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This invention relates to devices adapted for 
use in the ear of persons lacking a natural ear 
drum membrane and Ossicle chain. 
One object of the invention is the provision 

5 of an auditory, apparatus adapted for use by a 
person lacking a natural ear drum membrane 
and the Ossicle chain of the middle ear, the de 
Vice being adapted to be used in the ear to pro 
Wide an artificial vibratory diaphragm and a 

10 mechanical motion-transmitting connection of a 
flexible shock-absorbing character between the 
diaphragm and a yieldable sound receptive area. 
of the Wall of the inner ear. 
Another object of the invention is the provi 

lsion of an auditory apparatus of the character 
mentioned, in which the diaphragm extends 
acroSS and is carried by a tubular supporting 
member which fits in the bony external auditory 
canal, the motion-transmitting stem which con 

Of the ear having a yielding vibration-conduct 
ing engagement with the diaphragm but being . 
3.dapted for end Wise movement, and for angular. 
adjusting movement with respect thereto by 
means of an externally projecting stem portion 
or extension. 
Another object of the invention is the provi 

Sion of an auditory apparatus of the character 
mentioned and an insertion rod cooperating 
therewith and adapted to carry the diaphragm 
Suiport to facilitate the insertion of the latter, 
the insertion rod having a passage adapted to 
receive the projecting end of the motion-trans 
mitting stem and having a length sufficient so 

3. that it may readily be manipulated by hand at a 
place externally of the ear. 
Another object of the invention is the provision 

3. 

of an auditory apparatus of the character men 
tioned having a flexible withdrawal member pro 

St.. jecting out Wardly of the auditory canal and con 
nected to the diaphragm. Support so that the 
latter nay be readily withdrawn from the ear. 
Other objects and advantages of the invention 

will be apparent from the following description, 
the appended claims, and the accompanying 
drawing, in which: 

Fig. 1 is a schematic sectional view of a por 
tion of the ear of a person lacking a natural ear 
diur memorane, and ossicle chain, and illustrat 
ing the insertion member in cooperative relation 
with the diaphragm support; and 

gig. 2 is a Sectional view of the ear shown on 
a larger scale and with the auditory apparatus 
in place. 
The auditory apparatus of the present inven 

nects the diaphragin to the Sound sensitive area 

(C. 181-23) 
tion is one adapted to be used by a person who 
does not have a natural ear drum membrane 
and where the ossicle chain of the middle ear 
has been removed or lost through disease. Any 
air vibrations transmitted to the Wall of the in 
ner ear of such a person are without any sub 
Stantial effect in the production of sound sen 
sations in the person although the person may 
have a Sound receptive area, in the Wall of the 
inner ear and have an auditory nerve which is 
receptive. Such a person may be provided with 
the mechanical auditory apparatus of the pres 
ent invention, and he can then receive sound sen 
sations since the apparatus provides an artificial 
ear drum diaphragm and a mechanical connec 
tion between the diaphragm and the yieldable 
Sound receptive area of the wall of the inner ear. 

Referring more particularly to the drawing by 
reference numerals, Fig. 2 shows how the audi 
tory apparatus device is constructed and used. 
In this figure, C designates the bony external 
auditory canal of a person's ear who has had the 
natural ear drum membrane and the ossicle 
chain normally located inwardly of the ear drum 
membrane removed, thus providing a space or 
chamber between the wall 2 of the inner ear 
and the auditory canal. The removal of the Os 
sicle chain in Such a person exposes and makes 
accessible a yieldable sound receptive area or 
areas in the wall of the inner ear. The oval 
Window. 3 and the round window 4 provide such 
yieldable sound receptive areas to which mechan 
ical Sound vibrations may be imparted and 
through which they may be effective on the 
Scala vestibuli 5 or the scala, tympani 6. T 
designates the cochlear duct, and the bony pron 
ontory 8 of this duct may be sufficiently thin 
and therefore sufficiently yieldable to form a 
vibrational receptive area. 
In the external auditory canal 0 is a tubular 

Supporting member 20 having a diameter such 
that it may fit in the inner portion of the canal, 
the member 20 Serving as a support for a thin 
flexible membrane or diaphragm 2 which is 
held at its edges So that it may serve as an ar 
tificial drum membrane. The supporting mem 
ber 20 may be made of gelatinous material pref 
erably hardened in formain alcohol and war 
nished or it may be made of suitable plastic 
naterial or of metal. The diaphragm 2 is a 
Very thin sheet of suitable material Such as 
animal tissue or a light-Weight water resistant 
synthetic Substance, and is fastened or press 
fitted along itS edge at 22 to the Supporting mem 
ber 20, preferably some little distance from the 
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2 
inner end of the supporting member, which is 
curved inwardly, as shown, so it may be readily 
inserted in the bony canal of the ear. Passing 
through the central portion of the diaphragm 2 
is a long stem 23 of very Small diameter and of a 
flexible character, the outwardly projecting por 
tion 24 of this sten extending out far enough 
past the diaphragm so that the stem may be 
manipulated by hand to adjust the inner end 
of the stem in its proper position after the Sup 
porting member 20 is in place in the ear. The 
inner portion of the stem 23 is provided with a 
small tip or bead 25 such as a bead of dental 
stent or a seed pearl, having a maximum dimen 
sion of about 2 mm. So that it will not touch the 
bony parts when touching the yielding area. With 
in the Oval or round Window. As shown in full 
lines in Fig. 2, this bead is placed in contact with 
the yieldable sound receptive area of the Oval 
Window which is ordinarily accessible, or it may 
be placed in contact with the promontory caused 
by the first turn of the cochlea, which may be 
sufficiently thin to transmit vibrations to the 
sensitive portions of the inner ear, or in contact 
with the area, in the round window 4. The de 
sired yieldable area, or soft spot of the inner ear 
may be readily contacted, since the stem 23 is 
movable with respect to the diaphragm to give 
a required angular position and for movement in 
the direction of its length, at least when the de 
Vice is first inserted in the ear. 
The stern 23 is preferably straight between the 

diaphragm and the inner tip or head, but has 
sufficient flexibility so as to offer satisfactory 
shock-absorbing properties against excessively 
loud SOunds and against displacements fol' any 
reaSOn. A boar bristle may be used for the stem 
Or it may be made of silk worn gut or of other 
suitable flexible substance capable of effectively 
transmitting the vibrations of the diaphragm. Rf 
to the sensitive area. Of the ear while providing 
Sufficient flexibility for shock-absorbing purposes. 
With the diaphragm support 2 in position 

near the inner end of the auditory canal it is ar 
ranged so that the diaphragm will not be sub 
stantially affected by movements of the jaw, as 
in speaking or in chewing, and the diaphragm 
will be definitely positioned in Spaced relation 
from the Sensitive area of the inner ear but far 
enough toward the inner end of the bony canal 
So that the device Will be Substantially non-direc 
tional. When the Support 20 is inserted, the 
stem 23 is positioned so that its tip portion or 
bead 25 is rather close to the diaphragm. After 
the support 2 is in position, the stem 23 is then 
carefully manipulated manually by the user, who 
pushes it inwardly and moves it to the proper 
angular position with respect to the diaphragin 
So that its bead or tip Will touch the available 
sensitive area of the inner ear as indicated in full 
lines in Fig. 2. Or as indicated in the dotted line 
positions. 
The engagement of the stem 23 with the dia 

phragm is such as to afford a vibration conduct 
ing engagement, between these parts. The hole 
in the diaphragm may be made about the same 
size as the diameter of the stern So that the Stem 
may be moved longitudinally or endwise while 
maintaining a vibration conducting engagement 
of a yielding character with the diaphragm. The 
center of the diaphragm is preferably provided 
With a Waxy Substance 2 of a fluid or Semi-fluid 
Character and capable of obtaining sufficient 
hardness or semi-hardness after a short time 
following its application to the diaphragm so as 

2,191,832 
to provide an adequate connection between the 
rod and the member. Thus a drop of Wax Ol' 
cement for example may be applied to the centei" 
of the membrane on its outer side just before 
the support is applied to tie ear, permitting the 
stem to be adjusted with respect to the diaphragin 
and then attaining a hard or semi-h3rd condi 
tion. 

Attached to the support 2 is a flexible With 
drawing or pulling member 29, pi'eferably a 
strong thin thread which is of such liength as to 
extend outwardly to the end of the bony auditory 
canal. This thread may be grasped and pulled 
by the user when he wishes to withdraw the 
auditory device from his ear so that, he Enaay re 
place it with another. it is intended that the 
device should be very frequently charged o: 'e- 
placed. - 

To provide for convenient insertion of tha de 
vice into its proper position in the Gal' it is adapt:- 
ed to cooperate with an insertion meinbei of iod 
30 shown in Fig. 1. This inserticin here' is 
sufficiently long so that its outs' ensi innay ho 
held by the fingers while its inner end, which 
interfits telescopically and rathel loosely with 
the support 20, is applied in its proper acsitioi). 
in the ear. The insertion member 3i is prefer 
ably a paper or glass tube or rod the olter diam 
eter of which is slightly less than the iznaer di 
ameter of the tubular support 2. Near the slip 
port engaging end of the insertion (neigher 3 the 
latter is provided with an annular enlargement, 
which may be merely a band of paper secured to 
the glass tube, and having an outer dial heter 
Substantially the same as the olter diameter of 
the support 20 and so positioned with respect to 
the end of the rod that the diaphrag'n 2 will 
not be engaged by the end of the rod. With the 
support 20 on the end of the rod, and with the 
outwardly projecting end of the stem 23 extend 
ing into the rod 30 as shown in Fig. 1, the de 
vice may be readily applied to the ear so as to 
insert the member 2f in its proper position, and 
the tube 30 can then be withdrawn leaving the 
support in the ear canal. As above indicated, 
the outer end of the stem 23 is then manipulated 
to engage the bead 25 with the soft spot of the 
ear that may be accessible, the length of the 
stem 23 being such that, it will not project out, 
beyond the outer Structure of the ear. Where it 
might be contacted with external objects, when 
it is in its proper adjusted position, 
The device of the present invention is substan 

tially non-directional in its response and in 
creases a thousandfold the sound perception of 
an ear of the character with which this inven 
tion is concerned. It operates by mechanically 
transmitting the vibrational movements of the 
artificial diaphragm 2, caused by sound vibra 
tions of the surrounding air, to a sensitive sound 
perceptive area of the inner ear. The diaphragm 
is quite efficient in the higher frequencies and is 
quite satisfactory in the lower frequencies of the 
audible range and operates without producing a 
background of adventitious noises to give a hear 
ing ability comparable to normal. It forms a 
very satisfactory and quite cheap device for per 
SCns lacking a natural drum membrane and 
ossicle chain. - 
While the form of apparatus herein described 

constitutes a preferred embodiment of the in 
vention, it is to be understood that the invention 
is not limited to this precise form of apparatus, 
and that changes may be made therein without 
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departing from the scope of the invention which 
is defined in the appended claims. 
What is claimed is: 
1. An auditory apparatus of the character de 

Scribed adapted for use by a person lacking a 
natural ear drun met abrane and the ossicle chain 
of the niddle ear, said apparatus comprising a 
tubular support of substantial length in the direc 
tion of the bony external auditory canal and 
adapted to fit in the bony external auditory canal, 
a diaphragin extending acroSS and fixed to Said 
support, a flexible stem extending through Said 
diaphragm and having a vibration conducting 
engagement with the portion of Said diaphragrin 
through which it passes, said Sten having an 
outwardly projecting portion adapted to be moved 
by hand to adjust the stem with espect to the 
diaphragm and having a bead on its inner end 
adapted to contact a yieldable Sound receptive 
area of the Wall of the inner ear. 

2. An auditory apparatus of the character de 
scribed adapted for use by a person lacking a 
natural ear drum membrane and the Ossicle chain 
of the middle ear, said apparatus comprising a 
tubular support of substantial length in the direc 
tion of the bony external auditory canal and 
adapted to fit in the bony external auditory canal, 
a diaphragm extending across and fixed to said 
support, a flexible stem extending through Said 
diaphragm and having a yielding engagement 
with the portion of the diaphragm through which 

3 
it passes, said stem having an outwardly project 
ing portion adapted to be noved by hand to ad 
just the stem longitudinally Within the diaphragm 
and to give a desired angular position with re 
Spect to the diaphragm, said stem having a bead 
on its inner end adapted to contact a yieldable 
sound receptive area of the Wall of the inner ear. 

3. An auditory apparatus of the character de 
scribed adapted for use by a person lacking a 
natural ear drunnenbrane and the OSSicle chain 
of the middle ear, said apparatus comprising a 
tubular support of substantial length in the direc. 
tion of the bony external auditory canal and 
adapted to fit in the bony external auditory 
canal, a diaphragm extending acroSS and fixed to 
said support, a flexible stem extending through 
said diaphragm and having an engagement with 
the potion of the diaphragm through which it 
passes, said stem having an outwardly projecting 
portion adapted to be moved by hand to adjust 
the Stein longitudinally within the diaphragm 
and to give a desired angular position With re 
spect to the diaphragm, said stem having a bead 
on its inner end adapted to contact a yieldable 
Sound receptive area of the Wall of the inner ear, 
and a flexible elongated pulling member con 
nected to said support and of such length as to 
extend from the support in an outward direction 
to the end of the external auditory canal. 

AUGUSTUS GROTEPOHLMAN. 
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