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UNITED STATES PATENT OFFICE. 
REESE IIUTCHISON, OF MOBILE, ALABAMA, ASSIGNOR, BY MESNE ASSIGN. 

MENTS, OF ONE-HALF TO JAMES HOWARD WILSON, OF SAME PLACE. 

ELECTRICAL AUDIPHONE. 

SPECIFICATION forming part of Letters Patent No. 622,868, dated April 4, 1899. 
Application filed February 3, 1898, Serial No, 669,011. (No model.) 

To all, whon, it inctly conce.77: 
Be it known that I, REESE HUTCHISON, a 

citizen of the United States, residing at Mo 
bile, in the county of Mobile and State of Ala 
bama, have invented new and useful Improve 
ments in Electrical Audiphones, of which the 
following is a specification. 
This invention relates to audiphones, and 

has for its object to provide an efficient in 
strument to enable deaf people to hear sounds 
as they are heard by people with normal ears 
and to train the ears of deaf persons to hea 
even without the instrument. 
In the accompanying drawings, Figure 1. 

represents the instrument in one form. Fig. 
2 is a sectional elevation thereof. Fig. 3 is a 
plan view, partly in Section. Fig. 4 is a cross 
section of the earpiece; and Fig. 5 is a plan 
of the bobbins of the earpiece, the coil being 
in section. Figs. 6 to 11 are detail views here 
inafter referred to. Figs. 12 to 15 are dia 
grams of circuits. 
sectional views of a modification in which the 
receiver and earpiece are on separate han 
dles. Figs. 18 and 19 represent another form 
of the apparatus, drawn to a smaller scale, 
Fig. 18 being a side view, partly in section, 
and Fig. 19 a plan of Fig. 18. 

Referring to Figs. 1 and 2, one form of the 
apparatus adapted to be carried about by the 
deaf person comprises a handle 1, the ear 
piece 2, a receiving instrument 3, two fun 
nels 4 4, converging toward the diaphragms 
of the receiving instrument 3, and a regula 
tor 5. A battery 6 is carried in any conven 
ient place-as, for instance, in a belt adapted 
for the purpose or in a hand-satchelor pocket. 
The connecting-wires from the battery may 
pass through the coat or waist sleeve and be 
secured inside of the sleeve at the Wrist, so 
that when the instrument is not in use it can 
be readily disconnected. This form is a dou 
ble receiving instrument so arranged as to en 
able Sounds to rear as well as in front of the 
person intelligible to him. Moreover, thein 
strument may be applied to either ear with 
impunity and there will always be a receiv 
ing-funnel opening toward the front without . 
the inconvenience of shifting any part of the 

so instrument to accomplish this effect. 

Figs. 16 and 17 represent 

The principle upon which this instrument 
operates is as follows: Sound-waves upon 
striking upon the diaphragm of the receiv 
ing instrument produce variations in the cur 
rent strength of the circuit, thereby produc 
ing a corresponding vibration of the earpiece 
diaphragm. This action is a microphonic one; 
but the construction of the special parts ren 
ders this instrument not only very sensitive 
but especially adapted to the particular use 
to which it is to be put. 
The drum and general auditory apparatus of 

deaf persons are very sensitive to loud sounds 
through the instrumenthereinafter described, 
and in order to obviate any inconvenience or 
pain from this effect the regulator 5 is insert 
ed, whereby the sensibility of the instrument 
may be varied to suit different sound inten 
sities. This regulator may be placed on the 
top of the handle, as shown in Figs. 1 and 2, 
and its action may be on either or both of the 
following principles: - - - - 

Referring to Diagram Fig. 13, suppose the 
circuit to include the earpiece 2, receiving 
instrument 3, battery 6, and a resistance 7. 
If with given battery strength handle 5 is 
placed on a contact-point 17 of resistance 7, 
the sensibility of the instrument 2 is at its 
maximum. If handle 5* is placed on con 
tact-point 17, then one coil of resistance 7 is 
cut into the circuit, thereby lessening the 
strength of the current and reducing the ef 
ficiency of the instrument. If more resist 
ance-coils are cut in by handle 5, the sensi 
bility is decreased proportionately. 
The other principle above mentioned is rep 

resented by Diagram Fig. 14. A piece of soft 
iron 8 has wound thereon many turns of a cer 
tain size insulating copper wire 9, and by plac 
ing the handle 5y of the switch upon the con 
tact-point a the current from the battery 6 in 
passing through the coil 9 will produce a cer 
tain magnetic strength upon the core 8*. If a 
coil 8y of similar wire is then woundon, but in 
a reverse direction from that of coil 9, when 
the handle is placed upon button if the cur 
rent is sent through both coils 9 and 8, they 
being connected in series. The magnetic in 
fluence of coil Sybeing reverse to that of coil 
9, the magnetic strength of core 8 is thereby 
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lessened. If more coils are similarly wound 
on and cut in in opposition to coil 9, the 
strength of core S is inversely decreased in 
proportion to the number of coils added, not 
only due to the converse magnetic effect, but 
also to the decrease of current due to the re 
sistance of these extra coils. The varying of 
the sensibility of the instruments may be 
made in Various other ways, but the arrange 
ments specified lighten the load on the bat 
teries as the sensibility is decreased, thereby 
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lengthening the life of the batteries. 
Any suitable form of receiving instrument 

3 may be used; but, as shown in Figs. 2 and 
3, I provide two diaphragms 10 11 of proper 
material to respond to sound-waves projected 
thereon through the funnels 44. These dia 
phragms are secured in a frame formed of 
two circular Stampings of convenient shape, 
such as shown in the drawings, the two parts 
1213 of the frame being electrically insulated 
from each other by the insulating-ring 14. 
Washers (32 retain the diaphragms at their 
peripheries. Secured to the inner side of 
each diaphragm 10 11 are electrodes 1516, 
preferably of compressed carbon. A stan 
chion 17 is screwed into the insulating-ring 
14, as shown in Fig. 2, and held in place by 
the collar 18 and nut 19. An insulating 
Washer 20 insulates the stanchion 17 from the 
frame 1213. The stanchion 17 passes through 
the center of an electrode 21, which is rigidly 
held in place, as shown in Fig. 2, by nut 22, 
screwed on the lower end of the stanchion. 
The opposing circumferential edges of the 
electrodes 15 and 21 and of the electrodes 21 
and 16 are grooved, as shown, for the pur 
pose of retaining rings 23, of flimsy woolen 
or other suitable fabric, to hold granulated 
carbon in the spaces between the electrodes 
1521 and 21 16. These rings 23 do not per 
ceptibly affect the sensibility of the instru 
ment to respond to sound-waves. 
Any suitable earpiece may be used; but I 

prefer the form shown in Figs. 4 and 5, which 
constitutes a very powerful and efficient in 
strument. To the shell 24, of vulcanite or 
other non-conducting material, is secured the 
core S, formed in the shape shown in one 
piece of finely-annealed soft iron. A tube 25, 
secured to the shell 24 by the flange 20, is 
screwed into the insulating-ring 14 of the 
frame 12 13, and a nut 27, Fig. 3, holds the 
earpiece in place. An insulating-bushing 28 
may be introduced into the tube 25 for insu 
lating the necessary conducting-wires. 
The wire on bobbins 9 of core 8 forms part 

of the main circuit. Outside of these bob 
bins coils S S S 88° S are wound in a re 
verse direction to that of the coils of the 
bobbins 9. A thin iron diaphragm 29 is held 
in place by the insulating - cover 30. This 
cover or front piece is turned to form a small 
hollow cone-frustum 31 at the center, adapted 
to enter the opening or concha of the ear and 
focus the sound-waves made by the dial 
phragm 29 onto the drum of the ear. A small 

woolen cushion 32 may be fastened to the front 
or cover 30 for comfort and may be readily 
renewed when soiled, but is preferably omit 
ted when used by persons totally deaf. 
The frame 12 13, carrying the earpiece 2 

and the receiving instrument 3, is Secured to 
the handle 1 in any convenient manner. As 
shown in Fig. 2, the plug 50 is screwed into 
the upper end of the handle, and a tube 57, 
fitted in the said plug or forming part thereof, 
extends upward and is screwed into the insul 
lating-ring 14 and secured by nut 58. 
The handle 1 is of insulating material and 

is made hollow to permit the insertion of a 
bobbin on which are wound the coils of re 
sistance 7,although these resistance-coils may 
be anywhere in the circuit. 
The lower part of the handle is provided 

with two metal sockets 33 34, Figs. 2 and 6, 
adapted to receive the plugs 35 36 at the end 
of the wires connected with the battery. When 
the plugs are inserted in the sockets, they are 
given a half-turn to bring the semicircular 
flanges 37 3S into the semicircular recesses 39 
40 of the handle to securely retain the plugs. 

Insulated conducting-wires 41 42 lead from 
the sockets 33 34 to the instruments 2 and 3 
and may pass through a hole in the center of 
the resistance-bobbin. As it is not necessary 
that the batteries should always be in closed 
circuit, a construction is used whereby the 
circuit is closed only when the handle 1 is held 
vertically or in the most natural position 
when the instrument is in use. An opening 
43 in the handle is formed approximately con 
ical, and near the lower reduced end thereof 
are two points, preferably of platinum, 4445. 
Instead of directly connecting wire 42 to 
socket 34 it is connected to one point, 44. A 
globule of mercury 46, Figs. 7 and S, is re 
tained in the conical opening 43, which when 
the handle is in a vertical or approximately 
vertical position, Fig. 7, connects the plati 
num points 44 and 45, but when the handle is . 
turned downward, Fig. 8, falls away from the 
platinum points, and thus opens the circuit. 
The sockets 33 34 and recess 43 may be 

formed in a plug 63, to be inserted in the end 
of the handle 75, as represented in the form 
shown in Fig. 18, which form is hereinafter 
described. 
The regulator 5, Figs. 9 and 10, comprises 

a series of contact-points 5° 5' 5° 5' 5° 5' 5, 
the main line being connected to point 5", and 
a regulator-disk 5, carrying a contact-piece 
47. Although this regulator is shown on the 
handle in some of the figures mounted upon 
and adapted to rotate about tube 57, the regu 
lator may be placed in any other convenient 
position. It may be, for instance, separated 
from the instruments and placed in a conven 
ient position to be operated by the free hand. 
The connections cannot be well shown in the 
main figures of the drawings, but are dial 
grammatically shown in Fig. 12, hereinafter 
eXplained. 
The belt 4S, Fig.11, is well adapted to carry 
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the battery 6 and is provided with binding 
posts 4949 and may be provided with button 
holes 50 or straps or the like to secure the 
belt to the person using the instrument. 
Referring now to Fig. 12, the connections 

are as follows: Wire 41 from battery 6 con 
nects with One of the diaphragms-say 10 
of receiver 3. The other diaphragm 11 is con 
nected to the regulator disk or lever 5. But 
tOn 5* is connected to the main wire leading 
to coils 99 of earpiece 2 and thence to the 
battery 6. If the reverse coils 88, &c., are 
not to be used, the resistances 7 7, &c., only 
are connected to the points 5° 5' 5", &c., or if 
the resistances are not used the coils 8 88°, 
&c., are connected instead of coils 7 7, &c. 
IIowever, as shown in Fig. 12, both coils 889, 
&c., and coils 77, &c., are used, one coil 8 
and one coil 7 being connected in series and 
to two contact-points 5° 5', as shown. Coils 
8 and 7 are connected in series to contact 
points 5' and 5°, and so on. 

It will be evident that if regulator-disk 5 is 
turned so that its contact 47 contacts with 
point 5" all the reverse coils 8 8, &c., and 
all the resistance-coils 77, &c., will be cut 
out of the circuit and the instrument is at its 
maximum power, and that as the regulator 
is turned to cut in more reverse coils and 
resistance-coils the power decreases, as ex 
plained. 
The regulator - contact 47 is sufficiently 

large and the contact-points 5° 5, &c., suffi 
ciently near together to make it impossible 
for contact 47 to pass from one contact-point 
5, &c., without first touching the next con 
tact-point. Without this precaution the cir 
cuit would be broken in passing from one but 
ton to the next, thus producing a very disa 
greeable and injurious effect upon the ear. 
To prevent the regulator from being care 

lessly left at the greatest sensibility, whereby 
any extra loud noise taking place when the in 
strument is first applied might hurt the ear, 
the regulator-button 5 is provided with a suit 
able spring 52, tending to return and hold the 
regulator at the point of least sensibility, leav 
ing the user to gradually rotate the regulator 
button to adjust the regulator to the proper 
degree of sensibility. This regulator to vary 
at will the sensibility of the audiphone is of 
the utmost importance, as without it the in 
strument could not be used by certain people, 
due to the severe pain caused by the too-sen 
sitive action thereof upon the unused ear. 
With the regulator it is possible to gradually 
accustom a deaf person to become used to 
Sounds without causing any inconvenience to 
him, and in many instances persons born deaf 
and dumb have been so trained with this in 
Strument that such persons can now hear 
without the instrument. 
With the instrument as described a cut-out 

Switch may be applied to shunt the current 
past one of the electrodes 15 or 16 for extreme 
delicacy. Fig. 15 represents a diagram in 

which shunt-wires 53.54 may be connected at 
switch 55, whereby the current may be passed 
from wire 41 through electrodes 15 and 21 
and inclosed granulated carbon directly to 
Wire 42. -- 

Figs. 16 and 17 represent another form of 
apparatus adapted to be used as an instruc 
tion outfit. The earpiece 2 is secured in any 
convenient way to a handle 1 similar to the 
handle of the portable instrument. As shown 
in Fig. 17, an elbow 59 receives the tube 25 
of the earpiece at one end and at the other 
end the upper end of the plug 56. The re 
ceiving instrument 3, Fig. 6, has but one fun 
nel 4 and but one diaphragm 10. One of the 
electrodes is also dispensed with. The frame 
of the receiver is secured to a plain handle 60 
by plug 61 screwing into insulating-ring 14. 
Another form of portable instrument is 

shown in Figs. 18 and 19. The receiving in 
strument is single in this case, and the mount 
ing of the earpiece and receiving instrument 
on the handle is such that their relative po 
sitions may be readily changed to suit the 
instrument for either ear for sounds from the 
front or any other direction toward the user. 
In the construction shown the earpiece 2 

has been mounted to be turned from the po 
sition shown in full lines to that shown in 
dotted lines in Figs. 18 and 19, although it is 
evident that the receiving instrument may 
be so mounted instead. The receiving in 
strument 3 is mounted on an L-piece 64, Se 
cured to the handle 75 by screw-plug 65 and 
nut 66, 67 being a washer. A bent arm 68 
has the earpiece 2rigidly secured thereto and 
is pivoted at the back of the receiving in 
strument by being mounted to turn on the 
plug 65. This arm 68 is held by the washer 
69 and nut 70 in such a manner that in what 
ever position it is placed it is maintained 
there by friction. 
The various forms described may be varied 

without departing from my invention. 
I claim as my invention 
1. The combination of an audiphone for the 

use of deaf persons, with means for varying 
at will the intensity of sounds reproduced in 
the audiphone, to suit the sensitiveness of the 
ear of the person. 

2. The combination of an audiphone having 
a microphonic action, for the use of deaf per 
sons, with a regulator to control the intensity 
of sounds in the instrument. 

3. In an audiphone, an electrical earpiece 
provided with a diaphragm and electrical 
means for operating the diaphragm, in com 
bination with a handle supporting the ear 
piece, and a device on said handle to regulate 
at will the intensity and effect of the electric 
Current. 

4. In an audiphone for the use of deaf per 
sons, an electrical earpiece, a receiving in 
strument, and an electric circuit including 
the earpiece and the receiving instrument, in 
combination with a handle supporting the ear 
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piece and the receiving instrument, and a de 
vice on said handle to regulate the intensity 
and effect of the electric current. 

5. An earpiece, a handle supporting the 
same, and an electric circuit, the said ear 
piece being provided with a diaphragm and 
a core to act thereon, coils in said electric cir 
cuit wound on said core, reverse coils in the 
same circuit also wound on the same core, in 
combination with a movable device on said 
handle to cut in or out of the circuit the said 
reverse coils, substantially as described. 

6. The combination of a receiving instru 
ment, and an electric circuit including the 
receiving instrument, with a core, coils in the 
said electric circuit wound on said core, and 
leverse coils in the same circuit also wound 
on said core, a diaphragm acted upon by said 
core, and means for cutting in and out of the 
circuit the said reverse coils, substantially as 
described. 

7. An electric circuit, an electromagnet com 
prising a soft-iron core, coils wound on said 
core in one direction and reverse coils wound 
Outside the first said coils on the same core 
in the opposite direction, the said coils being 
in Series in the said electric circuit, and means 
for cutting in and out of the circuit any of 
said coils. 

S. An electric circuit, an electromagnet colm 
prising a soft-iron core, coils wound on said 
core ill one direction and reverse coils Wound 
on the same core in the opposite direction, the 

said coils being in series in the said electric 
circuit, and means for cutting in and out of 
the circuit the said reverse coils. 

9. An electric circuit, an earpiece compris 
ing a casing, a diaphragm, and a core to act 
on the diaphragm, coils in the said electric 
circuit wound on the said core, reverse coils 
in the same circuit also wound on the said 
core, and means for cutting in and out the 
said reverse coils, substantially as set forth. 

10. In an audiphone, an electrical earpiece 
provided with a diaphragm and electrical 
means for operating the same, a device for 
regulating at will the intensity and effect of 
the electric current, and thereby the sensi 
bility of the earpiece, and means for normally 
holding the regulator at the point of least sen 
sibility. 

11. An audiphone comprising an earpiece 
instrument and a receiving instrument, in 
combination with a bent arm to which one of 
the said instruments is rigidly secured, and 
which is pivoted at the back of the other of 
said instruments, substantially as and for the 
purpose set forth. 

It testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

REESE IIUTCIIISON. 
Witnesses: 

MAUD F. KELSEY, 
CHAS. A. PEARD. 
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