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[ 5 7] ABSTRACT 

The speci?cation discloses a hearing aid of the behind 
the ear type in which the speaker is mounted at or in 
the outer end of the ear canal with the connection 
from the speaker to the unit behind the ear leading 
through a perforation in the ear so that the entire 
hearing aid is substantially concealed. 

4 Claims, 16 Drawing Figures 
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METHOD OF INSTALLING A HEARING AID 

This is a continuation of application Ser. No. 93,024, 
?led Nov. 27, 1970 now abandoned. 
The present invention relates to hearing aids, particu 

larly to the type of hearing aid that mounts behind the 
ear, and more particularly still to a method of and de 
vices for operatively connecting the hearing aid to the 
ear canal in a substantially completely concealed man 
ner. 

Behind the ear aid hearing devices are well known 
and comprise a small unit adapted to ?t closely against 
the head behind the ear toward the top thereof and 
containing a sound pickup, an ampli?er, and a trans 
ducer. The battery for supplying power to the compo 
nents in the hearing aid is also mounted therein to 
gether with an on-off switch and a volume control. 
Leading from the transducer of the hearing aid is a hol 
low plastic tube on the order of about 3 millimeters in 
inside diameter and extending over the top of the ear 
and then down in front of the ear and into an ear plug, 
or ear mold, mounted in the outer end of the ear canal. 
The sound developed by the transducer is conveyed 
through the tube and then passes through the ear plug, 
or ear mold, into the ear canal. 
Hearing aids of the nature referred to above are rela 

tively ef?cient and are quite popular due to the small 
size thereof. However, the tube leading from the hear 
ing aid behind the ear into the ear canal and conveying 
the sound vibrations from the transducer to the ear 
plug mounted in the ear canal introduces de?nite limi 
tations with respect to the frequency range of the sound 
that can be transmitted and the uniformity of the sound 
over the transmitted frequency range. In particular, 
however, the plastic tube extending over the top of the 
ear and then down to the ear mold in the outer end of 
the ear canal is objectionable for cosmetic reasons and 
this causes a great many persons who require a hearing 
aid to dispense with the aid, at least on certain occa 
sions. 
With the foregoing in mind, a primary objective of 

the present invention is the production of an improved 
behind the ear hearing aid which will overcome the dis 
advantages of known hearing aids of this type that have 
been referred to above. 
A still further object of the present invention is the 

provision of a behind the ear hearing aid so constructed 
as to be highly ef?cient in respect of establishing sound 
vibrations within the ear canal. 

Still a further object of the present invention is the 
provision of a behind the ear hearing aid and a method 
of mounting the hearing aid such that the connection 
leading from the hearing aid to the ear canal is substan 
tially completely concealed. 
A particular object of the present invention is the 

provision of a hearing aid device in which the trans 
ducer is mounted directly in the ear canal and has a 
substantially completely concealed connection leading 
from the hearing aid device thereto. 

Still another object of the present invention is the 
provision of a connecting element for connecting a 
hearing aid with a component mounted in the ear canal 
of the ear and a method of installing the element so that 
it is substantially completely concealed under all nor 
mal conditions. 
The foregoing objects as well as still other objects 

and advantages of the present invention will become 
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2 
more apparent upon reference to the following detailed 
speci?cation taken in connection with the accompany 
ing drawings, in which: 
FIG. I is a schematic view showing a hearing aid 

mounted according to the present invention on the 
head of a wearer. 
FIG. 2 shows one manner of installing a portion of 

the hearing aid and is indicated by line II—II on FIG. 
3 

FIG. 3 is a view looking in from the left side of FIG. 
2. 

FIG. 4 is a view like FIG. 2, showing a modi?cation 
as indicated by line lV—IV on FIG. 5. 

FIG. 5 is a view looking in from the left side of FIG. 
4. 
FIG. 6 is a view like FIGS. 2 and 4, showing still an 

other modi?cation. 
FIG. 7 is a view looking in from the left side of FIG. 

6. 
FIG. 8 is a view showing an ear perforating mecha 

nism according to the present invention. 
FIG. 9 is a view looking in from the right side of FIG. 

8, but showing the ear in section. 
FIG. 10 is a view of an ear showing a perforating tube 

in place therein following a perforating operation. 
FIG. 11 is a view like FIG. 10, but shows the connec 

tor element being introduced through the perforator 
tube. 
FIG. 12 is a view like FIGS. 10 and 11 and shows the 

perforator tube being withdrawn after the connector 
element has been passed therethrough. 

FIG. 13 is a somewhat schematic perspective view 
showing a typical ear mold with an imbedded receiver 
according to the present invention. 

FIG. 14 shows a modi?cation in which the connector 
element is incorporated directly in the perforator tube. 

FIG. 15 is a vertical section through the FIG. 14 mod 
i?cation drawn at greatly enlarged scale and with the 
central portion broken out to show details of the con 
struction thereof. 

FIG. 16 schematically shows a behind the ear unit 
having hair, or simulated hair, thereon. 

BRIEF SUMMARY OF THE INVENTION 

In the present invention, a behind the ear hearing aid 
is connected to a component mounted in the outer end 
of the ear canal by a tubular element leading through 
a passage pierced in the shellof the ear. The tubular el 
ement is, in this manner, substantially completely con 
cealed from view under all normal circumstances and 
is, furthermore, substantially shorter than it would be 
if led over the top of the ear and then down across the 
front of the ear to the outer end of the ear canal. 
The present invention proposes, in particular, to 

mount the electrically powered transducer of the hear 
ing aid directly in the outer end of the ear canal en 
cased within a soft ear plug, or ear mold, formed to ?t 
the respective ear canal in a known manner. 
The advantages of the present invention can be real 

ized where the transducer is mounted in the hearing aid 
and the tube conveying the sound vibrations to an ear 
plug in the ear canal passes through holes pierced in the 
ear but it is preferred to mount the transducer directly 
in the ear canal because the tubular element leading 
from the ampli?er of the hearing aid to the transducer 
can be made much smaller and‘, at the same time, the 
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losses and inef?ciences that occur in respect of the 
conduction of the sound through a tube are eliminated. 

, DETAILED DESCRIPTION 

Referring to the drawings somewhat more in detail, 
FIG. 1 schematically illustrates a behind the ear hear 
ing aid, generally indicated at 10, mounted on the head 
12 in the region behind the car 14 and toward the top 
thereof. The hearing aid 10 according to the present 
invention is substantially conventional and is not de 
scribed in detail and will be understood to include a ‘mi 

I0 

crophonic pickup, an amplifying circuit powered by a ' 
battery, and a transducer or speaker, generally referred 
to in the trade as a receiver. Contained within the struc 
ture of the hearing aid is also an on-off switch and a vol 
ume control, often combined in a single unit. A hearing 
aid of the general type in which the present invention 
is concerned is illustrated in US. Pat. No. 3,045,073 to‘ 
Vickerson. , 

As will be seen in this patent, the conventional be‘ 
hind the ear hearing aid includes a tube leading from 
the transducer over the top of the ear and then across 
the front of the ear and to the outer end of the ear canal 
and is there connected to an ear plug, or ear mold, from 
which the sound is directed into the ear canal. 
According to the present invention, as is schemati 

cally shown in FIG. 1, the connecter element 18 lead 
ing from the hearing aid to the ear mold 16 mounted 
in the outer end of the ear canal, does not pass over the 
top of the ear and then across the front of the ear, but 
extends from the hearing aid 10 through a passage 
pierced directly in the ear. , 
The aforementioned passage may be brought through 

the ear in various manners while still meeting the crite 
rion of substantially complete concealment of the con 
necter element 18. For example, in FIGS. 2 and 3, the 
connecter element 18 leads through a hole pierced 
through the helix 20 and anti-helix 22 of the ear to the 
outer end of the ear canal 24. FIG. 2 shows the ear thus 
pierced in section and with the connecter element 18 
in place, and FIG. 3 shows the ear from the side and 
shows that the connecter element 18 is substantially 
completely concealed. 

In FIGS. 4 and 5, only the anti-helix 22 is pierced and 
the connecter element 18 leads therethrough and then 
over the outer side of helix 20 of the ear to a position 
adjacent the outer end of the ear canal 24. In this case, 
as will be seen in FIG. 5, the connecter element 18 is 
visible where it passes over the helix. In this case also, 
the ear mold would probably be disposed nearer the 
outer end of the ear canal than in the case of the FIGS. 
2 and 3 modification and would probably be more 
readily observable. The connecter element 18 and the 
ear mold would be ?esh tone in color and, thus, even 
when visible would be relatively inconspicuous. 

In FIGS. 6 and 7, the connecter element 18 is in 
serted through a passage pierced through the ear on the 
head side thereof so that neither the helix, nor the anti 
helix are pierced. The end of the connecting element 
18 at the ear canal is spaced inwardly from the outer 
end of the ear canal 24 and is thus disposed in a posi 
tion where it might be difficult to make the connection 
to the ear mold while the connecting element is, never 
theless. completely concealed from view from all an 
gles. 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
The piercing of the ear can be accomplished in a rela 

tively simple manner and by way of example, one such 
piercing, or perforating device is illustrated in FIGS. 8 
and 9. The device'comprises a tubular body part 30 
having a spring loaded plunger 32 therein adapted for 
being held in retracted position by a manually operable 
trigger 34. When trigger 34 is actuated, plunger 32 is 
driven in ear piercing direction with ample force to ac 
complish the piercing operation. , - 
Carried on one side of tubular body 30 at the ear end 

is a socket 36 for receiving a rod 38 adapted to extend 
across the ear on the outside and having adjustably 
mounted thereon, an anti~helix retractor. bushing 40, a 
helix retractor bushing 42 and a target'bushing 44. Th 
anti-helix and helix retractor bushingshaving offset tu 
bular ends 41 and 43, respectively,_which are aligned 
with each other and‘v which are, furthermore, aligned 
with the perforator tube 46 detachably mounted on 
plunger 32 of the perforating device. The perforating 
device has a guide member 48 dependent from the 
body 30, which is disposed on the opposite side of the 
pinna of the ear from rod 38 and which holds the pinna 
in retracted position and which also guides the perfora 
tor tube 46 when trigger 34 is actuated to release 
plunger 32. 
FIGS. 8 and 9 show the manner in which the perfo 

rating device is employed when both the anti-helix and 
helix are pierced for receiving the connecter element 
as shown in FIGS. 2 and 3. It will be understood that 
the same perforator device could be adjusted to carry 
out the piercing operations shown in FIGS. 4 and 5 and 
in FIGS. 6 and 7, respectively. 
The perforator tube 46 may be in the form of a sharp 

hollow element which remains in the pierced portion of 
the car after being driven in place by the perforating 
device. This is illustrated in FIG. 10 which shows the 
hollow perforator in the ear after the perforating device 
has been removed. . 

In one form of the present invention, the connecter 
element 18 is in the form of a conductor pair, and may 
be a coaxial conductor pair, if so desired. In either case, 
the connecter element is fed downwardly through per 
forator tube 46, as shown in FIG. 11, and thereafter the 
perforator tube is pulled downwardly out of the passage 
perforated in the ear, as shown in FIG. 12, leaving the 
connecter element 18 in place. 

It is also possible, within the purview of the present 
invention, to utilize the perforator tube itself as one of 
the conductors, in which case it can be left in place 
after piercing the ear. 
The connecter element put in place as shown in 

FIGS.‘ 10 to 12 is provided with connecting means at 
the‘ opposite ends for making plug-in connections, at 
the outer end to the behind the ear hearing device and, 
at the inner end to the receiver in the ear mold. 
The ear mold and receiver is in the form of a unit and 

is shown somewhat schematically in FIG. 13. In FIG. 
13, the receiver, speaker, or transducer, is identi?ed at 
50 and is imbeded in a soft plastic body 52 shaped to 
fit in the respective ear canal. The manner of making 
such ear molds is known and will not be described in 
detail herein. 
The receiver 50 in‘the ear mold communicates with 

the outlet passage 54 at the inner end of the ear mold, 
while adjacent the other end of the ear mold is an open 
ing 56 through which the inner end of connecter ele 
ment 18 can be introduced into the socket 58 of re 
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ceiver 50. The receiver, preferably, includes a small 
?ange 60 at the outer end by means of which the ear 
mold can be grasped, as by a tweezer or the like to be 
placed in the ear canal, or removed therefrom. Flange 
60 also aligns the ear mold with the inner end of con 
necter element 18. 
An advantageous manner of forming the connecter 

element 18 to facilitate insertion thereof into the ear is 
shown in FIGS. 14 and 15. 

In FIGS. 14 and 15, the connecter element 18 actu 
ally forms the body of the piercing, or perforating, ele 
ment that is driven through the ear during the perforat 
ing operation. 
As will be seen in FIG. 15, the connecter element 

comprises an outer part 70 having conductors 72 
therein, or the outer part 70 may be a conductor with 
a single conductor 72 therein. In either case, the outer 
part 70 is formed of a material that can safely be dis 
posed in the perforation of the ear. The lower end of 
the connecter element is made in the form of a jack 74 
of a substantially conventional type, except for size, 
having spaced conductive portions 76 engageable with 
correspondingly spaced conductive portions in a socket 
58 of the receiver 50 for making electrical connection 
with the receiver terminals. Mounted on the jack 74 
for the purpose of facilitating the piercing operation is 
a sharp perforating point 78, whichh is removed from 
the lower end of the connecting element after the per 
forating operation is completed to expose jack 74. 
At the upper end of the connecter, a similar jack 80 

is formed, also comprising spaced conductive portions 
82 for engagement with a suitable socket on the hear 
ing aid device having correspondingly spaced conduc 
tive portions connected to the output side of the hear 
ing aid ampli?er. Mounted on jack 80 at the upper end 
of the connecter element 18 is a removable member 
84, plastic for example, to enable the connecter ele 
ment to be mounted in the perforating device to be ac 
tuated thereby for a perforating operation. After the 
perforating operation is accomplished, member 84 is 
removed to expose jack 80. Preferably, an adapter 
member 86 is mounted on the outer end of connecter 
element 18 to enlarge the diameter thereof to accom 
modate the jack 80 for connection to the output socket 
of the hearing aid. 
The connecter element can be quite small, ranging 

from about 0.5 to 1.0 millimeters in diameter, whereby 
the forming of a perforation of suitable size in the ear 
to receive the connecter element presents no problem. 

The receiver 50 is also quite small, one known type 
measuring about 0.30 inches by 0.16 inches by 0.125 
inches. The size of the receiver is such that it can be en 
cased in a soft plastic ear mold and ?t in most ear ca 
nals. 

In most cases, the connecter element will remain in 
place in the perforated ear without dif?culty but, if de 
sired, a small grommet could be provided which is split 
and which could be mounted on the connecter element 
between the anti-helix and the helix and secured in 
place on the connecter element, as by a drop of adhe 
sive, thereby preventing the connecter element from 
becoming accidentally displaced. 

In most cases, the ear piercing operation could be 
carried out without the necessity of an anesthetic but, 
if desired, anesthesia could readily be accomplished by 
the use of spray novocain. 

20 
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It is contemplated that the invention could be prac 
ticed by providing a kit containing a caliper to measure 
ear thickness to determine tube length, a set of tubes 
of, say, three different lengths, an obturator for mea~ 
suring the capacity of the ear canal, a perforating de 
vice, a cartridge of novocain spray, shanks for l milli 
meter and 3 millimeter tubes, and tube adhesive. With 
such a kit, the ear perforating operation would be rela 
tively simple and could readily be accomplished by 
trained personnel. 
The hearing aid according to the present invention is 

substantially completely concealed when in place and 
the smaller size of the portion behind the ear contrib 
utes to the concealment. The behind the ear portion of 
the hearing aid could also, as seen in FIG. 16, be pro 
vided on the outer exposed surface area with a covering 
of hair, or simulated hair thereby further to enhance 
the concealment of the unit. In FIG. 16, the portion of 
the hearing aid behind the ear is designated 100 and the 
hair, or simulated hair, will be seen thereon. The case 
of the unit could be divided so an outer portion having 

7 hair of the proper color and texture could be supplied 
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therefor from a stack of outer portions. Conceivably, 
the hair could be applied as an adhesive strip mounted 
on the case of the unit. 
Modi?cations may be made within the scope of the 

appended claims. 
What is claimed is: 
l. The method of installing a hearing aid having a mi 

crophonic pickup and an ampli?er and a transducer 
with the microphonic pickup and ampli?er combined 
into a unit which comprises: mounting the unit behind 
the ear, supporting the transducer only directly in the 
outer end of the ear canal, electrically connecting the 
output side of the ampli?er to the input side of said 
transducer by a single tubular connector element which 
includes wires and adapted at the opposite ends for de 
tachable connection to said ampli?er and transducer 
respectively, piercing the outer ear from the outside 
thereof to the inside in a normally concealed location 
in a region of the outer ear near the juncture of the 
outer ear and the head and on the opposite side of the 
helix of the ear from the ear canal to form at least one 
hole through the outer ear, and passing said tubular 
connector element from the output side of said ampli 
?er through said hole to the input side of said trans 
ducer. 

2. The method according to claim 1 which includes 
the step of piercing the outer ear to form axially aligned 
holes in each of the antihelix and helix of the ear and 
with the axis of the hole intersecting the ear canal, and 
passing said connector element from said ampli?er 
through the portion of the hole in the antihelix from the 
back of the outer ear and then through the portion of 
the hole in the helix to said transducer. 

3. The method according to claim 1 which includes 
the step of piercing the outer ear to form a hole in the 
antihelix just rearwardly of the forward part of the anti 
helix and above the outer end of the ear canal, and 
passing said connector element from said ampli?er 
through said hole from the back of the outer ear and 
then over the helix of the ear to said transducer, 

4. The method according to claim 1 which includes 
covering the surface portion of said unit which is ex 
posed when the unit is in place behind the ear with hair 
like means matching the hair on the head of the individ 
ual wearing the aid. 

>|< * * * * 


