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ABSTRACT OF THE DISCLOSURE 
For use in a binaural stethoscope, a one-piece bin 

aural assembly including a pair of binaural tubes which 
respectively have upper ends adapted to be received in 
the ears of the user and lower ends distant from these 
upper end-s. An elongated leaf spring of substantially U 
shaped con?guration extends between the lower ends of 
the binaural tubes and is integral therewith. 

Specification 
The invention relates to stethoscopes and in particular 

to binaural stethoscopes. . 
It is conventional to provide for stethoscopes of thls 

type a pair of binaural tubes which respectively have 
upper ends adapted to be received in the ears of the user, 
these upper ends conventionally carrying suitable ear 
plugs. The lower ends of he binaural tubes are conven 
tionally connected to each other by suitable spring struc 
ture which is received with the lower ends of the binaural 
tubes in the ?exible sound tube of the stethoscope. Con 
ventionally the spring is connected to the binaural tubes 
so as to support the latter and urge them toward each 
other, so that the upper ends of the tubes will be received 
with a suitable pressure in the ears of the user. One of 
the problems of long standing encountered in these con~ 
structions is the manner in which the spring is connected 
to the binaural tubes. The spring is conventionally formed 
as a separate element which generally is of a different 
separate element which generally is of a different mate 
rial from the binaural tubes, and considerable problems 
are encountered in assembling the tubes with the springs 
not only with respect to a reliable connection therebe 
tween but also with respect to precision of the assembly 
of the spring and tubes. 

It is accorthngly a primary object of the present inven 
tion to provide a construction which will avoid these 
drawbacks. 

In particular, it is an object of the invention to provide 
a construction which will eliminate any problems with 
respect to the assembly of the spring with the binaural 
tubes. 

Furthermore, it is an object of the invention to provide 
a construction which is simple and inexpensive while at 
the same time providing a reliable precise assembly of 
the binaural tubes and spring structure extending there— 
between. 

Also, it is an object of the invention to provide a con 
struction which in the stethoscope does not provide any 
exterior appearance ditferent from that of a conventional 
stethoscope and which enables the stethoscope of the in 
vention to be used in exactly the same way as any con 
ventional stethoscope. 

Furthermore, it is an object of the invention to provide 
a structure which enables the binaural tubes and spring 
assembly to be readily assembled with the ?exible sound 
tube of the stethoscope. 
An additional object of the present invention is to pro 

vide a binaural assembly the spring force of which can be 
readily increased. 
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Also, it is among the objects of the invention to pro 

vide a constrution in which the increase in the spring 
force is derived by way of a simple unit which can be 
readily and reliably assembled with the remainder of the 
stethoscope. 

In accordance with the invention the stethoscope in 
cludes a one-piece binaural assembly made up of a pair 
of binaural tubes and a spring which extends between and 
is integral with these tubes, so that in this way any prob 
lems with respect to assembly of the springs with the tubes 
are completely eliminated. If it is desired to increase the 
spring force and/or the spring reliability, it is possible 
to combine with the one-piece binaural assembly a sec 
ond assembly of a pair of tubes and a spring integral 
therewith with a pair of tubes of one of these assemblies 
being telescoped within the pair of tubes of the other of 
the assemblies, and with the pair of springs thereof ex 
tending alongside each other, so that in this way a double 
spring can be provided. 
The invention is illustrated by way of example in the 

accompanying drawings which form part of this applica 
tion and in which: 

FIG. 1 is a perspective illustration of the stethoscope 
of the invention as it appears from the exterior; 
FIG. 2 is a perspective illustration of a one-piece bin 

aural assembly according to the invention; 
FIG. 3 is a fragmentary longitudinal elevation of the 

connection between one of the binaural tubes and the 
spring, FIG. 3 showing the outer sound tube in longitu~ 
dinal section; 
FIG. 4 is a longitudinal sectional elevation of the struc 

ture of FIG. 3 taken along line 4—4 of FIG. 3 in the 
direction of the arrows; 

FIG. 5 is a front elevation of the binaural assembly of 
FIG. 2 shown combined with an additional unit which is 
capable of providing a double-spring for the stethoscope, 
the additional unit being shown in elevation while the part 
of the binaural unit of FIG. 2 which receives the addi 
tional unit of FIG. 5 is shown in longitudinal section; 
and 

FIG. 6 is a fragmentary plan view of the spring portion 
of a modi?cation of the binaural assembly shown in 
FIG. 2. 

Referring now to the drawings, there is shown in FIG. 
1 a binaural stethoscope 10 having a conventional ?exible 
sound tube 12 of substantially Y-shaped con?guration 
conected at its bottom end in a conventional manner to 
a conventional microphone 14. The sound tube 12 has a 
pair of upper legs 16 and 18 which respectively receive 
the lower end portion of a pair of binaural tubes 20 and 
22. The binaural tubes 20‘ and 22 respectively have upper 
ends adapted to be received in the ears of the user of the 
stethoscope 1t}, and these upper ends are conventionally 
provided with removable ear plugs 24 and 26, respective 
ly. The entire stethoscope 10 of FIG. 1 has an exterior 
appearance conforming to that of a conventional stetho 
scope, and it is used in precisely the same way as a con 
ventional stethoscope. 
The structure of the invention is illustrated in FIG. 2. 

Thus, referring to FIG. 2 it will be seen that the stetho 
scope of the invention includes a one-piece binaural as 
sembly composed of the binaural tubes 20 and 22 and 
also including a spring 28 which is integral with the tubes 
20 and 22. This spring 28 is in the form of a substantially 
-shaped leaf spring conforming to the curvature of the 

legs 16 and 18 of the sound tube 12 and extending be 
tween and along the interior of these legs. The spring 
28 forms integral extensions of the lower ends of the 
binaural tubes which are distant from their upper ends, 
respectively. As may be seen from FIG. 2, the binaural 
tubes 20 and 22 respectively have inner side edges 30 and 
32 directed toward each other and outer side edges 34 and 
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36 directed away from each other, and the integral leaf 
spring 28 extends between the inner side edges 30 and 
32. The binaural tubes 20 and 22 have lower bevelled 
ends 38 and 40, respectively, and these bevelled ends 
merge smoothly into the leaf spring 28, as is particularly 
apparent from FIGS. 3 and 4. 

In order to assemble the structure the plugs 24 and 26 
are removed and one of the binaural tubes is slipped 
through the legs 16 and 18 until the spring 28 is com 
pletely enclosed therein, after which the plugs 24 and 26 
are replaced on the upper ends of the tubes. The integral 
leaf spring 28 can be formed in many different ways. For 
example, it is possible to take an elongated one-piece sec 
tion of tubing which is still straight and to mill away va 
central elongated portion thereof forming in this way the 
bevelled ends 38 and 4t) and the elongated wall portion 
which subsequently will form the leaf spring 218. This 
construction is then suitably bent so as to form the struc 
ture shown in FIG. 2, and if necessary the portion which 
forms the leaf spring 28 is suitably heat treated so as to 
have the required resiliency. Then the curved tube and leaf 
spring assembly is united with the sound tube, in the 
manner set forth above, and ?nally the plugs 24 and 26 
are placed on the upper ends of the tubes 20 and 22. 

In addition to being bent so as to have the con?gura 
tion shown in FIG. 2, it is also possible to pass the cen 
tral leaf spring portion 28 through suitable rollers which 
will ?atten this portion of the wall which extends in 
tegrally ‘between the tubes 20' and 22. 

In the event that it is desired to provide an additional 
spring, there can be combined with the structure of FIG. 
2 an additional unit according to the present invention. 
Thus, referring to FIG. 5, it will be seen that an additional 
unit 50 is combined with the assembly of FIG. 2. This unit 
50 includes a pair of elongated tubes 52 and 54 made of 
any suitable metal and each having opposed open ends. 
The tubes 52 and 54 of the unit 50 are integral with an 
elongated leaf spring 56 which extends along and is sub 
stantially coextensive with the leaf spring 28, the spring 
56 engaging an underside of the spring 28 in the example 
illustrated in FIG. 5. The one-piece unit 50 can be manu 
factured in the same way as the assembly of FIG. 2 so as 
to have the spring 56 integral with the tubes 52 and 54. 
These tubes 52 and 54 have lower bevelled ends 58 and 
.60 which are substantially flush with the bevelled ends 38 
and 40 of the binaural tubes 20 and 22. 

It will be noted that the tubes 20 and 22 respectively 
have substantially straight upper portions 62 and 64 
which are respectively connected by slight bends 66 and 
68 with the lower portions 70 and 72 of the tubes 20 and 
22, respectively. In order to assemble the unit 50 with the 
unit of FIG. 2 the tubes 52 and 54 are respectively slipped 
into the tubes 20 and 22, and then the latter tubes are pro 
vided with bends 66 and 68 so that in this way a secure 
conection is provided between the unit 50' and the one 
piece binaural assembly of FIG. 2. 

If desired, the tubes 20 and 22 can be received within 
the tubes of a unit similar to the unit 50. For this purpose 
a central elongated leaf spring of such a unit would be 
placed along the upper side of the leaf spring 28, and 
then lateral extensions of such a unit would be wrapped 
around each of the tubes 20 and 22 so as to form outer 
tubes within which the latter tubes are respectively re 
ceived, and in this way the unit of FIG. 2 could have its 
binaural tubes telescopesd within the tubes of the unit 50. 
Of course, it would also be possible before the structure 
is bent to the con?guration of FIG. 2 to telescopically 
slip the structure of FIG. 2 through a pair of tubes which 
form a unit similar to the unit 50, and thereafter the entire 
assembly could be bent to the curvature shown in FIG. 5v 
As was indicated above the central leaf spring can be 

formed in a variety of ways. An additional manner of 
forming this leaf spring, particularly the leaf spring of the 
unit 50, is to take an elongated tubular section and to press 
one longitudinal wall portion against an opposed longi 
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tudinal wall portion so as to form an elongated channel 
structure which has a pair of walls engaging each other 
and which is substantially U-shaped in cross section. 
Opposed side walls of this channel structure are then 
milled away at a central portion of the structure situated 
between the ends thereof so as to form the leaf spring, 
and thereafter the parts of this structure which extend 
beyond the leaf spring are further curved toward each 
other to form the pair of tubes. 

In FIG. 6 there is shown another embodiment which 
corresponds to the embodiment shown in FIG. 2 except 
the spring is provided with a medial longitudinally extend 
ing slot substantially coextensive with the spring to de?ne 
a pair of laterally spaced spring elements 28’, this ar 
rangement having the added advantage of prolonging 
spring life by giving the effect of a pair of independent 
springs 28'. Accordingly the stethoscope can be provided 
with a single integrally formed spring 28 as shown in 
FIG. 2 or optionally can be provided with plural inte 
grally formed springs 28’ as shown in FIG. 6. 

Thus, it is apparent that the structure of the invention ’ 
can be readily manufactured without any dif?culty and 
in addition it is possible to readily assemble the compo 
nents While at the same time eliminating all problems 
with respect to assembly of the spring and binaural tubes. 
At the same time it is possible to provide with the struc 
ture shown in FIG. 5 a double spring structure. Also, 
instead of connecting the unit 50 to the assembly of FIG. 
2 in the manner shown in FIG. 5, where the bends 66 
and 68 are situated slightly below the top ends 74 and 
76 of the tubes 52 and 54, it is possible to extend the 
latter tubes up to the upper curved ends of the binaural 
tubes 20 and 22 so as to be securely joined thereto at its 
upper ends also. 
What is claimed is: 
1. For incorporation in a binaural stethoscope, a one 

piece unitary binaural assembly comprising a pair of 
rigid longitudinal binaural tubes and a leaf spring extend 
ing between said tubes and interconnecting the same in 
predetermined orientation, said tubes each having an 
upper end adapted to be received in the ear of the user 
and a lower end distant therefrom, said spring being 
integrally formed with the lower end of said tubes and 
being of substantially U-shaped con?guration with said 
tubes forming laterally spaced extensions of the ends 
thereof, the median portion of said spring forming the 
bight portion of said U-shaped con?guration, the ends 
of said spring and the lower end of said tubes de?ning a 
zone of transition from a tubular con?guration to a sub 
stantially ?at con?guration. 

2. The combination of claim 1 and wherein said lower 
ends of said tubes are bevelled and merge smoothly into 
said spring. 

3. The combination of claim 1 and wherein said tubes 
respectively have inner side edges directed toward each 
other and outer side edges directed away from each other, 
and said spring extending integrally between said inner 
side edges of said tubes at said lower ends thereof. 

4. The combination of claim 3 and wherein said lower 
ends .of said tubes are bevelled and merge smoothly into 
said leaf spring. 

5. The combination of claim 1 and wherein a second 
spring extends along said ?rst-mentioned spring and a 
second pair of tubes which are integral with said second 
spring respectively extend along said ?rst-mentioned pair 
of tubes, one of said pair of tubes being respectively tele 
scoped around the other of said pair of tubes. 

6. The combination of claim 5 and wherein said second 
pair of tubes are telescoped within said ?rst-mentioned 
pair of tubes and said second spring extends along an 
underside of said ?rst~mentioned spring. 

7. The combination of claim 5 and wherein said second 
spring is in the form of a leaf spring. 
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8. The combination of claim 7 and wherein all of 
said tubes respectively have lower ends which are inte 
grally connected with the springs. 

9. The combination of claim 8 and wherein said lower 
ends of all of said tubes are bevelled, said tubes all having 
inner side edges with the inner side edges of each pair of 
tubes being directed toward each other and outer side 
edges with the outer side edges of each pair of tubes being 
directed away from each other, and each spring extending 
integrally from the inner side edges of the pair of tubes 
to which it is connected. 

10. The combination of claim 1 and wherein said leaf 
spring is provided with a longitudinally extending ‘slot 
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de?ning a pair of laterally spaced spring elements inte 
grally connected with said tubes. 
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