
July 27, 1965 R. T. MARTIN 3,197,576 
IN-—THE-EAR HEARING AID 

Filed April 2, 1964 2 Sheets-Sheet 1 

INVENTOR. /9 " 

/9.F1rc. 6 F710. 7 /9 RBécnAno TMRn/v 

.AT TOR/VEYS 



July 27, 1965 R. T. MARTIN 3,197,576 
IN-THE-EAR HEARING AID 

Filed April 2, 1964 2 Sheets-Sheet 2 

INVENTOR. 
RICHARD TMRn/v 
+ 

\ ‘r BY . 

Ea MWWWWM 
* ‘r AT TORNEYS 



United States Patent 0 
‘in 

3,197,576 
ihl-THEEA‘R HEARENG All) 

Richard T. Martin, Minneapolis, li/r'inn, assignor to Dahl 
berg Electronics, inn, Minneapolis, Minn, a corpora 
tion of h’iinnesota 

Apr. 2, Ser. No. 356,893 
ll} Claims. (Cl. 179-107) 

This invention pertains to improvements in hearing 
aids, and more particularly to improvements in an in 
the-ear ‘hearing aid which is designed to be worn in the 
external ear of the user. 

It is one object of the present invention to provide a 
miniaturized hearing aid which ?ts completely in the ear 
of the user. 
Another object of this invention is to provide a minia 

turized hearing aid including a housing containing a mi 
crophone, ampli?er and battery and an elongated receiver 
member pivotally connected to said housing and adapted 
to be inserted in the ear canal of the user. 

Still another object of this invention is to provide a 
miniaturized hearing aid having a housing and an elon 
gated receiver member and having an improved means 
providing a pivotal connection between the receiver mem 
~er and the housing. 
A further object of this invention is to provide a min 

iaturized hearing aid having an elongated receiver mem 
ber for insertion in the ear canal of the user and having 
.a soft resilient tip ?tted over the receiver member and 
shaped to the ear canal of the user to hold the receiver ‘ 
member therein. 

Still another object of this invention is to provide a 
miniaturized hearing aid having a compartmentized hous 
ing wherein a microphone and ampli?er are each mounted 
in separate compartments separated by a battery com 
partment to provide isolation between the microphone 
and ampli?er to reduce feed back effects. 
A further object of this invention is to provide‘ a min 

iaturized hearing aid having an elongated receiver mem 
ber capable of producing an acoustic output from one end " 
thereof, the receiver member being adapted for insertion 
in the ear canal of the user with the acoustic output end 
adjacent the ear drum of the user, and a soft resilient 
tip ?tted over the receiver and ?tted to the shape of the 
ear canal of the user to hold the receiver therein. 

These and other objects of this invention will become 
apparent to those skilled in the art upon consideration 
of the accompanying speci?cation, claims, and drawings. 

Referring to the drawings, wherein like characters in 
dicate like parts throughout the several views: 

FIG. 1 is a perspective view of the present invention; 
FIG. 2 is a sectional view taken along a line 2—2 of 

FIG. 1; 
FIG. 3 is an exploded view of the present invention 

shown in perspective; 
FIGS. 4-8 show various modi?cations of soft resilient 

tips which can be ?tted over the elongated receiver mem 
ber of the hearing aid and shaped to the ear canal of the 
hearing aid user, parts thereof being broken away and 
shown in section. 

Referring to the drawings, there is shown a hearing 
aid it) comprising a housing 11 adapted to be worn in the 
external ear of the user, housing 11 being divided into 
a ?rst compartment 12, a center compartment 13, and a 
second end compartment 14,. End compartment 12 is 
separated from center compartment 13 by a wall 15; 
While end compartment 14 is separated from center com 
partment 13 by a wall 16. 
An aperture 17 extends through an outer wall of hous 

ing 11 into end compartment 12, aperture 17 having a 
grommet 2t? ?tted therein. Grommet 2% in turn has an 
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aperture 21 therethrough. A microphone grill plate 18 
is positioned over aperture 17 on the outside of housing 
11 and is held in place by means of a cap 19. 
An aperture 22 extends through a wall of housing 11 

into end compartment 12, aperture 22 having a screw 
driver adjust potentiometer 2-3 ?tted therein, the 
screw driver adjustment of potentiometer 23 being pro 
tected by a cap 24. A microphone 25, having an acoustic 
input aperture 26, is shock mounted by means of rubber, 
or other suitable resilient supporting members, 27, and 
is positioned in end compartment 12 so that microphone 
aperture 26 is adjacent aperture 21 of grommet 20. End 
compartment i2 is sealed by means of the cover plate 30. 
A ?rst con-ducting plate 31 is clipped over wall 15 and 

extends along the face of wall 15 in center compartment 
13, while a second conducting plate 32 is clipped over 
wall 16 and extends along wall 16 in the center com 
partment 13. A generally arcuate, wafer type battery 
holder 33 is pivotally mounted between walls 15 and 16 
and swings closed into center compartment 13 of housing 
11. Battery holder 33 is adapted to hold a wafer type 
battery (not shown) which makes electrical contact with 
the conducting plates 31 and 32 when the battery com 
partment 33 is in a closed position within the center 
compartment l3 of housing ll. 
An ampli?er circuit shown generally at 34, is mounted 

on a printed circuit board 35. Ampli?er 34 can be of 
any conventional audio-ampli?er design and the details 
of a particular ampli?er design are not shown. Ampli 
?er 34 and printed circuit board 35 are mounted in end 
compartment 14 and are insulated from the conducting 
plate 32 by means of an insulating spacer 36. Suitable 
conducting means (not shown) connect the microphone 
25 to the input of ampli?er 34, and in addition connect 
the battery conducting plates 31 and 32 to ampli?er 34 to 
provide an energizing source for the ampli?er. 
An elongated hollow boot 39 is formed from rubber, 

or other suitable soft resilient material, and has an aper 
ture ‘it? at one end thereof and an aperture 41 at the 
opposite end thereof. Aperture end 41 of boot 39 has 
a tapered neck portion which terminates in an external 
lip 42. 
An elongated receiver member 4-3 has an acoustic out 

put aperture 44 at one end thereof, receiver member 43 
being capable of producing an acoustic output when en 
ergized. Receiver member 43 further has energizing ter 
minals 4-5 and 4-6. The elongated receiver member 43 
is mounted inside of the hollow resilient boot 39 so that 
the acoustic output aperture 44 of receiver 43 is adjacent 
the aperture 46 of boot 39. The resilient boot-covered 
receiver 43 is adapted to be inserted in the ear canal of 
the user so that the acoustic output aperture 44 of re 
ceiver 43 is adjacent the user’s eardrum. A rigid protec 
tion plate 47 having ?anged edges 43 is positioned in 
aperture 463 of boot 39, the ?anged edges 48 of plate 47 
being sandwiched between the end of boot 39 and the 
end of receiver 43. Plate 47 has an aperture 49 there 
through, the axis of aperture 4‘) being generally perpen 
dicular to the acoustic output aperture 44 of receiver 
43 and offset therefrom. 
A wall plate 52 seals end compartment 14 of housing 

Ill. Plate 52 has an aperture 53 therethrough, the diam 
eter of aperture 53 being less than the normal diameter 
of the exterior lip 42 of boot 39. Since boot 39 is highly 
resilient, the exterior lip 42 can be compressed and forced 
through aperture 53 of Wall plate 52, boot 39 then being 
held in place by exterior lip 42. A locking member 54 
comprises a knob portion 55 which is separated from 
one face of a plate as by means of a shaft portion 57. 
The maximum diameter of the knob portion 55 of locking 
member 5d is less than the diameter of aperture 53 of 
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wall plate 52 but is greater than the normal diameter 
of the aperture 41 of boot 39. The diameter of the'shaft 
portion 5'7 of locking member 54 is substantially equal 
to the diameter of the aperture 41 of boot member 39. 
The diameter ofv the plate 56 of locking member 54- is 
greater than the diameter of aperture 53 of wall plate 
52. Knob portion 55, shaft portion 57, and plate 56 are 
all axially aligned, and an aperture 58 extends axially 
therethrough. 
The knob portion 55 of locking member 54 is forced 

through the aperture 41 of boot member 39' and hence 
locks the boot member 39 in position in aperture 53 of 
wall portion 52 by pinching the tapered portion of boot 
39 between shaft 57 of locking member 54 and the edge 
of aperture 53 of wall plate 52. Since boot member 39 
is highly resilient, it will be seen that the boot 39'and 
receiver 43 are pivotally mounted in aperture 53 of wall 
plate 52 and hence is free to move or pivot as the boot 
3% is inserted in the ear canal of the user. 
A ?rst conductor 61 and a second conductor 62 are 

connected to energizing terminals 45 and as of receiver 
43, respectively, and extend through aperture 58 of lock 
ing member 54. and are connected to the output of ampli 
?er 34. 

In operatiomthe housing 11 of hearing aid it} is worn 
in the exterior ear of the user while the ?exible boot 39 
and receiver 43 are inserted in the ear canal of the user 
so that aperture 48 of protection plate 4'7 is adjacent 
the user’s eardrum. As sound is picked by microphone 
25 it is ampli?ed by ampli?er 34» and fed to receiver 43 
which transforms the electrical signal into acoustic energy 
at the acoustic output aperture 44 of receiver 43. This 
acoustic energy travels through aperture 49 of protec 
tion plate 47 and energizes the eardrum of the user. It 
will be noted that because of the aperture 49in protec 
tion plate 47 the acoustic output of receiver 43 is always 
traveling in the same acoustic medium, that is, air; and 
hence, there is not a large acoustic loss due to a change 
in acoustic medium. Furthermore, since the microphone 
compartment 12 and the ampli?er compartment 14 are 
separated by the battery compartment 33, any tendency 
for feed back between the ampli?er and microphone is 
minimized. ’ ‘ 

It has been found that due to the large variance in 
the size of the ear canal of various users, it is sometimes 
dif?cult for users to keep the hearing aid, and particularly 
the boot 39 and receiver 4-3, in the ear canal. To over 
come this problem various con?guration tips 63> were de 
signed to ?t over boot 39. These tips 63 are made of 
very soft rubber, or other suitable soft resilient material, 
and can be shaped to conform to the ear canal of the in 
dividual user. 
?tted to the boot 39 and the user’s ear canal at'the time 
the hearing aid is purchased, the hearing aid can origi 
nally be manufactured with a standard size boot, and 
hence, the need for manufacturing hearing aids with vari 
ous size and con?guration boot and receiver members 
is eliminated. 

It is to be understood that while I have shown a spe 
ci?c embodiment of my invention that this is for the 
purpose of illustration only and that my'invention is to 
be limited solely by the scope of the appended claims. 
What I claim is: 
1. An in-the-ear hearing aid comprising: 
(a) a housing adapted to be ?tted into the ear of the 

user, said housing containing a microphone and am 
pli?er connected in operable'relationship; 

(b) a soft resilent elongated hollow boot having a 
?rst aperture at one end thereof and a second aper 
ture at the opposite end thereof, said opposite end i 
of the boot being tapered and terminating in an 

‘ external ilp; - ' 

,(c) an elongated’ receiver member capable of producing 
an acoustic output from one end thereof, said re 
ceiver being mounted inside of said hollow resilient 

Since the soft resilient tips 63 can be' 
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boot so that the acoustic output end of said receiver 
is adjacent the ?rst aperture of said boot, the boot 
and receiver adapted for insertion in the ear canal 
of the user with the ?rst aperture adjacent the ear 
drum of the user; ' . 

(d) a third aperture through the wall of said housing, 
the diameter of said third aperture being less than 
the'normal diameter of the exterior lip of said boot, 
said otherend of the boot being positioned through 
said third aperture and held therein by said exterior 
lip; 

(e) ‘a locking member comprising a knob portion 
separated from one face of a plate by means of a 
shaft portion, the maximum diameter of the knob 
portion being less than the diameter of said third 
aperture but greater than the normal diameter of 
said second aperture, the diameter of said shaft 
portion being substantially equal to the diameter of 
said second aperture, and the diameter of said plate 
being larger than the diameter ‘of said third aperture, 

’ said locking 'member'having a fourth aperture ex 
tending through the plate and shaft and knob por 
tions thereof, the knob portion of said locking mem 
ber being'forced through the second aperture of 
said boot to lock the other end of the boot in said 
third aperture; 

(f) and conductor means extending through said fourth 
aperture and connecting'the output of said ampli?er 
to said receiver. ' 

2. An in-the-ear hearing aid comprising: 
(a) a'housing adapted to be ?tted into the ear of the 

user, said housing containing a microphone and am 
pli?er connected in operable relationship; 

(b) an elongated hollow boot having a ?rst aperture 
at one end thereof ‘and a second aperture at the 
opposite end thereof, said opposite end of the boot 
being tapered and terminating in an external lip; 

(c) an elongated receiver member capable of producing 
‘an acoustic output from one end thereof, said re 
ceiver being mounted inside of said hollow resilient 
boot so that the acoustic output end of said receiver 
is adjacent the first aperture of said boot, the boot 
and receiver adapted for insertion in the ear canal 
of the user with the second aperture adjacent the 
eardrum of the user; ' 

(d) a third aperture through the wall of said housing, 
the diameter of said third aperture being less than 

V the normal diameter of the exterior lip of said boot, 
said other end of the boot being positioned through 
said third aperture and held therein by said exterior 
lip; ' ' 

(e) a locking member comprising a knob portion 
’ separated from one face of a plate by means of a 
shaft portion, the maximum diameter of the knob 
portion being less than the diameter of said third 

7 aperture but greater than the normal diameter of 
said second‘ aperture, the diameter of said shaft 
portion substantially equal to the diameter of said 
second aperture, and the diameter of said plate being 
larger than the diameter of said third aperture, said 

- locking member having a fourth aperture extending 
through the plate and shaft and knob portions there 

_ of,_ the knob portion of. said locking member being 
'7 forced through the second aperture of said boot to 
lock the other end of the boot in said third aperture; 

(f) conductor means extending through said fourth 
aperture and connecting the output of said ampli?er 
to said receiver; 

(g) and a soft resilient tip ?tted over the boot and re 
ceiver and; ?tted to the shape of the ear canal of 
the user to hold said boot and receiver therein. ' 

3. An in-the-ear hearing aid'comprising: 
(a) a housing adapted to be ?tted into the ear of the 

user, said housing being divided into ?rst and second 
end compartments and'a center compartment; 
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(b) a ?rst aperture through one of the outer Walls of 
said ?rst end compartment; 

(c) a microphone mounted in said ?rst end compart 
ment adjacent said ?rst aperture; 

(d) an ampli?er mounted in said second end compart 
ment, said ampli?er having an input and an output; 

(e) means connecting said microphone to the input 
of said ampli?er; 

(f) a batter";r mounted in said center compartment and 
connected to said ampli?er to provide an energizing 
source for the ampli?er; 

(g) an elongated receiver member capable of producing 
an acoustic output from one end thereof and adapted 
for insertion in the ear canal of the user with said 
one end adjacent the eardrum of the user; 

(h) a second aperture through one of the outer Walls 
of said second end compaartment; 

(i) means pivotally mounting the other end of said 
receiver to said housing adjacent said second aper 
ture; 

(j) conductor means extending through said second 
aperture and connecting the output of said ampli?er 
to said receiver; 

(k) and a soft resilient tip ?tted over the receiver and 
?tted to the shape of the ear canal of the user to 
hold said receiver therein. 

4. An in~the-ear hearing aid comprising: 
(a) a housing adapted to be ?tted into the ear of the 

user; 
(b) a ?rst aperture through one of the walls of said 
housing; 

(c) a microphone in said housing adjacent said ?rst 
aperture; 

(d) an ampli?er mounted in said housing, said ampli 
?er having an input and an output; 

(e) means connecting said microphone to the input of 
said ampli?er; 

(f) a battery mounted in said housing and connected 
to said ampli?er to provide an energizing source 
therefor; 

(g) a soft resilient elongated hollow boot having a sec 
ond aperture at one end thereof and a third aperture 
at the opposite end thereof, said opposite end of the 
boot being tapered and terminating in an external lip; 

(h) an elongated receiver member capable of producing 
an acoustic output from one end thereof, said re 
ceiver being mounted inside of said hollow resilient 
boot so that the acoustic output end of said receiver 
is adjacent the second aperture of said boot, said 
boot and receiver adapted for insertion in the ear 
canal of the user with the second aperture adjacent 
the eardrum of the user; 

(i) a fourth aperture through one of the walls of said 
housing, said other end of the boot being positioned 
through said fourth aperture; 

(j) locking means connected to prevent Withdrawal of 
said other end of the boot from said fourth aperture; 

(k) and conductor means extending through said third 
aperture and connecting the output of said ampli 
?er to said receiver. 

5. An in—the-ear hearing aid comprising: 
(a) a housing adapted to be ?tted into the ear of the 

user, said housing being divided into ?rst and second 
end compartments and a center compartment; 

(b) a ?rst aperture through one of the outer walls of 
said ?rst end compartment; 

(c) a microphone mounted in said ?rst end compart— 
merit adjacent said ?rst aperture; 

(d) an ampli?er mounted in said second end compart 
ment, said ampli?er having an input and an output; 

(e) means connecting said microphone to the input 
of said ampli?er; 

(f) a battery mounted in said center compartment; 
g) conducting means connecting said battery to said ’ 
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ampli?er to provide an energizing source for the 
ampli?er; 

(h) a soft resilient elongated hollow boot having a. 
second aperture at one end thereof and a third aper 
ture at the opposite end thereof, said opposite end 
of the boot being tapered and terminating in an 
external lip; 

(i) an elongated receiver member capable of producing 
an acoustic output from one end thereof, said receiver 
being mounted inside of said hollow resilient boot 
so that the acoustic output end of said receiver is 
adjacent the second aperture of said boot, said boot 
and receiver adapted for insertion in the ear canal 
of the user with the second aperture adjacent the 
eardrum of the user; 

(j) a fourth aperture through one of the outer Walls 
of said second end compartment, diameter of said 
fourth aperture being less than the normal diameter 
of the exterior lip of said boot, said other end of 
the boot being positioned through said fourth aper~ 
ture and held therein by said exterior lip; 

(la) a locking member comprising a knob portion sep 
arated from one face of a plate by means of a shaft 
portion, the maximum diameter of the knob portion 
being less than the diameter of said fourth aperture 
but greater than the normal diameter of said third 
aperture, the diameter of said shaft portion being 
substantially equal to the diameter of said third 
aperture, and the diameter of said plate being larger 
than the diameter of said fourth aperture, said look 
ing member having a ?fth aperture extending 
through the plate and shaft and knob portions there 
of, the knob portion of said locking member being 
forced through the third aperture of said boot to 
lock the other end of the boot in said fourth aperture; 

(1) and conductor means extending through said ?fth 
aperture and connecting the output of said ampli?er 
to said receiver. 

ti. An in-the-ear hearing aid comprising: 
(a) a housing adapted to be ?tted into the ear of the 

user; 
(b) a ?rst aperture through one of the Walls of said 
housing; 

(c) a microphone mounted in said housing adjacent 
said ?rst aperture; 

(d) an ampli?er mounted in said housing, said ampli 
?er having an input and an output; 

(e) means connecting said microphone to the input of 
said ampli?er; 

(f) a battery mounted in said housing and connected 
to said ampli?er to provide an energizing source 
therefor; 

(g) a soft resilient elongated hollow boot having a 
second aperture at one end thereof and a third aper 
ture at the opposite end thereof, said opposite end 
of the boot being tapered and terminating in an 
external lip; ' 

(h) an elongated receiver member capable of producing 
an acoustic output from one end thereof, said re 
ceiver being mounted inside of said hollow resilient 
boot so that the acoustic output end of said receiver 
is adjacent the second aperture of said boot, said boot 
and receiver adapted for insertion in the ear canal 
of the user with the second aperture adjacent the 
eardrum of the user; 

(i) a rigid protection plate mounted in the second 
aperture of said boot, said protection plate having 
a fourth aperture therethrough; 

(j) a ?fth aperture through one of the walls of said 
housing, the diameter of said ?fth aperture being 
less than the normal diameter of the exterior lip 
of said boot, said other end of the boot being 
positioned through said ?fth aperture and held there— 
in by said exterior lip; 

(k) a locking member comprising a knob portion 
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separated from one face of a plate by'means of a 
shaft portion, the maximum diameter of the knob 
portion being less than the diameter of said ?fth 
aperture but greater than the normal diameter of 
said third aperture, the diameter of said shaft portion 
being substantially equal to the diameter of said third 
aperture, and the diameter of said plate being larger 
than the diameter of said ?fth aperture, said locking 
member having a sixth aperture extending through 
the plate and shaft and knob portions thereof, the 
knob portion of said locking member being forced 
through the third aperture of said boot to lock the 
other end of the boot in said ?fth aperture; 

(1) and conductor means extending through said sixth 
aperture and connecting the output of said ampli?er 
to said receiver. 

7. An in-the~ear hearing aid comprising: 7 
(a) a housing adapted to be ?tted into the ear of the 

user, said housing being divided into ?rst and second 
end compartments and a center compartment; 

(b) a ?rst aperture through one of the outer walls of 
said ?rst end compartment; ' , 

Cl 
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(c) a microphone mounted in said ?rst end compart- I 
ment adjacent said ?rst aperture; 

(d) an ampli?er mounted in said second end compart 
ment, said ampli?er having an input and an output; 

(e) means connecting said microphone to the input of 
said ampli?er; 

(f) a battery mounted in said center compartment; 
(g) conducting means connecting said battery to said 

ampli?er to provide an energizing source for the 
ampli?er; ’ 

(h) a soft resilent elongated hollow boot having a 
second aperture at one end thereof and a third aper 
ture at the opposite end thereof, said opposite end 
of the boot being tapered and terminating in an ex 
ternal lip; ‘ ‘ 

(i) an elongated receiver member capable of producing 
an acoustic output from one end thereof, said re 
ceiver being mounted inside of said hollow resilient 
boot so that the acoustic output end of said receiver 
is adjacent the second aperture of saidpboot, said 
boot and receiver adapted for insertion inzthe ear 
canal of the user with the second aperture adjacent 
the eardrum of the user; ' 

(j) a fourth aperture through one of the outer walls of 
said second end compartment, diameter of said fourth 
aperture being less than the normal diameter of the 
exterior lip of said boot, said other end of the boot 
being positioned through said fourth aperture and 
held therein by said exterior lip; ' 

(k) locking means connected to said other end of the 
boot to prevent withdrawal of the boot from said 
fourth aperture; ' V 

'(l) and conductor means connecting the output of said 
ampli?er to said receiver. 

8. An in-the-ear hearing aid comprising: ‘ 

40 

(a) a housing adapted to be ?tted into the ear of the 
user, said housing being divided into ?rst and second 
end compartments and a center compartment; 

(b) a ?rst aperture through one of the outer walls of 
said ?rst end compartment; ' V ' 

(c) a microphone mounted in said ?rst end compart 
ment adjacent said ?rst aperture; ; ' ‘ 

(d) an ampli?er mounted in said second end compart 
' ment, said ampli?er having an input and an output; 
(e) means connecting said microphone to the input of 

said ampli?er; . 7 ’ a’ 

(f) conducting plates mounted on the Walls of said 
center compartment separating the center compart 

' ment from said ?rst and second end’ compartments; 
g) a Wafer type battery mounted in said center com 
partment in electrical contact with said conducting 

' plates; ' ‘ a ' 

(30 

(h) conducting means connecting said conducting 
plates to said ampli?er to provide an energizing 
source for the ampli?er; ; ,7 a 

(i) a soft resilient elongated hollow boot having a 
second aperture at one end thereof and a third 
aperture at the opposite end thereof, said opposite 
end of the boot being tapered and terminating in 
an external lip; _‘ r t 

(j) ‘an elongated receiver member capable of ‘pro 
ducing an acoustic output from one end thereof, said 
receiver being mounted inside of said hollow resilient 
boot so that the acoustic output end of said receiver 
isadjacent, the second aperture of said boot, the 
boot and receiver adapted for insertion in the ear 
canal of the user with the second aperture adjacent 
the eardrum of the user; 

(k) a rigid protection plate mounted in the second 
aperture of said boot, said protection plate having 
a fourth aperture therethrough; 

(l) a ?fth aperture through one of the outer walls of 
said second end compartment, the diameter of said 
?fth aperture being less than the normal diameter 
of the exterior lip of‘said boot, said other end of 
the boot being positioned through said ?fth aperture 
and held therein by said exterion lip; I 

(m) a locking comprising a knob portion separated 
from one face of a plate by means of a shaft portion, 
the maximum diameter of the knob portion being 
less than the diameter of said ?fth aperture but 
greater than the normal diameter of said third aper 
ture, the diameter of said shaft portion being sub 
stantially equal to the diameter of said third aper 
ture, and the diameter of said plate being larger 
than the diameter of said ?fth aperture, said locking 
member having a sixth aperture extending through 
the plate and shaft and knob portions thereof, the 
knob portion of said locking member being forced 
through the third aperture of said boot to lock the 
other end of the boot in said ?fth aperture; 

(n) and conductor means extending through said sixth 
aperture and connecting the output of said ampli 
?er to the receiver. ' ' 

9. An in-the-ear hearing aid comprising: ' 
(a) a housing adapted to be ?tted into the ear of the 

user, said housing being divided into ?rst and'second 
end compartments and a center compartment; 

’ (b) a ?rst aperture through'one of the outer walls of 
said ?rstrend compartment; 7 

(c) a microphone mounted in said ?rst end compart 
ment adjacent said ?rst aperture; 

(d) an ampli?er mounted in said second end compart 
ment, said ampli?er having an input and any output; 

(e) means cormecting said microphone to the input 
of said ampli?er; ; 

(f) conducting plates mounted on the walls of said 
center compartment separating the center compart: 
ment from said ?rst and second end compartments; 

(g) a wafer type battery mounted in said center com 
partment in electrical contact with said conducting 
plates; 7 V ' 

(h) conducting ,means connecting ; said conducting 
plates to said ampli?er to provide an energizing source 
for the ampli?er; 

(i) a soft resilient elongated hollow boot havinga sec 
ond aperture at one end thereof and a third aperture 
at the opposite end thereof, said oppositeend of, the 
boot being tapered and terminating in an, external lip; 

(3') an elongated receiver member capable of produc 
ing an acoustic output from one end thereof, said 
receiver being mounted inside of said hollow resilient 
boot so that the acoustic output end of said receiver 
is adjacent the second aperture of said boot, said 
boot and receiver adapted for insertion in the ear 
canal of the user with the second aperture adjacent 
the eardrum of the user; 
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(lc) a rigid protection plate mounted in the second (11) conductor means extending through said sixth aper 
aperture of said boot, said protection plate having a ture and ‘connecting the output of said ampli?er to 
fourth anerture therethrough; said receiver; 

(1) a fifth aperture through one of the outer Walls of (o) and a soft resilient tip ?tted over the boot and re 
said second end compartment, diameter of said ?fth 5 c?iv?f and ?tted ‘10 the Shell)6 of the ear $31181 0f the 
aperture being less than the normal diameter of the 1155! W hold Said boot Fmd {Emil/8K thawin 
exterior lip of said boot, said other end of the boot 3?- In an ill-lh?-‘c?f hearing aid having an elongated 
being positioned through said ?fth aperture and held rec?lver Capable of Producmg MOPS“? ‘energy from one 
herein by said exterior MD; end thereof and adapted for insertion 1n the ear canal of 

(rn) a locking member coinnrisint7 EllQlOb portion sep- 10 ms .user “(ah Said one end admit?‘ the’ eardrum’ Sald 
‘ # ° 5 f A s 1‘ r tfb E , ft receiver being covered bya soft resilient elongated hollow 

amt?“ ‘Kim on". ac“ 0‘? p 1a ” y means 0* a Sn? boot having an anerture adjacent said one end of said 
portion, the maximum diameter of the knob portion ‘ 

receiver, the improvement comprising: 
a soft resilient tip removably ?tted over said resilient 

15 boot and fitted to the shape of the ear canal of the 
user to hold said boot covered receiver therein. 

stantially equal to the diameter of said fourth aper- Reiemmes Cited by the Examiner 
ture, and the orameter of said plate being larger than 
the diameter of said ?fth aperture, said locking mem- UNITED STATES PATENTS 
her having a sixth aperture extending through the 20 2,967,913 1/61 Aubert et a1 _________ __ 179~l07 
plate and shaft and knob portions thereof, the knob FOREIGN PATENTS 
portion of said locking member being forced through a , 
the fourth aperture of said boot to lock the other end 1’1O"7J7 6/61 Germany‘ 
of the boot in said ?fth aperture; ROBERT H. ROSE, Primary Examiner. 

being less than the diameter of said ?fth aperture but 
greater than the normal diameter of said fourth aper 
ture, the diameter of said shaft portion being sub 


