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This invention relates to hearing aid apparatus 
of the air conduction type. 

It is desirable to make hearing aid apparatus 
of small size suitable for inconspicuous wear by 
the user, and especially those components includ 
ing the earphone and earpiece mounted near or 
in the ear of the user. The earpiece must give 
minimum discomfort to the user and yet be of 
such design and shape as to ?t the individual 
user whereby it is ?rmly supported in place and 
whereby acoustical feedback and masking eifects 
from outside noises picked up by the ear simul 
taneously with sound arriving through the ear 
piece are eliminated. 
In hearing aid circuits including a high gain 

amplifying device connected between the micro 
phone and speaker wherein the microphone and 
speaker, or earpiece, are in relatively close prox 
imity to one another, sound emitted from the 
speaker, or earpiece, may impinge on the micro 
phone or elements of the high gain amplifying 
device in sufficient intensity to cause an annoy 
ing singing or buzzing noise in the earpiece. It 
is desirable, of course, to prevent such singing or 
buzzing noise from being superimposed upon the 
desired sound impinging on the microphone. It 
is therefore an object of this invention to pro 
vide an improved sound sealing means to fit be 
tween the body of an earpiece and the contacting 
portions of the ear of a user such that a high 
gain amplifying device may be used to advantage 
without disturbing effects. 

In addition to the above described qualities, 
the earpiece preferably is of such material and 
size and shape as to conform to the size and 
shape of individual ears differing Within normal 
limits. 

Therefore, another object of this invention is 
to provide an improved construction of an ear 
piece adapted to the differing sizes and shapes 
of individual ears, and further to provide certain 
details and features of construction which tend 
to increase the efliciency and desirability of such 
a device when used with a sound producing ele 
ment for properly transferring sound to the ear 
without feedback or losses in frequency response 
due to shape, size or acoustical coupling of the 
earpiece or connection thereto. 
Another object of this invention is to provide 

improved apparatus for the carrying of sound 
from a source thereof to the ear, such apparatus 
being particularly adaptable for use with hearing 
aids, radio sets, transceivers, dictaphones, and 
electro-stethoscopes, the size and shape of such 
apparatus permitting use under headgear, such 
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as helmets, by individuals using sound reproduc 
ing apparatus in connection with activities such 
as aviation, armored divisions or deep sea div 
mg. 
Another object of this invention is to provide 

an improved earpiece supported substantially 
within the external auditory canal, that is, the 
external auditory meatus, and arranged to sup 
port the earphone connected to such earpiece ' 
solely by the earpiece supported within that aud 
itory canal. 

Still another object of this invention is to pro 
vide an improved form of soft rubber earpiece of 
small size suitable for inconspicuous wear by the 
user. 

Still another object of this invention is to pro 
vide an improved earpiece for use with hearing 
aid apparatus having a high gain ampli?er con 
nected between the microphone and sound repro 
ducing device or speaker. 
Yet another object of this invention is to pro 

vide a set of such earpieces for use in any indi 
vidual ear differing in size and shape within nor 
mal limits. 
The features of the present invention which 

are believed to be novel are set forth with par 
ticularity in the appended claims. This inven 
tion itself, both as to its organization and man 
ner of operation, together with further objects 
and advantages thereof, may best be understood 
by reference to the following description taken 
in connection with the accompanying drawings 
in which: 

Figures 1 and 2 show, respectively, an assem 
bled and an exploded View of parts of an im-v 
proved earphone and associated apparatus em 
bodying the present invention; 

Figs. 3 and 4 show in detail the construction of 
apparatus shown in Figs. 1 and 2; 

Fig. 5 shows groups of earpiece apparatus em 
bodying the present invention; . 

Figs. 6 and '7 show, respectively, end views of 
apparatus taken substantially on line 6-6 and 
line ‘l—'! of Fig. 5; 

Figs. 8-10 show modi?ed apparatus for realiz 
ing certain features of the present invention, and 

Fig. 11 shows hearing aid apparatus embodying 
the present invention in a human ear. 

Referring to the drawings, wherein the same 
numerals are applied throughout to similar parts, 
Figs. 1 and 2 show respectively an assembled view 
and an exploded view of parts of hearing aid 
apparatus arranged to be supported substantially 
entirely by engagement of an earpiece I0 Within 
the external auditory canal, or meatus, of indi 
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vidual ears differing in size and shape. These 
parts comprise an earpiece or plug I8 formed of 
material such as soft rubber havig a sound trans 
mitting channel I I extending therethrough ar 
ranged in communication with sound transmit 
ting channel I2 of earpiece holder or angular ear 
phone stud I3, the earpiece holder or stud I3 be 
ing releasably and resiliently held within earplug 
III and having its sound transmitting channel £23 
in communication with the sound emitting open 
ing I 4 of speaker unit l5 by means of a resilient 
split ring I‘! loosely held in an annular groove 
I8 within stud I3 and arranged to engage the 
inner edge of speaker ?ange I9. The split ring 
I‘! may take other forms as shown in Fig. 8 for 
the same purpose. 
The sound channels I I, I2 and I4 are prefer 

ably round in cross section and are made as large 
as possible consistent with suitable strength in 
the wall thickness of the studs, earpieces and ear 
phone. It has been found that when such sound 
channels have a diameter which is too small, un 
suitable transfer of sound energy takes place. In 
the hearing aid apparatus shown herein suitable 
transfer of sound energy takes place when the 
diameter of the openings I I, I2 and I4 are in the 
order of one-tenth of an inch. 
The earpiece I 0 is releasably and resiliently 

held on its holder or stud I3 by cooperation of 
the ?ange 20 on stud I3 within the enlarged an 
nular inner groove 2I of earpiece I8, the earpiece 
or plug Ill being attached to and detached from 
its holder I3 by distorting the shape of the rubber 
earpiece I0 and moving it off the holder I3. Such 
easy removal allows a resilient earpiece of any 
suitable size to be conveniently attached to holder 
I3 or removed therefrom so that a user may read 
ily select and try different sizes and shapes of 
earpieces forming a set. 
The earpiece I0, and other similar ones shown 

herein, are made of soft resilient material, not 
only for allowing earpieces of different sizes com 
prising a set to be readily attached to and de 
tached from the holder I3 but also to provide soft 
expansible surfaces arranged to avoid injury or 
discomfort to the ear when inserted therein and 
to cause a suitable engagement or sound seal be_ 
tween the body of the earpiece Iil and the walls 
of the external auditory canal. 

Speci?cally, earpiece I0 comprises a resilient 
body portion 23 having integrally formed spaced 
?anges 24 and 25 arranged to engage the walls 
of any individual auditory canal differing in size 
and shape, the rearward portion of the earpiece 
I 0 having a flared portion 26 arranged to seal the 
mouth of such canal and to limit the depth to 
which the earpiece I0 is inserted in the auditory 
canal." The forward soft resilient ?ange 25, not 
braced by holder I3, when it is in operative posi 
tion, provides a soft cushion so as to avoid injury 
or discomfort to the car when the earpiece is in 
serted into the auditory canal. The particular 
arrangement and shape of the ?anges 24 and 25 
and the ?ared portion 26 serve, when in the ex 
ternal auditory canal, to provide a relatively large 
resistance to movement or shifting of the ear 
piece ID in such canal because of a good air seal 
between ?ared portions 26 and ?ange 24 and also 
between ?anges 24 and 25, and because ?anges 24 
and 25 are not easily de?ected out of operative 
position when an attempt is made to remove the 
earpiece from the ear. 
Because of the soft resilient nature of earpiece 

I0, only four earpieces, each suitably and differ 
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4 
ently dimensioned, are necessary to ?t all but 
most unusually large or small ear canals. 
The earpiece holder I3 is preferably made of a 

transparent, light and easily moulded material 
such as Lucite or polystyrene, which presents a 
pleasing appearance and in the manufacturing 
process is machined easily. Speci?cally, holder 
or stud I3 comprises a cylindrical portion 28 of 
small diameter with integrally formed flange 20 
therein and a larger hollow angularly truncated 
cylindrical portion 29 within which there is the 
inner annular spring retaining groove I8. 

Spring I‘! of spring steel, or of other suitable 
material having springlike properties, is split so 
as to be readily inserted in groove I8 of holder I3 
in the manufacturing process, within which 
groove it is normally retained by the user so as 
to be in position to engage and hold resiliently 
the inner edge of speaker ?ange I9. 
Speaker I5, releasably held on stud I 3 by means 

of resilient spring I1, is preferably of the type 
shown and described in the copending patent ap 
plication of Gilbert E. Gustafson, Serial No. 
484,153, ?led April 23, 1943, and assigned to the 
assignee of the present invention, such speaker, 
or earphone, including a diaphragm movable in 
response to electric currents of voice frequency 
whereby sound pressures varying at voice fre 
quency are transmitted through channels I4, I2 
and Ii to the auditory nerves of the ear when 
the earphone is in operative position. 

Speaker I5 shown in detail in Figs. 3 and 4 
has a housing 33 with a cover 3| suitably fastened 
thereto, said cover having a cylindrical outwardly 
projecting portion 32 with an annular ?ange por 
tion I9 thereon arranged to cooperate with spring 
member I‘! in holder I 3 so as to maintain speaker 
I5 on stud I3, from which it may be readily sep 
arated by exerting a relatively small tension 
force between the speaker I5 and stud I 3. 
A circular sound pressure producing diaphragm 

34 of magnetic material, mounted in a suitable 
recess 35 in housing 30, has its center portion nor 
mally attracted to the right in Fig. 4 by the mag 
netic ?ux from pole pieces 31 and 38, which flux 
is set up by a permanent magnet 39 having op 
posite magnetic poles abutting and maintaining 
members 31 and 38 in spaced relationship, the 
pole pieces 3‘! and 38 and magnet 39 being ?rmly 
?xed to housing 33 by a cementlike material, as 
explained in the above mentioned Gustafson pat 
ent application. 
Diaphragm actuating coils 40 and 41, wound 

respectively on pole pieces 3'! and 23, are serially 
connected, so that a magnetic flux of voice fre 
quency passes through the magnetic circuit in 
cluding pole pieces 31 and 38, magnet 39 and the 
center portion of diaphragm 34 when voltages of 
voice frequency are applied to coil leads 44 and 
45, connected respectively to binding posts 43 
and 47, the binding posts 45 and 41 being fastened 
to the housing 3!} by means of screws 48 and 49. 
Such magnetic ?ux of voice frequencies causes 
the inner portion of diaphragm 34 to move with 
corresponding frequency and amplitude whereby 
corresponding sound pressures are transmitted 
through channel I4 to the auditory nerves of the 
user. 

A suitable dust ?lter 50 is carried by cover 3I 
and covers the opening of speaker sound chan 
nel Iii, such dust filter 50 allowing sound trans 
mission therethrough but being impervious to 
solid materials, so as to maintain the inner por 
tion of speaker I5 free of dust and other foreign 
materials. 
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Because of the resilient nature, and‘ shape of 
the soft. rubber earpiece. III‘ and the shape of hold 
er or stud I31, only four such earpieces I0 and four 
studs or holders I3 of suitably different dimen 
sious are necessary to fit comfortably the ears. of 
individual adults and children di?ering. in size 
and shape within normal limits. 

In' Figs. 5v through 8, the set of earpieces» or 
plugs I’UA, I013, I00 and IOD, having the shapes 
and relative sizes shown, together with the set of 
holders or; stud-s I3A, I33, I36 and I3D‘, having 
shapes and. relative sizes shown, allow sixteen 
possible combination sets, such sixteen combi 
nation. sets being suf?cient to ?t comfortably the 
ears of all adults and children differing in size 
and shape. within normal limits. Any one of' the 
earpieces HI ?ts. on, any one of the holders or 
studs I3> as shown in Fig. 1. 

In‘ Fig. 5; the group of earpieces IIlA, IOB and 
I'IIIEJv comprises a large size earpiece IGA, a me 
dium size earpiece I03 and a small size earpiece 
I-IIC, each having a pair of spaced ?anges 24 and 
25 near its forward end and a ?ared portion of 
larger diameter 26 at the back end, the maximum 
diameters of they ?anges and flared~ portion of a 
particular earpiece being progressively larger 
along the axial length of the earpiece from the 
forward end to the back end, and the correspond 
ing ?ange on each earpiece having a diameter 
312 inch smaller than the corresponding ?ange 
on. the next. larger size earpiece. Also, in. each 
earpiece the cross section of each ?ange 24 or 
25 is such that the soft resilient material com 
prising such ?ange is displaced more easily by 
contacting portions Of the car when the earpiece 
is inserted in the ear than is the case when the’ 
earpiece is removed from the ear. That is, each 
earpiece encounters more‘resistance to its mo 
tion out of the auditory canal than the resist 
ance encountered to its motion into the canal. 
It is easy to insert an earpiece into the ear but‘ 
it requires suf?ciently greater force to remove. 
that. earpiece so that the random forces encoun 
tered in the wearing of the earphone are not suf 
?cient to distort its position. This feature allows 
a particular stud I3 and‘ speaker IE to be sup 
ported solely by engagement of the earpiece with 
the walls of the auditory canal. 
In particular, in Fig. 5 each earpiece has a tip 

25, not braced by the body portion of a connected 
stud when it is in operative position, and a con 
vex faced flange “which is positioned and shaped 
so as to be easily depressed. when the earpiece is 
inserted in the auditory canal and to cause con 
siderable. resistance to motions of the earpiece 
when attempt is made to move it from its nor 
mal operative position in the car. This feature 
allows the earpiece to be inserted in the ear with 
out discomfort and to be held ?rmly'therein so as 
to provide a good sound seal between the body 
of the earpiece and walls of the auditory canal 
when in operative position. Also, an improved 
sound seal is provided between the forward ?ange 
25 and the walls of the auditory canal by the 
termination of the‘ convex flange portion 25 in a 
substantially ?at portion 55, the flat portion 55 
contacting the walls of the auditory canal over a 
substantial area when the earpiece is in oper 
ative position. 
In Fig. 5, the second ?ange 24 on each one of 

the earpieces comprising the group IDA, IIIB 
and H10 has a convex face 56 facing the forward 
end of the earpiece and a plane face 51 lying 
substantially in a plane perpendicular to the axis 
of‘ the earpiece. Such shape provides that the 
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resilient. material comprising. the second ?ange 
is" more easily de?ected toward ?ared portion, 26 
when the earpiece-y is inserted in operative posi 
tion in. thev car than toward ?ange 25 when at~ 
tempt is. made to: remove the earpiece from such 
operative‘. position. The maximum diameter of 
the second flange 24 is somewhat greater than 
the maximum diameter of the tip ?ange 25 so 
that both ?anges make suitable contact with the‘ 
walls. of. the auditory canal and define a sound‘ 
deadening air space between the two ?anges. 

The. flared. portion. 26' on each one» of the ear 
pieces IIIA, I03 and IEIC; joined to the second. 
?ange 2'4" by-soli'd portion 23 and of ‘different and 
suitable; size and shape in each earpiece com 
prising, a set, provides a seal for the mouth of 
the auditory canal. and provides a stop for lim 
iting the distance the earpiece is inserted in the 
ear. Such ?ared portion 26 terminates in a plane 
21 extending substantially perpendicular to the 
axis of the earpiece, which plane is substantially 
coplanar with the plane of the ear concha when. 
theearpiece is in operative position. 
In Fig.5, each of the group of earpiece holders 

or studs I3A, I'3B and I3C has a small cylindrical 
portion 28 with. an integrally formed flange 20 
and a hollow cylindrical angul‘arly truncated por 
tion 29 having the inner annular spring retaining 
groove I8 therein arranged to loosely hold spring 
I'I insemi-permanent position. Each of the rela 
tively large cylindrical portions 29 shown herein 
is truncated at an angle of substantially 60° to 
the axis of the small cylindrical portion 28' as 
shown in Fig. 5. In each of the earpiece holders 
I.3A, ISB and I3C the dimensions of the smaller 
cylindrical portion 28 and the radial and axial 
thickness of flange 20 are the same. The axial 
length of enlarged truncated portion 291 is differ 
ent in each one of‘ the studs I3A, I313 and I3C' 
althoughv its outer diameter and dimensions of‘ the 
spring retaining groove. I8 are the same in each 
one‘. 
The front face 60 in each one of the studs I3A, 

I'3B and I3C in Fig. 5, when in operative position 
in the ear, is. substantially coplanar with the 
plane of‘ the ear concha. since the outer plane 21 
of the earpiece II! is coplanar with that plane, and‘ 
the axial dimension of enlarged portion 29 then 
determines the. distance that speaker I5 is dis 
placed from the entrance to the external auditory 
canal. The. studs I3A, I3B and I3C have the 
portions 29 of such differing axial lengths as to 
allow suitable support of speaker I5 in relation to 
the geometry of individual adult ears differing 
within normal limits. 
In other words, one of the set of rubber ear 

pieces I DA, I03, I00 and IIJD in Fig. 5 conforms 
suitably to the geometry of the external auditory 
canal of substantially all individual ears differ 
ing in size and shape within normal limits, and 
one of the sets of studs or holders I3A, I3B, I3C 
and I3Dv in Fig. 5 conforms suitably to the ge 
ometry of ear portions projecting beyond the 
mouth of the external auditory canal such that 
speaker I5 may be conveniently carried on the 
stud I3. 
In all of the earpieccs shown in Fig. 5 there‘ are 

three sound seals for greatly attenuating sound 
pressures transmitted through the central ear 
piece opening II in their path back out of the 
ear between the outside wall of the earpiece and 
thev wall of the ear canal so as substantially to 
prevent such feedback. Without such precau 
tions, the. sound pressure fed back would influence 
the operation or behavior of parts of the com- 
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posite hearing aid apparatus which causes such 
sound pressures to exist. For example, in hearing 
aid apparatus wherein the microphone is nor 
mally mounted in relatively close proximity to the 
user’s ears, sound pressures fed back from an un 
suitable earpiece in?uence the operation of the 
microphone to such an extent that a continuous 
singing or buzzing noise is heard by the user 
when listening to other sounds. This behavior is 
particularly objectionable when, as shown in Fig. 
2, the hearing aid apparatus is provided with high 
gain amplifying means SI connected between the 
microphone J2 and sound reproducing device or 
speaker I In such case sound waves taking the 
paths 63 and 5d from the sound emitting opening 
II to the high gain ampli?er 6i and microphone 
62 respectively may cause such singing or buzzing 
noise to appear. In my apparatus this singing 
and buzzing noise effect is prevented by the pre 
viously mentioned sound seals. 
Earpieces of my construction are particularly 

applicable for use with such high gain apparatus 
of the type shown in the copending patent appli 
cation of John G. Prentiss, Serial N 0. 504,958, ?led 
October ll, 1943, assigned to the same assignee as 
the present application. The ?anges ‘24 and 25 
and ?ared portion 23 not only provide means for 
supporting a complete earphone unit in a user’s 
ear by engagement of an earpiece with the walls 
of the auditory canal but also provide three sound 
seals with an intermediate sound deadening air 
space between adjacent ?anges and ?ared por 
tions. 

Fig. 2 shows a small earpiece i013 mounted on 
a small earpiece holder or stud 23D, such ear 
piece IQD and stud iIiD forming one of a set with 
the earpieces and studs shown in Fig. 5. Ear 
piece IllD and stud i3D are especially arranged 
for use by a child or by adults having very small 
ears. In such case the set of earpieces IGA, HEB, 
ISC and set of studs ISA, 533, I30 are available 
to children having somewhat larger ear canals 
than normal size. 
In Fig. 2, earpiece MD is characterized by the 

fact that it has but one ?ange, a tip ?ange 25, 
and an integrally formed ?ared portion 25 joined 
to the tip ?ange 25 by a hollow conical shaped 
portion 66. The tip ?ange 25 is of soft resilient 
material, has a convex surface facing the for 
ward direction and is not braced by the solid body 
portion of stud l3D so that it is quite resilient and 
enters the car without discomfort. 

In order to provide a good sound seal between 
the body of the earpiece and the wall of the audi 
tory canal, a beveled surface 6? of suitably large 
area is arranged to engage a relatively large area 
of the auditory canal surface so that a closed air 
chamber between tip ?ange 25 and ?ared portion 
26 exists when the earpiece is in operative posi 
tion in the auditory canal. 
The ?ange 25 in Fig. l so formed as to be 

readily de?ected by contact with the walls of the 
auditory canal when it is inserted in the ear and 
is not easily pulled out of engagement with such 
wall when random forces are encountered during 
wearing of the earphone, such forces tending to 
withdraw or shift the earpiece from its operative 
position. 
Earpiece li'lD and stud I3D, although respec 

tively of different shapes and sizes from earpieces 
IGA, I68 and IGC and studs I3A, I3B and I30, 
are so made that they may be readily inter 
changed in the set in any manner in effecting a 
suitable combination. That is, sixteen possible 
combinations are available when the set com 
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8 
prises the interchangeable earpieces IDA, IOB, 
IBC and IOD and studs I3A, 13B, I3C and I3D. 
In all of the studs I3A, I3B, 13C and I3D the 

enlarged cylindrical portion 29 in Figs. 1 and 5 is 
truncated at an angle of 60°. This feature allows 
an attached earphone I5 to be held close to the 
body of the outer ear structure within the space 
de?ned by the antihelix, tragus and antitragus. 

It is realized that the spring I 1 shown in Fig. 1 
may take forms and shapes for providing a quick 
releasable connection between the holder I3 and 
earphone I5. Fig. 8 shows a modi?ed and pre 
ferred spring member ‘ID arranged to be held me 
modi?ed earpiece holder or stud ‘H shown in 
Fig. 9. 
Member 10 of resilient material has four cor 

ners l3, 14, 15 and 16 arranged to be held respec 
tively under four small raised projections 18, ‘I9, 
88 and SI on the inner wall 82 of the stud 'II 
corresponding to inner wall 82 of the stud shown 
in Fig. l. The four raised resilient lips 83, 84, 
85 and 88 of member ‘in are arranged to resiliently 
and tightly hold ?ange I 9 of speaker I 5 in opera 
tive position, with the sound transmitting chan 
nel Id of speaker I5 in communication with sound 
transmitting opening I2 of stud ‘l I. Once member 
if! is inserted in operative position in stud ‘H, the 
relatively sharp corners l3, 14, ‘I5 and lil pene 
trate to a small degree into the material com 
prising projections 18, "I9, ac and ill and a perma 
nent connection between spring member 10 and 
holder ll exists with resilient lips 83, 84, 85 and 
86 in operative position to resiliently engage ?ange 
:9 of speaker I5 so as to hold face 88 of stud ‘II 
tightly against face 89 (Fig. 4) of speaker I5, with 
opening 99 allowing passage of sound. 

In order to prevent sound energy from being 
transferred around the outer surface of ?ange I9 
of speaker I5, a resilient washer 81 in Fig. 10 of 
small thickness and of the dimension of face 88 
is interposed between speaker face 89 and stud 
face 88. 

Fig. 11 shows an earpiece IOD and stud |3D of 
the types shown in Fig. l in an operative position 
within a human ear I90. It is seen that the tip 
25 positively engages the wall I02 of the external 
auditory canal I63 and that the earpiece ?ared 
portion 25 seals the mouth I 04 of the auditory 
canal with a sound deadening space H25 between 
the body of the earpiece IOD and the walls I 02 of 
the external auditory canal. 
While the particular embodiments of the pres 

ent invention have been shown and described, it 
will be obvious to those skilled in the art that 
changes and modi?cations may be made without 
departing from this invention in its broader as— 
pects, and therefore the aim in the appended 
claims is to cover all such changes and modi?ca 
tions as fall within the true spirit and scope of 
this invention. 

I claim: 
1. In combination, an earpiece of soft, resilient 

material having a cylindrical sound transmitting 
channel extending therethrough, said channel be 
ing easily closed by relatively small forces exerted 
on said earpiece, an earpiece holder of generally 
cylindrical shape having a hollow cylindrical por 
tion thereof extending snugly into the earpiece 
channel su?iciently that said earpiece is held on 
the holder by the resilient nature of the earpiece, 
said cylindrical portion having a sound opening 
therethrough registering with said sound chan~ 
nel and being of such length and so disposed that 
the transmitting channel of the earpiece remains 
open when said relatively small forces are exerted 
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on said earpiece, said holder having a hollow an 
gularly truncated substantially cylindrical por 
tion and a snap connector on said truncated por 
tion arranged to connect the sound opening of 
the sound reproducing device with the hollow in 
said truncated portion and with said sound open 
ing in said holder, in a readily attachable and de 
tachable manner, the angle between the axis of 
said earpiece holder and the axis of said sound 
reproducing device attached at said connector be 
ing determined by the angle of truncation of said 
earpiece holder. 

2. An adapter, including a cylindrical portion 
having an opening therethrough arranged to al 
low passage of sound and an annular ring there 
on for receiving and holding open the easily 
closed sound opening in an earpiece of soft, re 
silient material, and an enlarged, angularly trun 
cated, cylindrical portion integral with said ?rst 
mentioned cylindrical portion, having an opening 
therethrough to allow passage of sound, the axis 
of said opening in said truncated portion being 
at an angle with the axis of the opening in said 
first mentioned cylindrical portion, the openings 
in the two cylindrical portions registering to 
gether to form a continuous sound opening, said 
truncated portion being provided with a snap con 
nector ring. I 

3. In combination, an earpiece of soft resilient 
material having a cylindrical sound transmitting 
channel extending therethrough, said channel be 
ing easily closed by relatively small forces exerted 
on said earpiece, an earpiece holder of cylindrical 

10 

15 

20 

25 

30 

10 
shape having a hollow cylindrical portion thereof 
extending snugly into the earpiece channel such 
that said earpiece is held on the holder by the 
resilient nature of the earpiece, said cylindrical 
portion being of such length and so disposed that 
the transmitting channel of the earpiece remains 
open when said relatively small forces are exerted 
on said earpiece, said holder having a hollow an 
gularly truncated cylindrical portion integrally 
formed with said ?rst hollow portion and extend 
ing a predetermined distance away from said ear 
piece, a sound reproducing device having a sound 
transmitting channel, and means on said trun 
cated portion arranged to hold said sound repro 
ducing device in quickly attachable and detacha 
ble relationship and with the axis of the sound 
transmitting channel of the sound reproducing 
device displaced at an angle with the sound trans 
mitting channel through the earpiece. 

ELIZABETH L. KELSEY. 
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