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ABSTRACT OF THE DISCLOSURE 
A modularized all in-the-ear hearing aid unit which 

includes an ear mold component which can be custom 
made to conform to the contours of an individual car, 
a preformed adapter plate mounted on the ear mold com 
ponent, and an electronic circuitry and control mecha 
nism carried by an end plate member which is secured 
to the adapter in a manner such that the circuitry and 
mechanism project at least partially into the cavity of the 
ear mold component. Due to the modularized construc 
tion of the hearing aid components, a custom-made hear 
ing aid can be produced for an individual at the place of 
purchase thereof. The preformed adapter plate of stand 
ard dimension can be trimmed to suit the contours of the 
ear mold component produced on the spot. 

This invention relates to new and improved hearing aids 
and is more particularly directed to new and improved 
all-in-the-ear hearing aid units including a custom ‘built 
ear mold. 
More speci?cally stated, the present invention is an 

all-in-the-ear hearing aid unit characterized as being a 
self-contained unit wherein the entire electronic circuit 
and mechanism including a power source are incorporated 
in an ear mold which is custom-sized to the ear of the 
wearer and wherein the unit requires no wires or other 
connections running from the ear mold to remote parts of 
the body of the user. 

Heretofore, di?iculty has been encountered in the as 
sembly and disassembly of such ear mold units, particu 
larly for repair and maintenance purposes. For example, 
the electronic circuitry and control mechanism therefor 
being housed and supported in the hollow ear mold body 
are closed by an end plate which is glued to the ear mold 
body. While the end plate of such prior art units are aper 
tured to permit access to the volume control and battery, 
access to other components of the electronic circuitry and 
control mechanism therefor required that the end plate be 
removed from the ear mold housing, presenting, by such 
removal, damage to the end plate, ear mold housing and 
electronic circuitry and mechanism. 

Because of such problems presented by prior art con 
struction, units to be repaired or serviced are returned 
to the manufacturer by the dealers causing thereby in 
convenience to the wearer who is, in practice, without 
the unit until return thereof from the manufacturer. 

Another problem presented by such prior art construc 
tion is that dealers cannot supply prospective customers 
with a custom ear mold unit in a short period of time. As 
racticed today, an impression of the relevant dimensions 

and con?guration of the ear of the wearer is made by the 
dealer, the impression is furnished to the manufacturer 
who then custom builds the ear mold housing, assembles 
the unit, and furnishes the assembled unit to the dealer. 
If all unit parts were available as inventory stock items to 
the dealer and assembly of the unit were simpli?ed, many 
dealer sales would not be lost, since the dealer, himself, 
could, under these circumstances make the custom built 
ear mold and assemble the unit in his own facilities with 
a shorter waiting period for the customer than the period 
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now required to have the manufacturer make the unit. 
Moreover, a dealer could, under such circumstances, pro 
vide his own repair and service facilities thereby reducing 
the time now required for repair and services by the 
manufacturer. 
With the present invention, these problems and di?'i 

culties, among others, of the prior art are substantially 
reduced by the provision of an all-in-the-ear hearing aid 
unit characterized by a custom built ear mold housing; 
another component including an electrical circuitry and 
control mechanism device and a modular end plate mem~ 
ber carrying the electronic circuitry and control mecha 
nism device, and an adapter plate component to which is 
mounted the end plate member carrying the electronic 
circuitry and mechanism device and which adapter plate 
component is mounted, in turn, to the ear mold com 
ponent. The end plate device, the adapter plate com 
ponent and the electronic circuitry and control mecha 
nism device, in accordance with the present invention, 
are capable of being mass produced, standardized and 
quality controlled. 

It is, therefore, an object of the present invention to 
provide new and improved all-in-the-ear hearing aid units 
of the ear mold type. 

It is another object of the present invention to provide 
such hearing aids consisting of three basic components, 
an ear mold housing component, another component in 
cluding a modular end plate member, and an electronic 
circuitry and device carried thereby, and an adapter plate 
component which mounts the end plate member carrying 
the electronic circuitry and control mechanism device and 
further which, in turn, is mounted to the ear mold com 
ponent. 

Still another object of the present invention is to pro 
vide such units which may be readily and simply dis 
assembled and re-assembled for repair and service pur 
poses. 
A further object of the present invention is to provide 

such units which may be readily and simply constructed 
in three components, i.e. a custom made ear mold hous 
ing component, another component including a modular 
end plate member carrying an electronic circuitry and 
control mechanism component, and an adapter plate 
component which is readily mountable to the ear mold 
component for carrying the modular end plate member, 
the end plate member, the adapter plate component, and 
the electronic circuitry and control mechanism device, 
each being a standard component which may be mass pro 
duced and which may be simply and easily assembled with 
any custom built ear mold housing component, whereby 
a hearing aid unit may be initially assembled and also re 
paired at the dealer level. 
A still further object of the present invention is to pro 

vide such units with an adapter plate component which is 
capable of being mass produced, which is easily assem 
bled to the ear mold component and which is capable of 
carrying a modular end plate member mounting an elec 
trical circuitry and control mechanism device. 
Another object of the present invention is to provide 

a pre-designed, mass produced, modular carrying end 
plate member for such units which mounts the entire elec 
tronic circuitry and control mechanism device, the latter 
device also being pre-designed and mas produced. 

Still another object of the present invention is to pro 
vide a modular end carrying plate member for such units 
which mount the entire electronic circuitry and control 
mechanism device, and an adapter plate component 
which is capable of carrying the modular end carrying 
plate member and which is easily assembled and disas 
sembled from an ear mold component. 
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A further object of the present invention is to provide 
such units which are low cost, simple in construction 
and efficient in operation. 
Yet another object of the present invention is to pro 

vide new and improved methods for manufacturing all 
in-the-ear hearing units. 
These and other objects, features and advantages of 

the present invention will become readily apparent from 
a careful consideration of the following detailed descrip 
tion, when considered in conjunction with the accompany 
ing drawings, illustrating a preferred embodiment of the 
present invention, wherein like reference numerals and 
characters refer to like and corresponding parts through 
out the several views, and wherein: 
FIGURE 1 is a front plan view of an ear mold compo 

nent useful in the practice of the present invention. 
FIGURE 2 is a front plan view similar to FIGURE 1, 

but showing the ear mold component of FIGURE 1 with 
an adapter plate component mounted thereto. 
FIGURE 3 is a front plan view similar to FIGURE 1, 

illustrating a complete all-in-the-ear hearing aid unit con 
structed in accordance with the present invention. ' 
FIGURE 4 is a view taken along line 4—4 of FIG 

URE 2; 
FIGURE 5 is a front plan view of a blank form from 

which the adapter plate component of the present inven 
tion is formed; 
FIGURE 6 is a front plan view of the adapter plate 

component of FIGURE 5; 
FIGURE 7 is a front plan view similar to FIGURE 6, 

illustrating the modular end plate member assembled to 
the adapter plate component; and 
FIGURE 8 is a side plan view taken along line 8-8 

of FIGURE 7. 
In the preferred embodiment of the present invention 

illustrated in the drawing, the all-in-the-ear hearing aid 
unit (FIGURE 3) comprises in general, three major com 
ponents; a custom built ear mold component 19 (FIG 
URE 1) including a preformed body 11 constructed of 
a suitable material and having a cavity or hollow interior 
12; an apertured adapter plate component 14; and a third 
component including a modular end plate component 16, 
which is shown removably secured to the adapter plate 
component 12, and an electronic circuitry and control 
mechanism device 18 carried by the end plate component 
16. 
The ear mold component 10 is custom built to ?t the 

ear of the wearer, and, because of recent technique devel 
opments in plastic molding in this ?eld, can readily be 
formed at the dealer level to accommodate the peculiari 
ties of the contours of the ear of the prospective wearer 
of the unit. The ear mold component 10 includes, in addi— 
tion to irregularly contoured body 11 and cavity 12, a 
pair of projections 20 and 22. The projection 20 is pro 
vided to ?t the concha of the ear and the projection 22 
is a hollow channel portion that extends into the ear canal 
of the wearer for receiving a part of the electronic cir 
cuitry and control mechanism device 18. 
The hollow cavity 12 of the ear mold 10 is provided 

with an opening for receiving the electronic circuitry and 
control mechanism device 18, and is de?ned by an in 
wardly directed edge 24 to which the adapter plate 14 is 
to be secured. It will be appreciated that the adapter plate 
can be otherwise secured to the ear mold. 

Referring to FIGURE 5, a circular blank 26 is shown 
from which the adapter plate 14 is to be formed. As 
shown in FIGURE 8 the blank 26 is a ?at plate of small 
thickness which may be formed in any conventional way, 
as ‘by molding. It will be appreciated that the blank 26 
may be of any desired shape or thickness and that a 
dealer could purchase such blanks either from a plastic 
plate supplier or from a manufacturer of all-in-the-ear 
hearing aids and stock the blanks in his inventory. 
The blank 26 of FIGURE 5 is provided with a central 

aperture 28 which is of pie-selected contour (FIGURE 
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6) and which is shaped to permit passage therethrough of 
the electronic circuitry and control mechanism device 18 
into the cavity 12. The blank 26 is also provided with 
spaced apertures or molded in place threaded insert slots 
for receiving means removably securing the end plate 16 
to the adapter plate 14, as hereinafter more fully de 
scribed. 
The apertures 28, 30 and 32 may be pre-formed or 

molded in the blank 26 at the plastic plate manufacturer 
level, and the dealer may, then, stock such pre-apertured 
blanks 26 in his inventory. Moreover, the manufacturer 
may produce the apertured blanks 26 on a mass produc 
tion basis. 
When a dealer desires to fabricate an all-in-the-ear 

hearing aid unit in accordance with the present invention, 
he himself makes the custom car mold, and secures t0 
the edge 24 thereof, the apertured blank 26 of FIGUE 6, 
as by gluing, screws, or the like. Next, the blank 26 now 
secured to the ear mold 10 is machine-trimmed to the 
contour of the edge 24 and is ?nished to form the adapter 
plate component 14 of FIGURES 2 and 4. It will be 
appreciated that the apertured blank 26 of FIGURE 6 
may be rough trimmed prior to securement thereof to 
the ear mold. 

In FIGURES 3, 7 and 8 is disclosed the modular end 
plate member 16. The plate 16 is constructed of plastic 
or other suitable material and is preferably of generally 
rectangular shape. The plate 16, shown in the drawing, 
is of thin cross section, of greater area dimension than 
the opening 28. of the adapter plate 14, and is provided 
with an outer depending ?ange 34 (FIGURE 9), which 
circumscribes the plate 16 and is provided to facilitate 
mounting of the electronic circuitry and control mecha 
nism device 18 thereto. The flange 24 is adapted to span 
the opening 28 and contact the adapter plate 14. 
The plate 16 is also provided with a plurality of aper 

tures. The apertures 36 and 38 are provided to receive 
screws for aligning and securing plate 16 to plate 14 and, 
therefore, are located for alignment with the apertures 
30 and 32 formed in the plate 14. Aperture 40 is provided 

- to permit access to and operation of a unit volume control 
wheel 42 of the electronic circuitry and control mecha 
nism component 18. An aperture 44 is provided to permit 
access to battery (not shown) of the component 18 and 
movement of a housing closure 46 carried by the plate 
16 for the battery of component 18. An aperture 48 (FIG 
URES 3 and 7) is provided as an opening for the micro 
phone (not shown) of the component 18. An aperture 
50 is shown as provided to receive a screw (not shown) 
to secure the plate 16 to the unitary electronic circuitry 
and control mechanism component 18. An aperture 52 
is provided to permit access to the shaft of a trimmer 
rheostat (not shown) of the electronic component and 
control mechanism device 18. 
A dealer could purchase such re-apertured end plates 

16 and stock them in his inventory. It will also be 
observed that the plate 16 may be pro-formed of standard 
dimensions and mass produced, and if desired may be 
made integral with the electronic circuitry and control 
mechanism device 18, or as shown in the drawing may 
be a separate member. 
The electronic circuitry and control mechanism com 

ponent 18 is of standard construction and includes a 
power source, a microphone (not shown), an ampli?er 
(not shown) and a receiver. The receiver is illustrated in 
FIGURE 8 and identi?ed by the numeral 56. The re 
ceiver 56 is designed for disposition in the stub 22 of the 
ear mold component 10 when the unit is assembled. 
The device 18 is capable of assembly by a manufac 

turer of such devices as a unitary component. In addition, 
component 18 is capable of being removably mounted, 
as by screws passing through the aperture 50, to the end 
plate member 16 at either the manufacturer or dealer 
levels. Moreover, the device 18 may be mass produced 
on a quality control standardization level. 
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Thus, a dealer may have in his inventory a supply of 

plates 14, 16 and device 18, each plate and device being 
pro-formed on a mass produced standard quality basis. 
To assembly a unit for a customer, the dealer may cus 
tom-make the ear mold component 10; secure the adapter 
plate component 14 to the ear mold component and trim 
and ?nish the adapter plate component; secure the elec— 
tronic circuitry and control mechanism device 18 to the 
end plate component 16 and then removably secure, as by 
screws passing through the apertures 36 and 38, the end 
plate member 16 carrying the device 18 to the adapter 
plate component 14. To repair or replace the electronic 
circuitry and control device 18 of the unit, the dealer 
need only remove the screws (not shown) from the aper 
tures 36 and 38 and remove the end plate 16 and device 
18 as a unit from the adapter plate 14. Similarly these 
member 16 and device 18 can be removed to replace or 
repair the ear mold component 10 or adapter plate 
component 14. 
Thus with the present invention, simple, effective and 

low cost means are provided for permitting assembly of a 
complete all in-the-ear hearing aid unit at the dealer level, 
and for permitting easy repair of such units. 
Although various minor modi?cations and alterations 

of the present invention will become readily apparent to 
those versed in the art, it should be understood that what 
is desired to be embodied within the scope of the patent 
warranted hereon are all such embodiments as reasonably 
and properly fall within the scope of the contribution 
of the art hereby made. 
What is claimed is: 
1. An all-in-the-ear hearing aid unit including an ear 

mold component provided with a cavity having an open 
end, an adapter plate component secured to said ear mold 
component and closing said cavity and the periphery of 
the adapter plate conforming to the periphery of the ear 
mold component, the adapter plate having an aperture 
formed therein providing communication with said cavity, 
and a third component including an end plate member 
carrying hearing aid electronic circuitry and control mech 
anism secured to said adapter plate component with at 
least a portion of said electronic circuitry and control 
mechanism carried by said end plate being inserted through 
said aperture in said adapter plate and into said ear 
mold component cavity. 

2. The method of fabricating a custom-built in-the-ear 
hearing aid comprising the steps of forming an ear mold 
component to the contours of an individual ear, providing 
a cavity in the ear mold component having an opening 
bordered by an edge, mounting a preformed and aper 
tured adapter plate over the opening of the cavity of the 
ear mold component to close the cavity, trimming the 
outer periphery of the adapter plate to shape it to con 
form to the outer peripheral contour of the edge of the 
ear mold component bordering the cavity, and mounting 
an electronic circuit and control mechanism carrying end 
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plate member to said adapter plate component with at 
least a portion of said circuitry and mechanism project 
ing through the preformed aperture of said adapter plate 
and into said cavity. 

3. The unit of claim 1 wherein said adapter plate com 
ponent is a preformed plate of initially greater dimension 
than the complementary mounting surface of the ear mold 
component and is trimmed to conform to the contours 
of said ear mold component as determined by an individ 
ual ear. 

4. The unit of claim 3, wherein said adapter plate com 
ponent is provided with at least one additional aperture 
for receiving removable means to mount said end plate 
member to said adapter plate component, and includ 
ing removable means disposed in said additional aperture 
for securing said end plate member to said adapter plate 
component. 

5. The unit of claim 1, wherein said electronic cir 
cuitry and control mechanism component is removably 
mounted to said end plate component. 

6. An all in-the-ear hearing aid unit comprising a 
custom-built ear mold having a cavity, a hollow extension 
and an edge circumscribing the cavity, said edge being 
of a thickness su?‘icient to permit mounting thereto of 
an adapter plate, a pre-formed adapter plate mounted to 
said edge of the ear mold and having an aperture therein 
opening into said cavity, said adapter plate being shaped 
to the outer peripheral contour of said edge, a unitary 
electronic circuitry and control mechanism disposed in 
said aperture and said cavity with a receiver in said hol 
low extension of said ear mold, an end plate having a 
body portion spanning said aperture, a peripheral ?ange 
on said end plate spacing said body portion from the 
adapter plate, means mounting the electronic circuitry and 
control mechanism component to said end plate, and 
means removably mounting the end plate to the adapter 
plate. 

7. The method of claim 2 including removably mount 
ing said electronic circuitry and control mechanism to 
said end plate member. 

8. The method of claim 2, including removably mount 
ing said end plate member to said adapter plate. 
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