
July 17, 1956 E. A. KINDEL 2,754,519 
EAR PIECE FITTING AND VALVE 

‘Filed March 25, 1952 

v $4 27 
4% 

INVEN TOR. 
?uore- l4 Aizvaez, 

“ BY 

~' @0\. Y % 
a“ ATTORNEYS. 



2,754,519 
EAR PIECE FITTING AND VALVE 

Elmore A. Kindel, Cincinnati, Ohio, assignor to Protect 
ears, Inc, Wyoming, Ohio, a corporation of Ohio 

Application March 25, 1952, Serial No. 278,460 

9 Claims. (Cl. 2-209) 

This invention relates to an ear piece ?tting and valve, 
and while it is capable of use in many situations, it is par 
ticularly useful in connection with car pieces as disclosed 
and claimed in my copending application, Serial No. 154, 
135, ?led April 5, 1950, now Patent No. 2,593,892. 
In my said copending application I have disclosed an 

ear piece which in its preferred embodiment comprises 
an annular hollow member of smoothly rounded surface 
which is adapted to seat against the human skull around 
the outer ear. The tubular member is deformed inde 
pendent of external forces from a mean general plane and 
has protuberances in the region adapted to contact the 
skull in front of the helix of the ear and in the region 
adapted to contact the skull below the lobe of the ear, 
and depressions intermediate said protuberances. The 
annular member is closed on the side away from the skull 
in use by a rigid plate which is also deformed similarly 
to the annular member to assist the latter in retaining its 
shape. This ear piece is arranged to ?t over the outer 
ear and seat against the skull with uniform pressure 
around its entire periphery. Means are provided in the 
form of a steel spring wire head member to hold a pair 
of such ear pieces on the head of the user. 
The ear pieces of my said copending application were 

designed primarily to prevent ‘access of Water to the inner 
ear. I have found that these ear pieces are absolutely 
water-tight, and in actual practice it is difficult to remove 
them after they have been worn for any length of time. 
After the ear pieces have been worn for even a short 
time a vacuum is set up Within the ear pieces which causes 
discomfort when an attempt is made to remove the ear 
pieces. 

It is therefore an object of the present invention to 
provide a ?tting for holding the ear piece against the 
skull which incorporates a valve so that when it is de 
sired to remove the ear pieces the valve may be turned 
to equalize pressures inside and outside the ear piece so 
that the ear piece may be removed without discomfort. 

It is another object of the invention to provide a valve 
which is so tight that when it is in closed position access 
of water to the inside of the ear piece is prevented. 

It is a further object of the invention to provide a ?tting 
as above outlined which Will be simple in construction and 
foolproof in operation. 

These and other objects of the invention which I 
shall point out in greater detail hereinafter, or which 
will be apparent to one skilled in the art upon reading 
these speci?cations, I accomplish by that certain construc 
tion and arrangement of parts, of which I shall now dis 
close certain exemplary embodiments. 

Reference is made to the drawings forming a part 
hereof, and in which: . 

Figure 1 is a front elevational view of a head set in 
cluding two ear pieces according to my ‘said copending 
application and a spring steel head band; 

Figure 2 is an elevational view ‘of one ofthe ear pieces 
on an enlarged scale ‘as 'seen'on"the11ine12—"-2 of Fig. 1; 
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Figure 3 is a cross sectional view of the same taken 

on the line 3—3 of Figure 2; 
Figure 4 is an elevational view of the same as seen 

from the opposite side of Figure 2; 
Figure 5 is a fragmentary detail cross sectional view 

on an enlarged scale taken on the line 5—5 of Figure 3; 
Figure 6 is a view similar to Figure 5 showing the parts 

in a diiferent position; 
Figure 7 is a cross sectional view of the same taken on 

the line 7——7 of Figure 6; 
Figure 8 is a perspective view of the outer sleeve mem 

ber; and 
Figure 9 is a view similar to Figure 7 showing a slight 

modi?cation. 
Brie?y, in the practice of my invention I provide in 

the domed rigid member of my copending application an 
aperture, and I close this aperture by means of a grom 
met—like device having an axial bore partway through, 
and a radial bore communicating with the axial bore. A 
diametral bore also intersects the axial bore. The dia 
metral bore serves for engagement of the wire which 
constitutes the head band. Surrounding the grommet 
like member I provide two concentric sleeves, the inner 
of which has a pair of diametrically opposed holes which 
are aligned with the diametral bore and through which 
the head band wire passes, and which sleeve also has a 
hole communicating with the radial bore; the outer sleeve 
is provided with a hole capable of communicating with 
the radial bore, and with a pair of diametrically opposed 
slots through which the head band wire passes. The head 
band wire thereby limits the rotational movement of the 
outer sleeve with respect to the inner sleeve and serves 
to hold all the parts in assembly. The hole in the outer 
sleeve is so disposed that at one limit of rotational move 
ment of the outer sleeve the hole in the outer sleeve is 
aligned with the hole in the inner sleeve and the radial 
bore, and so that at the other limit of rotation of the 
outer sleeve the communication with the radial bore is 
interrupted. 
The ear pieces are generally indicated at 10, it being 

understood that these are mirror images of each other. 
Generally speaking, they are held together against the 
skull by means of a head band element 11, which may 
be a piece of spring steel wire or the like. The ear 
pieces 10 include the rubber or like annular member 19a, 
and the rigid dome-like member 10b. 

According to my present invention the member 10b 
is provided with a hole 100, and a grommet-like member 
of rubber or other suitable material indicated at 12 is en 
gaged in the hole 10c by means of an annular groove 12a. 
The engagement between the member 12 and the mem 
ber 10b must, of course, be water tight. 
The member 12 has a partial axial bore 13 which com 

municates with the inside of the ear piece. A diametral 
bore 14 intersects the axial bore 13 and is smaller in 
diameter. The diametral bore 14 is of such a diameter 
that the ends of the member 11 pass through it in water 
tight relationship so that while water cannot leak through 
the wire 11 and the bore 14, yet the ear piece as a whole 
may be moved longitudinally of the wire for adjustment, 
if desired. 
A radial bore 15 communicates with the axial bore 13. 
Surrounding the member 12 are the concentric sleeves 

16 and 17. The inner sleeve 16 is provided with the holes 
16a and 16b. It will be observed that the holes 1612 are 
diametrically opposed and serve for the passage of the 
member 11, and the hole 16a is positioned in alignment 
with the radial bore 15. . 
The outer sleeve 17 is provided with the diametrically 

opposed slots 17a and the air hole 17b. The slots 17a 
serve for the passage of the member 11 and permit of a 
limited degree of rotation of the sleeve 17 with respect 
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to the sleeve 16. It will be observed that the hole 17b 
is so positioned in relation to the slots 17a that at one 
limit of rotation of the sleeve 17 the hole 17b is in align 
ment with the hole 16a, and therefore, with the radial 
bore 15 and the axial bore 13, as best seen in Figure 
6. At the other limit of rotation of the sleeve 17 it Will 
be observed that the hole 17b~is no longer aligned with 
the hole 16a and the radial bore 15 and axial bore 13. 
This position is shown in Figure 5. 
From the foregoing it will be clear that the member 

11 passes through apertures in the sleeve 16 and 17 and 
the member 12 so as to hold the two sleeves in assembled 
relation with the member 12. The member 11 also serves‘ 
as a limiting stop for rotation of the outer sleeve 17 
from a position where communication is established be 
tween the inside and outside of the ear piece, and a 
position where communication between the outside and 
inside of the ear piece is‘ interrupted. 

In actual practice I have made the inside diameter of 
the outer sleeve .0005” larger than the outside diameter 
of the inner sleeve. I have found that with these dimen 
sions the device is entirely waterproof when the valve is 
in the closed position. When the valve is turned to the 
open position the ear piece may easily be removed from 
the ear without discomfort, and conversely, the open 
valve allows trapped air to escape when the ear pieces 
are put on, so that excess pressure on the ear drums is 
relieved. The valves are then of course turned to closed 
position before entering the water. 

In Figure 9 I have shown a minor modi?cation where 
the inner sleeve 26 is externally threaded, and the outer 
sleeve 27 is internally threaded. The device operates 
in exactly the same way as the device thus far described, 
the only difference being a threaded engagement be 
tween the two sleeves instead of a slip ring engagement 
between them. I have found that the embodiment of 
Figure 7 is just as watertight as that of Figure 9, but in 
some instances the embodiment of Figure 9 may be more 
desirable. 

I have shown the member 12 as made of rubber, but 
it to be understood that this may be natural or synthetic 
rubber or any other suitable material. The sleeve 16 and 
17 or 26 and 27 may be made of stainless steel, on if 
desired, they may be of anodized aluminum which is 
considerably less expensive and substantially as resistant 
to corrosion. 

It will also be understood that the ear piece as a whole 
may be adjusted along the member 11 and yet the engage 
ment of the member 11 in the diametral bore 14 is tight 
enough so that no Water can leak through. 

It Will be clear that numerous modi?cations may be 
made without departing from the spirit of my invention, 
and I therefore do not intend to be limited except as 
set forth in the claims which follow. 
Having now fully described my invention what I claim 

as new and desire to secure by Letters Patent, is: 
1. An ear piece ?tting for use with an ear piece hav 

ing an impervious wall having a hole therein comprising 
an element of resilient material securable in watertight 
relation to the circular edge of said hole, said element 
having an incomplete axial bore communicating with 
said hole, a diametral bore in said element intersecting 
said axial bore and of smaller diameter, a radial bore 
in said element communicating with said axial bore, 
an inner metallic sleeve snugly embracing said element 
and having a pair of diametrically opposed holes com 
municating with said diametral bore and a third hole 
communicating with said radial bore, an outer metallic 
sleeve snugly embracing said inner sleeve and'having 
diametrically opposed peripheral slots and an air hole, 
and a retaining member passing through the slots in said 
outer sleeve, the diametrically opposed holes in said inner 
sleeve, and watertight through said diametrali bore 
to hold said member and sleeves in assembled relation 
ship, the slots in said outer sleeve permitting a rotation 
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4 
thereof with respect to said inner sleeve within the limits 
of the length of said slots, the air hole being positioned 
in relation to said slots so that at one limit of rotation 
of said outer sleeve said air hole communicates with said 
third hole, radial bore and axial bore, and at the other 
limit of rotation of said outer sleeve said communication 
is interrupted. 

2. In combination with an impervious ear piece, a 
valve for selectively permitting passage of air through 
said ear piece, comprising a plug extending through 
said ear piece in watertight relation and having a partial 
axial bore communicating with the inside of said ear 
piece, and a radial bore communicating with said axial 
bore to the outside of said ear piece, a sleeve embracing 
said plug in watertight relation, a hole in said sleeve 
adapted to be aligned with said radial bore, diametrically 
opposed slots in said sleeve and a diametral hole in said 
plug, and pin means passing through said diametral hole 
and engaging in said slots for holding said sleeve in 
assembly with said plug, said pin means serving also as a 
step for limiting rotational movement of said plug to the 
extent of said slots, the hole in said sleeve being located 
with respect to said slots‘ so that said hole is aligned with 
said radial bore at one limit of said rotational move 
ment. 

3. In combination: a valve comprising a plug of 
resilient material having a partial axial bore and a radial 
bore communicating with said axial bore, a ?rst metallic 
sleeve embracing said plug in watertight relation and 
having a hole in alignment with said radial bore, a radial 
pin passing through other holes in said plug and sleeve 
to hold them in assembly, a second metallic sleeve ern 
bracing said ?rst sleeve in watertight relation, a hole and 
a slot in said second sleeve, said pin passing through said 
slot and limiting rotational movement of said second 
sleeve with respect to said ?rst sleeve to the extent of 
said slot, said hole in said second sleeve being disposed 
with respect to said slot so that said hole is aligned with 
the hole in said ?rst sleeve at one limit of said rota 
tional movement; and an impervious ear piece having a 
hole, said plug being mounted in said last named hole in 
watertight relation, and means to hold said ear piece 
against the skull. 

4. In combination: a valve comprising a plug of resilient 
material having a partial axial bore and a radial bore 
communicating with said axial bore, a ?rst metallic sleeve 
embracing said plug in watertight relation and having a 
hole in alignment with said radial bore, a second metallic 
sleeve embracing said ?rst sleeve in watertight relation, 
a hole in said second sleeve adapted to be aligned with 
said radial bore, diametrically opposed slots in said sleeve 
and a diametral hole in said plug, and pin means passing 
through said diametral hole and engaging in said slots for 
holding said sleeve in assembly with said plug, said pin 
means serving also as a stop for limiting rotational move 
ment of said second sleeve with respect to said ?rst sleeve 
to the extent of said slots, the hole in said second sleeve 
being disposed with respect to said slots so that said hole 
is aligned with the hole in said ?rst sleeve at one limit of 
said rotational movement; and an impervious ear piece 
having a hole, said plug being mounted in said last named 
hole in Watertight relation, and means to hold said ear 
piece against the skull. 

5. In combination: avalve comprising a plug of resilient 
material having a partial axial bore and a radial bore 
communicating with said axial bore, a ?rst metallic sleeve 
embracing said plug in watertight relation and having a 
hole in alignment with said radial bore, a radial pin pass 
ing through other holes in said plug and sleeve to hold 
them in assembly, a second metallic sleeve embracing 
said ?rst sleeve in watertight relation, a hole and a slot 
in said second sleeve, said pin passing through said slot and 
limiting rotational movement of said second sleeve with 
respect to said ?rst sleeve tothe extent of said slot, said 
hole in said second sleeve being disposed with respect to 
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said slot so that said hole is aligned with the hole in said 
?rst sleeve at one limit of said rotational movement; and 
an impervious ear piece having a hole, and a headband, 
said plug being mounted in said last named hole in water 
tight relation, said pin being an end of said headband. 

6. In combination: two valves, each comprising a plug 
of resilient material having a partial axial bore and a 
radial bore communicating with said axial bore, a ?rst 
metallic sleeve embracing said plug in watertight rela 
tion and having a hole in alignment with said radial bore, 
a radial pin passing through other holes in said plug and 
sleeve to hold them in assembly, a second metallic sleeve 
embracing said ?rst sleeve in watertight relation, a hole 
and a slot in said second sleeve, said pin passing through 
said slot and limiting rotational movement of said sec 
ond sleeve with respect to said ?rst sleeve to the extent 
of said slot, said hole in said second sleeve being disposed 
with respect to said slot so that said hole is aligned with 
the hole in said ?rst sleeve at one limit of said rotational 
movement; and two impervious ear pieces, each having a 
hole, said plugs being mounted, respectively, in said last 
named holes in watertight relation, and a connecting head 
band, the pins of said two valves being respectively the two 
ends of said headband. 

7. In combination: a valve comprising a plug of resilient 
material having a partial axial-bore and a radial bore 
communicating with said axial bore, and means for clos 
ing said radial bore; and an impervious ear piece having 
a hole, said plug being mounted in said hole in watertight 
relation, with said axial bore opening within said ear 
piece, and said radial bore and the closing means therefor 
being disposed outside said ear piece, and means to hold 
said ear piece against the skull. 

8. In combination: a valve comprising a plug of resilient 
material having a partial axial bore and a radial bore 
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communicating with said axial bore, means for closing 
said radial bore, radial holes in said plug and closing 
means, and a radial pin passing through said radial holes 
to hold said closing means and plug in assembly; and an 
impervious ear piece having a hole, and a headband, said 
plug being mounted in said last named hole in watertight 
relation, with said axial bore opening within said ear piece, 
and said radial bore an the closing means therefor and 
said pin being disposed outside said ear piece, said pin 
being an end of said headband. 

9. In combination: two valves each comprising a plug 
of resilient material having a partial axial bore and a 
radial bore communicating with said axial bore, means for 
closing said radial bore, radial holes in said plug and clos 
ing means, and a radial pin passing through said radial 
holes to hold said closing means and plug in assembly; 
and two impervious ear pieces each having a hole, and a 
headband, said plugs being mounted in said last named 
holes in watertight relation, with said axial bores open 
ing within said ear pieces, and said radial bores and the 
closing means therefor and said pins being disposed out 
side said ear pieces, said pins being the ends of said head 
band. 
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