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6 Claims 

ABSTRACT OF THE DISCLOSURE 
A hearing aid ear mold coupling having a relatively 

soft socket for removably receiving the end of a sound 
tube that is connected to a source of compressional wave 
energy. The remainder of the body of the ear mold is 
comprised of material exhibiting a relatively higher or 
lower durometer characteristic. The relatively soft and 
resilient socket connects ‘with a sound duct extending 
through the ear mold and is provided with an enlarged 
chamber intermediate its ends and the end of the sound 
tube that is removably insertable into the soft and re 
silient socket is of complementary shape with respect to 
the enlarged chamber and is comprised of material ex 
hibiting a relatively higher durometer characteristic with 

' respect to the relatively soft and resilient socket. 

W 

This invention relates generally to hearing aids and is 
more particularly directed to a device and apparatus for 
coupling compressional wave energy from an external ' 
source to an ear mold disposed in the ear of a user of 
hearing aid apparatus. 

In prior art apparatus of the type with which my in 
vention is concerned, a source of compressional wave 
energy, such as a microphone-ampli?er-receiver con 
tained in an eyeglass templar member, is and has been 
coupled to a device adapted to be inserted and retained in 
the ear canal of a user through a means for conveying 
compressional wave energy, for example, a sound tube 
comprised of ?exible plastic material. Under many normal 
conditions, experience has shown that the user of such 
apparatus will desire to remove the source of compres 
sional wave energy from his body but still retain the ear 
canal engaging device in his ear. One such experience 
might involve the removal of an eyeglass type of hearing 
aid for substituting an ampli?ed source of compressional 
wave energy, a telephone with suitable amplifying means 
or a listener’s headset which may provide compressional 
wave energy at a suf?cient volume, or power output, to 
enable the user to hear without the use of his hearing aid 
device. In the most commonly accepted and used device 
of this nature, the ear mold, or device inserted in the ear 
canal of a user, is customarily permanently attached to 
the hearing aid device through a sound tube and must, of 
necessity, be completely removed from the ear canal of 
a user before the hearing aid device may be removed 
from the body of a user. Under such normal conditions, 
it may easily be seen that removal of the eyeglasses for 
cleaning or replacement of a battery will require the re 
moval, also, of the ear mold, which, as will be set forth 
below, is undesirable and unnecessary when my invention 
is utilized. 

It may further be noted that the known prior art devices 
have incorporated a rigid connection between the ?exible 
sound tube and the ear mold and this has resulted in 
stresses and strains being applied to the sound tube itself 
whereby breakage which is considered to be premature 
has occurred. The premature breakage and inconvenience 
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to the user has resulted in the development of various 
cforms of coupling devices which are intended to be op 
erative to provide a situation wherein the ear canal en 
gaging device may be left in place and the hearing aid 
device removed from the body of the wearer. One known 
example of such apparatus is comprised of a ferromag 
netic annular insert provided around a sound canal in an 
ear mold and a registering cooperating magnetic device 
disposed around the sound outlet end of a sound tube. 
The magnetic coupling resulting from the force of attrac 
tion between the magnet and the ferromagnetic insert 
may, under suitable conditions, provide the desired degree 
of coupling between the sound tube and the ear mold 
while allowing successive and repetitive connections and 
disconnections. 

However, this type of connector does not appear to 
have solved the problem of premature breakage of the 
sound tube because it does not provide for a satisfactory 
freedom of motion of the separable connector under nor 
mal operating conditions. 

It is therefore an object of my invention to provide an 
improved connector for coupling a sound tube connected 
to a source of compressional wave energy to an ear mold 
device. 
A ‘further object of my invention is to provide an im 

proved ear mold device for use in combination with a 
separable sound tube connector. 
Another object of my invention is to provide an im 

proved separable coupling for a sound tube and an ear 
mold which comprises a ball member and a socket mem 
ber, one of which is comprised of material exhibiting a 
higher durometer scale characteristic than the other. 
A still further object of my invention is to provide an 

improved ball and socket separable coupling in which one 
of the members of the coupling is comprised of an insert 
to be disposed within an ear mold. 
A still further object of my invention is to provide an 

improved ear mold for use in combination with a ball 
type connector in which the ear mold is comprised of at 
least two volumes of material, one volume having a 
durometer scale characteristic which is higher than that 
of the other volume. 
Another object of my invention is to provide an im 

proved connector for connecting a sound tube to an ear 
mold which provides a three degree freedom of motion 
to eliminate undue stresses and strains on the sound tube 
under normal conditions of operation. 

With these and other objects of my invention in mind, 
it may be seen that my invention is comprised of a sepa 
rable coupling having two sections, one of which is at~ 
tached to a sound tube and the other attached to an ear 
mold. One of the sections is comprised of a resilient socket 
that is adapted to receive the other section which is com 
plementary shaped and of a rigid nature. The shape of the 
sections is such as to provide ‘an effective seal for the 
compressional wave energy and to allow a su?icient three 
degree freedom of motion while maintaining a readily 
separable connection and effective seal to prevent loss 
or leakage of compressional wave energy that is being con 
veyed from the sound tube to the interior of the ear canal 
of a user through the ear mold. 

Other objects and advantages of my invention may be 
come apparent from a consideration of the appended spec 
i?cation, claims and drawings, in which— 

FIG. 1 is a side elevation view of an eyeglass type of 
hearing aid apparatus disposed in operatvie relationship 
with respect to the ear of a user and embodying the prin 
ciples of my invention; 
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FIG. 2 is a partial, enlarged, sectional view of a portion 
of the apparatus shown in FIG. 1 taken along section 
lines 2—2; 

FIG. 3 is an enlarged partial sectional view of a com 
mon prior art apparatus; and 

FIG. 4 is an enlarged fragmentary sectional view of a 
further embodiment of my invention. 

Referring now to the drawings in which like elements 
have been identi?ed by like reference characters, there is 
shown in FIG. 1 a representation of the well known eye 
glass type of hearing aid, indicated by reference 19, which 
includes at least one templar member 11 containing suit 
able hearing aid apparatus that is adapted to provide an 
output of compressional wave energy to a suitable ?exible 
sound tube, 12, that is in turn connected to an ear mold 13 
con?gured and adapted to be inserted into the ear canal 
of a user and which includes a sound canal disposed inter 
mediate its inner end and its outer surface. 

In FIGS. 1, 2 and 4 an ear mold 13 is shown having a 
sound canal 24 extending therethrough from the portion 
of the ear mold that is normally disposed in the external 
portion of the ear through the end of the ear mold that is 
disposed in the ear canal of a user. Ear mold 13 may be 
of the 'well known custom molded devices that are con 
structed of hard or soft plastic material from impressions 
taken, by suitable means, of the individual ears of a user. 
It may also be noted on FIGS. 1, 2 and 4 that the end of 
sound tube 12 is provided with a ball coupling 15 which, 
in the embodiments shown, includes a hollow right angled 
tube that is adapted to be connected at one end to the 
end of sound tube 12 and is provided with a spherical ball 
portion at its end extremities which includes a ?ared aper 
ture in ?uid communication with right angled tube 19. In 
one operative embodiment of my invention, ball coupling 
15 was comprised of plastic material having substantial 
rigidity. 

In the embodiment of FIG. 2, a socket insert member 
14 is shown disposed in a suitable recess formed in ear 
mold 13 at the outer end of ear canal 1'2. Socket member 
14 includes a lower end 21 adapted to be suitably con 
nected and held within the recess in ear mold 13, a cen 
trally disposed aperture 25 that extends upwardly from 
the bottom to an enlarged spherical chamber 23 and to 
a conically shaped upper end 22. Socket 14 is shown di 
mensioned, with respect to the recess in ear mold 13, so 
as to provide an annular relief 20, intermediate its outer 
periphery and the recess in ear mold 13 so as to allow 
for outward expansion upon insertion and removal of a 
ball connector. Enlarged chamber 23 is shown having a 
shape that is complementary to the end of ball coupling - 
15 and is con?gured to provide a three degree freedom 
of motion while maintaining an effective seal ‘with respect 
to the sound energy to be transmitted therethrough. 

In the embodiment of FIG. 4, an ear mold 16 is shown 
comprised of substantially two volumes of material, 17 ' 
and 18. The volume surrounding the outer end of sound 
canal 24 extending through ear mold 16, is comprised of 
material having a suitable durometer scale characteristic 
to allow for insertion and removal of ball coupling 15. 
In a sense, the column indicated by reference character 
17 may be considered to be the same as or similar to a 
socket 14 and for this reason, the same reference has been 
applied thereto. An enlarged chamber of complementary 
con?guration with respect to ball coupling 15 and an out 
wardly ?aring conical portion is provided in a manner 
similar ‘to that described above in connection with FIG. 2. 
The prior art apparatus shown in FIG. 3 is ‘comprised 

of a right angle, preferably rigid, plastic tubing member 
19 that is screw threaded at its lower end to be thread 
ably inserted into the outer end of a sound canal 24 in an 
ear mold 23. Sound tube 12 is shown disposed over the 
outer end of angle tube 19‘ to provide the necessary cou 
pling to the source of compressional wave energy con 
tained in suitable remotely disposed hearing aid apparatus. 
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4 
Operation 

Referring to FIG. 3, it should be apparent to those 
familiar with the art with which my invention is concerned 
that the ear mold 13 which is threadably attached to the 
end of angle tube 19, must be completely removed from 
the ear canal of a user when the hearing aid apparatus 
is removed from the body of a user Ibecause it is physically 
attached thereto. 

In the present invention, the separable connector com 
prised of ball coupling 15 and, in FIG. 2, socket mem 
ber 14, is merely pulled apart and under slight outward 
pressure, the coupling will separate and the sound tube, 
including ball coupling 15, may be disposed in the posi 
tion indicated in dotted outline on FIG. 1 of the drawings 
by reference character 12A. Following the separation of 
the connector, the eyeglass hearing aid may easily be re 
moved from the head of the wearer and the ear mold 
13 remains in place. 

It should likewise follow that the‘ same operation ob 
tains in connection with the second embodiment of my 
invention shown in FIG. 4 of the drawing. 
Among the salient features of my invention are the 

provision of the annular relief 20 in FIG. 2 which allows 
for ease of operation in the separation and connection 
of my device and the improvement in the ear mold shown 
in FIG. 4 in which the material of which the ear mold 
is comprised includes at least two volumes of material 
having different durometer scale characteristics. 

In connection with the construction of the embodiment 
of FIG. 2, socket 14 may preferably be comprised of mate 
rial having a low durometer scale rating so that it is resil 
ient. A suitable material for the socket 14 is the commer 
cially available plastic material known as Geon. In the 
embodiment of FIG. 2, the ear mold is customarily com 
prised of a plastic material having a relatively high du 
rometer scale rating. 

In the embodiment of FIG. 4, one operative device was 
constructed in which the ear mold was comprised of soft 
silicone surgical rubber which, it was discovered, is par 
ticularly useful in overcoming problems arising from al 
lergies and the like. The volume indicated by reference 
character 17 was comprised of a material having a higher 
durometer rating but in the range providing su?‘icient re 
siliency characteristics to allow for easy insertion and 
removal of ball coupling 15. 

It may be noted that the spherical con?guration of 
chamber 23 in socket 14 and ball coupling 15 provides for 
a substantial and sufficient amount of freedom of motion 
about the three axes so as to eliminate stresses and strains 
applied to the end of sound tube 12 in, for example, the 
illustrated prior art apparatus. 

It is understood that suitable modi?cations may be 
made in the structure as disclosed, provided such modi?ca 
tions come within the spirit and scope of the appended 
claims. Having now therefore fully illustrated and de~ 
scribed my invention, what I claim to be new and desire 
to protect by Letters Patent is: 

1. ‘Sound tube coupling apparatus comprising in com 
bination; 

(a) an ear mold adapted to be disposed in the ear canal 
of a user, said ear mold including a sound canal for 
conveying sound energy therethrough and a relative 
ly soft, resilient insert having a longitudinal aperture 
disposed in registration with the sound canal and an 
enlarged spherical chamber intermediate its ends, said 
insert being disposed on the outer end of the ear 
canal; and 

(b) a ?exible sound tube adapted to be connected at 
one end to a source of compressional wave energy 
and including a connecting means at the other end, 
said connecting ‘means including a enlarged spherical 
portion of complementary dimension with respect to 
the spherical chamber in said resilient insert and of 
relatively hard rigid material, said enlarged spherical 



3,431,370 
5 

portion being operative to rotatably, removably en 
gage the insert in the outer end of the ear canal in 
said ear mold. ' 

2. The apparatus of claim 1 in which an annular relief 
is provided around the outer periphery of the insert over 
the portion of the insert surrounding the spherical cham 
her. 

3. The apparatus of claim 1 in which the outer end of 
the insert is ?ared radially outwardly. 

4. The apparatus of claim 2 in which the outer end of 
the insert is ?ared radially outwardly. 

5. The apparatus of claim 1 in which the insert is com 
prised of material having a lower durometer character 
istic than the remainder of the ear mold. 

6. The apparatus of claim 1 in which the insert is com 
prised of material having a higher durometer character 
istic than the remainder of the ear mold. 
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