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TION OF MASSACEUSETTS, 

EAR TRUMPE. 

Application filed May 7, 1923. Serial No. 837,189. 
This invention relates to a new method in 

the correction of defective hearing, and an 
improved device for use with such method. 

o far as I am aware, ear trumpets in use 
at the present time, while being of many 
different types, are not “prescribed' in ac 
cordance with any consideration for the de 
fects of the particular person using the 
article. The degeneration which occurs in 
the ear and leads to deafness, is due to the 
fact that the vibrating members of the inner 
ear no longer respond to the long range of 
sound vibrations, but taper off on one end or 
the other of the normal vibration range of 
sound. This condition varies for different 
people, as can be understood from the fact 
that for some people having defective hear 
ing a soprano voice is readily audible, while 
a bass voice cannot be heard, and with other 
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people the reverse condition is true. The 
degree of amplification necessary varies also 
with different people and the proper correc 
tion of defective hearing can only be ob 
tained by selective amplification of certain 
sound vibrations in various degrees. By 
means of a system of testing, the nature and 
extent of the defect in hearing can be deter 
mined and a correction prescribed for the 
individual needs of the patient. 
One of the objects of the present inven 

tion is to provide an ear trumpet for the cor 
rection of imperfect hearing, whereby cer 
tain selected sound vibrations may be am plified. 
Another object is to provide an ear 

trumpet whereby selective amplification of 
sound vibrations may be produced in various degrees. 
A further object is to provide such a de 

vice wherein selective sound vibrations will 
be amplified to various degrees, while the 
remaining range of vibrations will not be amplified. 
A further object is to provide such a de 

vice wherein the hearing curve of the patient 
will be matched by the amplification curve. 
Other objects and advantages will be ap 

parent from the following description taken 
in connection with the accompanying draw 
ings, wherein similar reference characters designate corresponding parts throughout 
the several views. 
In the drawings: 

Figure 1 is a diagram of connections for 
a filter for attenuating the short sound vi 
brations, Figure 2 is a graphic representation of the 
relationship between intensity and fre 
quency. 

Figure 3 is a diagram of connections for 
a filter for attenuating the long sound vi. brations. 

Figure 4 is a view similar to Figure 2 il lustrating the results accomplished by the 
filter illustrated in Figure 3. 

Figure 5 is a graphic representation of the 
relationship between intensity and frequency 
when the two circuits of Figure 1 and Fig. 
lure 3 are combined. 

Figure 6 is a diagram of connections for 
a closely coupled circuit. . 

Figure 7 illustrates the results produced 
by this circuit. 

Figures 8 and 9 are simple wiring dia 
grams illustrating the application of my in 
Vention. 

Figure 10 is a similar view of another 
m9dified form using the vacuum tube mag nifier. 

Figures 11 and 12 are wiring diagrams of 
tW9 more modifications, Fig. 12 having an adjustable feed-back for increasing amplifi 
cation at will. 

In the practice of my invention I prefer 
ably make use of an electric circuit which 
includes an electric filter, in combination 
with a source of current, a transmitter and 
a receiver suitably connected to produce the 
desired results. The electric filter, which is 
of similar principles and the same dynamic 
equations as an acoustic filter, comprises in 
ductance and capacity, the relationship of 
one to the other being variable according to 
the type of correction desired. The induc 
tance corresponds to the mass of air in an 
acoustic filter, while the capacity corresponds 
to the restoring pressure. mechanical 
analogue is a weight (inductance) on a vi 
brating spring (capacity), two or more of 
which may be grouped together to corre 
spond to the coupled circuit of the electric 
filter. By simple experiment with this 
mechanical analogue the principles under 
lying the present development may be clearly 
shown. 
In Figure 1 is shown a diagram of con 
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nections for an electric filter used in letting 
through the longer sound waves and re 
ducing or atenuating the shorter ones. This 
structure comprises the two lines 15 and 
16 of an electric circuit, the line 15 havin 
a plurality of inductance coils 17 arrange 
in series. Condensers 18 are provided in 
parallel connection between lines 15 and 16, 
the connections of same to the line 15 be 
ing intermediate the inductance coils, as 
clearly illustrated. With these connections 
the higher tones will be attenuated, the re 
sulting relationship between the intensity 
and frequency being graphically illustrated 
in Figure 2. The sharpness in change in at 
tenuation is controlled by the number of 
filter units and the conductivity of the os 
cillating circuit. By properly choosing the 
capacity and inductance and resistance the 
limiting point of attenuation may be varied 
to suitably correct individual defects of 
hearing of the patient. 
When it is desired to attenuate the lower 

notes or those of higher frequencies, the in 
ductances 17 and capacities 18 are inter 
changed from those previously given. This 
is clearly shown in Figure 3, and the result 
ant attenuation curve given in Figure 4. 
The circuits of Figure 1 and Figure 3 may 
be combined to attenuate sound vibrations 
on both ends of the scale of frequencies, the 
unattenuated portion being of any selected 
width at any point in the scale of frequen 
cies and any degree of sharpness. The re 
sult of this combination is shown in Fig 
ure 5. 
Another method of attenuation of both 

ends of the scale of vibrations is by the in 
troduction of two more or less closely cou 
pled circuits, as shown in Figure 6; where 
in 19 and 20 are the primary and secondary 
windings, respectively, of a transformer 21. 
As shown in Figure 7, this latter construc 
tion produces an attenuation curve which 
is more nearly parabolic and does not lead 
to the accentuation of one wide region at 
the expense of another. This may be sepa 
rated into a two peak curve for certain 
cases of deafness. 
The simple connections illustrated in Fig. 

ure 8 comprise a battery or other source of 
current 22, a variable resistance 23, said re 
sistance being connected by the conductor 
24 to a transmitter 25. The line 26 connects 
the transmitter 25 to the electric filter A, 
which in turn is connected, as illustrated, to 
the receiver 27 and the opposite side of the 
battery 22. In this diagram the filtering 
device A has been shown as that of Figure 
6, but it will be readily apparent that any 
of the other filters shown and described may 
be interchanged therewith, the type used 
being dependent upon the results desired. 

Figure 9 is a modification of Figure 8, 
wherein the source of current 22 is connected 
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by the wire 28 to the transmitter 25. After 
passing through the transmitter the current 
is conducted by line 15 through the filter 
A to the receiver 27, thence through the va 
riable resistance 23, and returned to the 
source of current 22. 

O 

In Figure 10 the current travels from a 
primary battery 22 through the variable re 
sistance 23, to the transmitter 25, and thence 
through the primary winding 29 of a trans 
former 30 back to the battery 22. The other 
side of the couple circuit includes the sec 
ondary winding 31 of the transformer 30 
connected by the conductor 32 to the grid 
33 of a vacuum tube B. The plate 34 of 
the vacuum tube is connected to the line 15 
of the filter, which in turn is connected in 
the usual way to the receiver 27, the current 
passing through the filter and receiver by line 16, through a secondary battery 35 to 
the filament 36 of the vacuum tube B, and 
from there to the other end of the second 
ary winding 31 of the transformer 30; here 
again has been shown a filter of the type 
illustrated in Figure 1, which type may be 
interchanged with that of Figure 3, or Fig 
ure 6, according to the results desired. 
In the arrangement of parts shown in 

Figure 11 the current travels from one side 
of the primary battery 22 through the varia 
ble resistance 23 to the transmitter 25, thence 
through the line 37, in which is placed a 
condenser 38 to the grid 33 of the vacuum 
tube B. Current also passes from the plate 
34 of the vacuum tube through the filter A 
to the receiver 27, through the secon 
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battery 35, through the filament 36 of the 
vacuum tube and back to the other side of . 
the filament battery by way of the conduc 
tor 39. An inductance 40 is shunted across 
the lines 37 and 39 on one side of the con 
denser 38, and a resistance 41 is shunted 
across the same lines on the opposite side of 
the condenser 38, in order to obtain efficient grid potentials. 
The modification illustrated in Figure 12 

includes the primary battery 22, from which 
current flows to the variable resistance 23 
through the transmitter 25, through the 
E; winding 29 of a transformer 30 and ack to the other side of the battery 22. 
This forms one side of the couple circuit, 
while the other side of the circuit includes 
the secondary winding 31 connected by the 
line 32 to the grid 33 of the vacuum tube 
B. The plate 34 is connected in the usual 
manner to the filler A through which cur 
rent passes to the receiver 27, thence through 
the secondary winding of an adjustable re 
generation transformer coupling 42 through 
the line 16 to the source of current 35, 
through the filament 36, through the pri 
mary winding of the adjustable transformer 
coupling 42 and back to the filament battery. 

It will be obvious from the foregoing 
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description that any sound entering the 
transmitter 25 will be conducted to the re 
ceiver 27, and during transmission it will 
be first amplified and then a portion there 
of will be attenuated by the filter. The de 
gree of amplification is variable by the re 
sistance 23, while the width of the band of 
attenuation may be varied by the proper 
selection of the inductance 17 and capacity 
18 placed in the filter. Thus it will be seen 
that I have produced a new and novel ear 
trumpet for the correction of defective hear 
ing, by the use of which a person will benefit 
from the corrections necessary to his own in 
dividual needs. w 

In the development of my invention 
changes may be resorted to in the arrange 
ment of the parts, and I reserve the right 
to make such changes falling within the 
scope of the claims without departing from 
the spirit of the invention. 
What I claim is: 
1. The method of making audible certain 

tones to a patient's ear in which said tones 
are not audible comprising determining by 
test the tones that are not audible to said 

ear, and the amount of change in said tones 
that is required to make them audible to the 
said ear, and inserting means in a telephone 
circuit that will alter the inaudible tones to 
a degree where they will become audible to 
the said ear. 

2. The method of making audible certain 
tones to a patient's ear in which said tones 
are not audible comprising determining by 
test the inaudible tones, and the amount of 
change required to make them audible, and 
inserting in a telephone circuit means for 
amplifying certain of the tones and of re 
ducing certain of the other tones to an 
amount necessary to make the tones audible 
to the said ear. 
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3. The method of making audible certain. 
tones to a patient's ear in which said tones 
are not audible comprising determining by 
test the inaudible tones and the amount of 
change required to make them audible to 
the said ear, and inserting means in a tele 
phone circuit to distort the said tones by the 
amounts found necessary by the test to make 
them audible to the said ear. 

EDGAR E). TILLYER. 
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