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This invention relates to ear pieces for audi 
phone receivers and more particularly to the 
ear tip or portion of the ear piece adapted to 
enter the auditory canal of the ear. 

In modern audiphone practice an amplifier 
of either the microphone or vacuum tube type 
is ordinarily used between the transmitter and 
receiver and since the gain used at times may 
be as much as 50 decibels or more, Special pre 
cautions must be taken to avoid singing due to 
acoustic or other coupling between the output 
and input circuits. This is true even though 
the pickup transmitter is mounted on some part 
of the body relatively remote from the receiver. 
The problem of singing becomes even more acute 
when an attempt is made to mount the pickup 
transmitter and the receiver in a single casing 
as where the transmitter and receiver are inte 
grated into a single unit to be carried at the 
ear of the user. Even though an integrated 
transmitter and receiver combination was Sug 
gested as far back as 1912 as shown in the patent 
to Soret No. 1,154,069 and though many advan 
tages result from having the pickup transmitter 
and receiver mounted in a single casing near 
the ear of the user, the use of such integrated 
transmitter, receiver audiphone units, particu 
larly where the acoustic gain desired is high, 
has been largely prevented due to this acoustic 
coupling between the pickup transmitter and 
the receiver commonly referred to as feedback. 

Acoustic feedback, which is characterized by 
the presence of a continuous whistling Sound 
of more or less fixed pitch, results as a conse 
quence of the introduction of exciting forces on 
the diaphragm or pressure Sensitive element of 
the transmitter which are translated into fluc 
tuating electric currents, amplified, caused to 
vibrate the diaphragm of the receiver, and are 
thereby converted back, in whole or in part, 
into exciting forces on the transmitter dia 
phragm. An unstable Condition then exists and 
the exciting forces build up until the amplifier 
is overloaded and further increase becomes im 
possible. 
One of the primary sources whereby vibra 

tions of the receiver diaphragm are converted 
back into exciting forces picked up by the trans 
mitter is through an air path due to leakage 
between the ear piece of the receiver and the 
auditory canal. Ear pieces as commonly used 
are made of rigid and inflexible material While 
the size and shape of the ear canal changes 
from day to day, and hour to hour with the indi 
vidual person. Thus the ear piece may be un 

0. 

5 

20 

2 5 

30 

40 

55 

2 
comfortably tight in the morning and loose at 
night. Pulling on the lobe of the ear, or press 
ing on the skin of the adjacent cheek, as by 
lying on a pillow, or resting the head on the 
hands will change the shape of the canal from 
approximately circular to oval, thus permitting 
the Sound Waves inside the canal to gain egreSS 
to the outside air and hence to the transmitter. 
In fitting hearing aids it is well known that the 
higher the acoustic gain required to bring the 
Sound intensity up to a level that will be audible 
to a person hard of hearing the tighter the fit 
must be between the ear piece and the auditory 
canal. Where a person is particularly hard of 
hearing often nothing can be done for him since 
it is impossible, with known ear pieces, to obtain 
the necessary seal between the ear piece and 
the ear canal for the high acoustic gains required 
So that for such people wearing a hearing aid 
results only in a continual and high pitched 
Whistling Sound. 

It is therefore the primary object of my inven 
tion to provide an ear piece for audiphone re 
ceivers in which the ear tip, or portion of the 
ear piece adapted to enter the auditory canal 
of the ear, once fitted to the ear of the user will 
automatically adjust itself to changes in the size 
and shape of the ear canal so as to provide a 
satisfactory seal between the ear tip and canal 
at all times When in use. 

It is a further object to provide an ear tip 
which can be adjusted to fit ear canals of various 
sizes and in varying degrees of tightness so that 
the pressure exerted by the ear tip on the sides 
of the canal can be carefully adjusted by the 
one fitting the hearing aid so as to provide a 
Satisfactory seal and, at the same time, a seal 
that will not be uncomfortably tight. 
Other objects and advantages of the invention 

will be apparent on study of the following de 
scription of a preferred embodiment of the in 
vention in conjunction with the appended draw 
ings in which, 

Figure 1 is a perspective view of an audiphone 
receiver and attached ear piece, the ear piece 
being formed in accordance with the present 
invention; 

Figure 2 is a side view of a portion of the ear 
piece showing the ear tip in cross section; and 

Figure 3 is an enlarged detail sectional view 
of the inflatable hollow torus carried by the 
ear tip. 

Referring to the drawings, numeral indicates 
generally the receiver unit or an integrated 
transmitter receiver unit of an audiphone which 
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has attached thereto an ear piece 2 having a por 
tion 3 molded to fit the concha, of the ear and an 
ear tip 4 adapted to enter the auditory canal of 
the ear. The molded portion 3 and the ear tip 4 
serve to hold the receiver and ear piece Securely 
in place in the user's ear. The ear tip 4 is pro 
vided with an air passage 5 therethrough which 
is in communication with the receiver and 
serves to transmit sound vibrations from the re 
ceiver into the auditory canal of the ear. 

In order to obtain a tight Seal between the ear 
canal and the ear tip 4 to prevent air leakage 
therebetween which might result in feedback of 
the sound pulses to the pickup transmitter, an 
inflated flexible, hollow torus 6 is provided Which 
is fitted securely to the ear tip. As shown in 
the drawings the torus 6 comprises a flat base 
section 7 and an arcuate top section 8. The re 
spective edges of the section 7 and 8 are Secured 
to each other by the use of a Suitable adhesive or 
other means to prevent any leakage of fluid there 
between. In the preferred modification both the 
base section and the arcuate top Section 8 are 
made of rubber, the arcuate top section 8 being 
formed of a self-sealing rubber material through 
which a hollow needle 9, such as that of a Small 
hypodermic needle, may be inserted to force air 
or some liquid such as alcohol between the Sec 
tions T and 8 to inflate the torus to the desired 
size. The torus 6 in the embodiment shown lies 
in a groove 0 formed around the outer periphery 
of the ear tip 4 the groove 8 being of such depth 
that the edges of the torus S are substantially 
flush with the outer periphery of the ear tip 4. 
Care should be taken when fitting the torus 6 to 
the ear tip 4 that there is no leakage path be 
tween the torus and the ear tip. This can be pre 
wented by providing a tight fit between the torus 
and the ear tip or by the use of some Sealing ma 
terial such as a rubber or other cement. 
When fitting the ear piece to the customer, the 

fitter inserts the needle 9 of a syringe or like 
instrument f through the self-sealing material 
of the inflatable torus 6 and injects air or a liquid 
Such as alcohol into the interior of the torus 
until the torus is inflated enough to provide a 
Sufficiently tight Seal to prevent feedback at the 
amplification necessary in the particular instance 
and yet at the same time not to have the seal So 
tight as to cause uncomfortable pressure on the 5 
Sensitive inner walls of the ear canal of the user. 

It is obvious that if the ear tip is formed to fit 
too tightly after being inflated a portion of the 
inflating fluid can be removed in the same man 
ner in which it is injected into the inflatable i 
torus, thus enabling the fitter to provide a con 
siderably more satisfactory fit than can be ob 
tained with present known ear pieces. Due to 
the adjustability of ear pieces embodying the 
present invention, the necessity of carrying a 
large variety of sizes in stock will, to a consider 
able extent, be eliminated since the ear tip, which 
is the critical part of the ear piece, can easily be 
adjusted to fit varying sizes of auditory canals. 
Once the ear tip has been adjusted by the 

fitter to the customer the inflated torus provides 
a yielding cushion seal that will adapt itself to 
all changes in shape of the ear canal and thus 
provide a good Seal despite such changes. It is 
apparent that the inflation or deflation of the 
torus is not necessarily limited to the fitter from 
whom the ear piece is purchased but may be con 
trolled by the Wearer after he has become familiar 
With the adjustment best Suited to his needs. 
The necessity therefore of periodically returning 
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to a dealer in audiphone equipment to obtain a 
new ear piece every time there is a slight change 
in size of the auditory canal is eliminated. 

It is apparent that hollow inflatable tori or 
annulate elements of various types and forms 
may be used, for example the base member 7 of 
the embodiment shown, need not be of rubber nor 
even of a flexible material so long as a tight seal 
is maintained between the base 7 and the outer 
Surface of the ear tip to prevent any air leakage 
therebetween. Furthermore, the top arcuate sec 
tion 8 need not necessarily be formed of rubber 
but may be made of any elastic material pro 
vided the material is sufficiently impervious to 
prevent any leakage of the inflating fluid there 
through; it would also not be necessary to form 
the Whole of arcuate section 8 of a material hav 
ing Self-sealing properties but only a small por 
tion thereof may be formed, if desired, of self 
Sealing material to receive the needle 9. The 
arcuate portion 8 may even be attached at its 
edges to the ear tip 4 by means of a suitable rub 
ber or other cement, thus eliminating the base 7 
yet permitting inflation in the manner herein 
before described. 

It is further apparent that the inflatable torus 
Inay take a number of different forms in cross 
Section, Such as circular, elliptical, rectangular, 
fetc. and may extend over a lesser or a greater 
portion of the ear tip as desired. Other valve 
means than the use of a self-sealing material 
ilay also be provided for the insertion of the in 
flating fluid into the hollow torus, such, for ex 
ample, as providing a fluid conduit passing 
thro:gh the ear piece &nd having one end of the 
Conduit terminating in communication with the 
interior of the torus 6 and the other end of the 
fitid conduit emerging at Some point, on the Sur 
face of the ear piece as separate from the ear 
tip and being provided with a conventional valve. 

It is apparent from the foregoing that there 
Inay be numerous modifications and embodi 
ment.S of the invention beside that which has 
been described and illustrated. The invention 
is therefore not to be limited to the particular 
enlodinent shown as one method of carrying out 
the invention but should be only limited by that 
which is claimed. 

Having thus described the invention, what is 
claimed and desired to be secured by Letters 
Patent is: 

i. An ear piece having an ear tip adapted to 
enter the auditory canal of the ear, and inflatable 
hollow flexible Sealing means fixed surroundingly 
On Said ear tip to prevent leakage of air between 
Said ear tip and said auditory canal. 

2. In combination a receiver, an ear piece se 
cured to said receiver, said ear piece being pro 
vided with an ear tip having an air passage 
therethrough communicating with said receiver, 
Said ear tip being adapted to enter the auditory 
canal of the ear and bearing hollow resilient 
Sealing means thereon, said resilient sealing 
means being inflatably adjustable in diameter so 
as to closely fit auditory canals of varying in 
ternal diameters. 

3. An ear piece for an audiphone receiver con 
prising a portion adapted to fit in the concha, 
of an ear, an ear tip adapted to enter the auditory 
canal of the ear, and an inflatable hollow torus 
Secured to the outer portion of said ear tip, the 
outer diameter of said hollow torus being adjust 
able by inflation so as to closely contact the inner 
Walls of the auditory canal regardless of changes 
in diameter or contour of said auditory canal. 
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4. An ear piece having an ear tip adapted to 
enter the auditory canal of the ear, said ear tip 
having a hollow, flexible torus secured to its 
outer surface to prevent leakage of air between 
said ear tip and the inner surface of said auditory 
canal, 

5. An ear piece for audiphone receivers having 
an ear tip adapted to enter the auditory canai 
of the ear, said ear tip having an inflatable torus 
around the outer periphery thereof adapted to 
provide a flexible seal between the outer Surface 
of said ear tip and the inner surface of the audi 
tory canal. 

6. An ear piece for audiphone receivers having 
an ear tip adapted to enter the auditory canal 
of the ear, a hollow inflatable torus secured to 
the outer periphery of Said ear tip to provide a 
flexible sea between the outer Surface of said 
ear tip and the inner surface of the auditory 
canal, said torus being of substantially greater 
width than depth. 

7. An ear piece as in claim 5 in which the in 
flatable torus comprises a flat annulate base 
member, and a top annulate member having its 
edges secured to the edges of said annulate base ; 
member to provide a space therebetween adapted 
to receive an inflating fluid. 

. . 8. An ear piece for audiphone receivers hav 
ing an ear tip adapted to enter the auditory 
channel of the ear, a hollow inflatable torus se 
cured to the outer periphery of said ear piece to 
provide an adustable flexible seal between the 
outer Surface of said ear tip and the inner sur 
face of the auditory canal, said torus compris. 
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ing a flat annulate base member and a top an 
nulate member. former of an elastic self-sealing 
material having its edges secured to the edges 
of Said annulate base member to provide a space 
therebetween adapted to receive an inflating fluid. 

9. An ear piece for audiphone receivers com 
prising a portion molded to fit the concha of the 
ear, an ear tip adapted to enter the auditory 
canal of the ear, an air passage extending 
through said ear tip and said ear piece adapted 
to communicate with said receiver, a groove ex 
tending around the periphery of said ear tip, and 
an inflatable hollow flexible torus secured in said 
grOOve. 

10. An ear piece for audiphone receivers com 
prising a portion adapted to fit the concha, of 
the ear, an ear tip adapted to enter the auditory 
canal of the ear, and a flexible annulate member 
encircling said tip, the edges of said flexible an 
nulate member being secured to the surface of 
Said tip in such manner that the flexible annu 
late member defines, with the surface of the tip, 
a fluid-tight chamber. 
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