphone for amplifica-
tion by said amplifier and propagation by said loud-
speaker.

16. A portable self contained electronic stethoscope
comprising an elongated hollow casing generally rectangu-
lar in cross section, an amplifier disposed in said casing,
batteries disposed in said- casing and connected to said
amplifier, a hollow head on one end of said casing, said
head comprising a lower wall extending outwardly of
one side of said casing at substantially right angles there-
to, a top wall spaced from said lower wall and substan-
tially parallel thereto, one side wall connecting an edge
of said lower wall' and an edge of said top wall ‘and dis-
posed at substantially right angles of said lower and said
top walls, an opposite side wall- forming a continuation
of the opposite side of said casing and’ connected to the
opposite edge of said top wall, said one side wall having
an opening therein, a' diaphragm closing' said opening, a
sound insulating partition extending between said casing
and the line of juncture of one side wall and said top
wall to provide two chambers, one chamber- being de-
fined by said lower wall, said one side- wall and said
partition, the other chamber being defined by said parti-
tion, said top wall and said opposite side wall, a micro-
phone in said one chamber connected to said amplifier, a
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grille in said top wall, a loudspeaker disposed in said
other chamber and connected to said amplifier and con-
trols for said amplifier whereby upon placing said dia-
phragm in contact with the body of a patient said dia-
phragm will vibrate and transmit sound waves to said
microphone for amplification by said amplifier and propa-
oation by said loudspeaker.

17. A portable self contained electronic stethoscope
comprising an elongated hollow casing, an amplifier dis-
posed in said casing, batteries disposed in said casing and
conected to said amplifier, a hollow head on one end of
said casing, said head comprising a lower wall extending
outwardly from one side of said casing at substantially
right angles thereto, a top wall spaced from said lower
wall and substantially parallel thereto, one side wall con-
necting an edge of said lower wall and an edge of said top
wall and disposed at substantially right angles to said low--
er and top walls, an opposite side wall, said one side wall
having an opening therein, a diaphragm closing said open-
etween said
casing and the line of juncture of said one side wall and
said top wall to provide two chambers, one chamber
being defined by said lower wall, said one side wall and
said partition, the other chamber being defined by said
partition, said top wall and said opposite side wall, a
microphone in said one chamber connected to said am-
plifier, a grille in said top wall, a loudspeaker disposed 'in-
said other chamber and connected to said amplifier and
controls for said amplifier whereby upon placing said dia-

- phragm in contact with the body of a patient said dia-

phragm will vibrate and transmit sound waves to said
microphone for amplification by said amplifier and propa-
gation by said loudspeaker.

18. A portable self contained electronic stethoscope

- comprising an elongated hollow casing, an amplifier dis-

posed 'in said casing, batteries disposed in said casing and
connected to said amplifier, a holiow head on one end
of said casing, said head comprising a lower wall extend-
ing outwardly from one side of said casing at substantially
right angles thereto, a top wall spaced from said lower
wall and-substantially parallel thereto, one side wall con-
necting an edge of said lower wall and an edge of said
top wall and disposed at substantially right angles to said
jower and top walls, an opposite side wall, said one side
wall having an opening therein, a diaphragm closing an
opening, a sound insulating partition extending between
said casing and said top wall to provide two chambers;,
one chamber being defined by said lower wall, said one
side wall and said:partition, the other chamber being de-
fined by said partition, said top wall and said opposite side
wall, a microphone in said one chamber connected to
said amplifier, a grille in said top wall, a loudspeaker dis-
posed in- said other chamber and coanected to said am-
plifier and controls for said amplifier whereby upon plac-
ing said diaphragm in contact with the body of a patient
said diaphragm will vibrate and transmit sound waves to
said microphone for amplification by said amplifier and
propagation by said loudspeaker.

No references cited.



