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This invention‘relates to acoustic devices and 
more particularly to devices for aiding or improv 
ing the reception and detection of sound wave vi 
brations by those who are hard of hearing.y 
An object of this invention is to enable the hard 

of hearing to receive and detect sound waves more 
readily and more naturally over a greater portion 
of the frequency range of speech and music. 
A feature of this invention comprises a tele 

phone receiver having a vibratory member adapt 
ed to actuate a bone vibrating or agitating mem' 
ber, and, also, to generate sound waves, which 
waves are led through a restricted path or .passage 
to the ear drum of a user. p 
Another feature comprises a telephone receiver 

supported in the ear of a user, the vibratory mem 
ber of the receiver being adapted to generate 
sound waves which are led directly to the user’s 
ear and also to actuate a vibrator member adapt 
ed to contact with the skin and to vibrate the 
head bone in front of the user’s ear. 
One embodiment of this invention comprises 

a telephone receiver comprising a case enclosing 
a vibratory member and actuating means there 
for, a vibrator member connected to the vibratory 
member at one end and adapted to be pressed 
against and to vibrate the head bone behind a 
user’s ear, and a sound wave conduit or tube de 
flning a restricted passage and leading from the 
interior of the case and adapted to be inserted 
in the ear canal of a user. The receiver may be 
supported on the user’s head by a headband, strap 
or ribbon. 
Another embodiment comprises a telephone re 

ceiver comprising a case enclosing a vibratory 
member and actuating means therefor, the re 
ceiver being coupled to a hard or soft rubber 
molded member adapted to be inserted in the user’s 
ear to support the receiver therein, and having 
a sound wave passage leading from the vibratory 

‘ member to the user’s eardrum, and a vibrator 
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member extending from the case, vibratable by 
the receiver vibratory member, and adapted 
to rest-against the user’s skin and to vibrate the 
head bone in front of the ear. 
A more complete understanding of this inven 

tion will be derived from the detailed description 
which follows, read with reference to the ap 
pended drawing, wherein: ^ 

Fig. 1 is a side elevational View of one embodi 
ment of this invention, partly broken away and 
partly in section to expose the details of its 
construction; 

Fig. 2 illustrates the mode of use of the device 

'face of the wall 26 of the casing. 
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of Fig. 1, and the manner in which it is associ 
ated with the user’s ear and head (not shown) ; 

Fig. 3 is a sectional View of another embodiment 
of this invention; 

Fig. 4 is a view in perspective of the device of 
Fig. 3; and » 

Fig. 5 illustrates the mode of use of the device 
of Fig. 3, and the manner in which it is associ 
ated with the user’s ear and head (not shown). 
There is shown in Figs. 1 and 2 an acoustic 

device comprising a telephone receiver, designated 
generally 10, having a casing or housing 11, 
elongated and substantially rectangular in shape, 
and preferably of insulating'material. 
the casing is an electromagnet structure com 
prising a U shaped bar or member 12 of magnetic 
materialhaving a central perforation or drilling 
13; spaced, central pole pieces or extensions 14, 
14; radially extending pole pieces 15, 15; and an 
energizing coil 16 disposed within the magnet 
structure and surrounding the central pole pieces. 
A diaphragm 17, substantially rectangular in 
shape and either Ofmagnetic or non-magnetic 
material, is mounted in the open end of the casing 
and is secured to the rim 18 along its short edges 
by the casing cover or closure member 19 and 
suitable fastening means such as screws 20. 
'I'he width of the diaphragm is less than the 
width of the inside of the casing so that the 
long edges of the diaphragm are free and un 
clamped. Spacer strips or members 21 restrain 
movement of the electromagnet with reference 
to the diaphragm. An armature 22 is secured to 
the central portion of the diaphragm in spaced 
relation to the extremities of the pole pieces 14, 
15. An elongated member or rod 23 is attached 
to the center of the diaphragm, extends between 
the pole pieces 14, 14, through the drilling 13 
and an aligned opening in the lateral movement 
limiting plate 24, and through an opening 25 in 
the wall 26 of the casing, to terminate in an en 
largement or button member 27 which is posi 
tioned slightly above the plane of the outer sur 

The cover 
member 19 contains an opening or aperture 28 
surrounded by a flange portion 29 over which is 
drawn one end of a sound wave conduit or tube 
30. The energizing coil is connected to termi 
nals, (not shown), with which the cord' tips 32, 
32 of the receiver conductors 33, 33 engage. , 
The receiver is supported on the head of the 

user behind his ear preferably _by a band or 
strap 34 of spring metal, such as Steel, so that 
the button 27 makes firm contact with the skin 
of the head over4 the mastoid eminence. The free 
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end 35 of the tube is inserted in the ear. While 
it is preferable that the free end be of a soft or 
ñexible material, the remaining portion 36 may 
be stiiî, rigid, or of fixed shape and of the contour 
shown in Fig. 2, so as to be 'the more readily 
retained between the user’s head and the lobe of 
the ear and rendered comparatively incon 
spicuous. _ 

In operation, the vibrations of the diaphragm 
cause vibration of the rod 23 and button 27 to 
'agitate and vibrate the mastoid eminence, and, 
simultaneously, the sound waves generated by 
the diaphragm are led through the restricted 
path or passage .provided by the tube 30 directly 
to the eardrum. In this way, the user derives 
the beneñt of both bone and air conduction of 
the sound Wave impulses. 

 The acoustic device of Figs. 3, 4 and 5 com 
prises a casing or housing 37, substantially 
cylindrical in shape and having an open end 
normally closed by a cover or closure member 
38‘having an interiorly threaded flange portion 
39 engaging the externally threaded portion 40 
of the casing. The cover contains a central open 
ing or aperture 41, and has an annular exten 
sion 42. An insert member or earpiece 43,-pref 
erably of hard or soft molded rubber and adapted 
tobe inserted in the -user’s ear, is secured to the 
cover, having a recessed' portion into which the 
extension 42 is adapted t0 fit tightly. This ear 
linsert substantially fills the cavum conchae of 
the ear, and the portion 44 is shaped to ñrmly 
seat into the ear and tightly engage in the audi 
tory canal so as to form a substantially sound 
tight connection. The ‘constricted passage or 
path 45 in the insert member connects the in 
terior of fthe casing With the user’s ear canal. 
The Wire or spring 46 is suiiiciently ñexible to 
be adjustable in shape to ñt the contour of the 
cymba conchae of a particular user, and aids in 
holding the receiver securely in the ear. The 
casing houses a pot-shaped member 47 of mag- 
netic material having a center pole portion v48 
surrounded by an energizing coil 49, and an outer 
pole portion 50 to which a diaphragm 51 of 
magnetic material is secured at its periphery by 
suitable fastening means, such as clamping ring 
52 and screws 53. 'I‘he diaphragm has an angu 
larly extending tab portion 54, adapted to seat 
in a recess 55 in the inner surface of the casing 
and having an aperture 56 in alignment with the 
aperture 57 in the cylindrical Wall of the casing. 
Attached to the central portion of the dia 

phragm is a rod or elongated member 58 having 
a straight portion 59 and parallel portions 60 and 
61 ̀ at the ends of the straight portion and angu 
1arly`disposed with reference thereto. The por 
tion 59 extends through the apertures 56 and 57, 
and when the diaphragm is vibrating, the tab 
54 provides a support on which it pivots. The 
portion 60 terminates in an enlargement or but 
ton 62 adapted, when the receiver is mounted in 
the ear of a user as shown in Fig. 5, to press 
firmly against the skin in front of the ear in re 
gion of the temporal bone. Electric signal im 
pulses are led to the receiver> through the con 
ductors 63. 

In operation, the vibration of the diaphragm 
in accordance with sound wave impulses received 
by the receiver, generates sound waves which 
are led directly to the user’s eardrum through 
the aperture 41 and passage 45, and vibrates 
the connecting rod 58 and button 62 wherby 
the temporal bone is agitated` or evibrated.' 
The 'user is enabled, therefore, to. detector re-l 
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ceive sound wave impulses by bone and air 
conduction,~ simultaneously. 
While the features of this invention have been 

disclosed in several specific embodiments, it is 
understood, ofcourse, that various modiiications 
may be made in the details of construction there 
of ̀ without departing from the spirit of this in 
vention as defined in the appended claims. 
What is claimed is: 
1. An acoustic'device comprising a vibratory 

member, means for actuating said member, a 
case containing said member and means, means 
providing a restricted sound wave passage lead 
ing _from said vibratory member to the eardrum 
of a user, and a vibration conducting rod attached 
at one end to the vibratory member and having 
an enlarged button-shaped portion at its other 
end, said enlarged portion adapted to rest against 
the skin of the user and to vibrate the'head bone 
Aof the user in the region of the ear. 

2. An acoustic device comprising a vibratory 
member, means for actuating said member, a 
case containing said member and means, said 
case comprising a wall on each side of said vi 
bratory member, each wall having an aperture 
therein, a hollow tubular member providing a 
continuation of the aperture in one of said walls 
and a path for sound waves leading to the ear. 
drum of a user, and a vibrator member attached 
to said vibratory member and having a button 
member positionedy in the aperture in the other 
of the walls of said case and adapted to rest 
against the skin and to vibrate the head bone 
of the user in the region of the ear. 

3. An acoustic device comprising a vibratory 
member, means for actuating said member, a 
case containing said member and actuating' 
means, means actuated by said vibratory member 
for communicating the movement thereof to the 
‘head bone in back of a user’s ear, said last men 
tioned means consisting of a rod-like member 
having a button member at one end for engage 
ment with the user’s head, and a tubular mem 
ber connecting the interior of the case and the 
user’s eardrum to communicate to the latterthe 
sound waves generated by said vibratory member. 

4. An acoustic device to be mounted on a user’s 
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head behind the user’s ear, comprising a vibra-l _ 
tory member, ̀ means for actuating said member 
for the generation of sound waves, a casing for 
said member and actuating means, and means 
connecting the interior of said casing with the 
ear canal of the user to conduct the generated 
sound waves thereto, said means comprising a 
hollow tubular member, one end of which is in 
sertable in the ear of a user, the other end of 
which is connected to said casing, and the inter 
mediate portion of which follows the contour of 
the head between the latter and the ear lobe. 

5. An acoustic device comprising a vibratory 
member, means for actuating said member, a 
member insertable in the ear of a user of the 
device,¢said insertable member having a central 
sound wave passage, a case containing thel vi 
bratory member and actuating means and at 
tached to and supported by said insert, and a. 
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vibrator member consisting of a rod-like member ` 
connected at one end to the vibratory member 
and having a button member 'at its other end to> 
rest against the skin of and to vibrate the head 
bone in front of the user’s ear. 

6. .an acoustic device‘to be--mounted in a user’s 
ear, comprising a vibratory member, means for 
causing said member to vibrate, acasing for said 
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member and means, and means for applying the 150 
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1,969,559 
vibrations of the vibratory member‘to the head 
bone of the user in the region of the ear, said 
head bone vibrating means consisting of a rod 
like member attached to said vibratory member 
and having a button member at its other end 
for engaging the head. 

'7. An acoustic device to be mounted in a user’s 
ear, comprising a vibratory member, means for 
causing said member to vibrate, a casing for said 
member and means, and means attached to said 
vibratory member vfor applying the vibrations 
thereof to the head bone of the user in the region 
of the ear, said means comprising an elongated 
member attached at one end to the vibratory 
member and having its other end adapted to be 
placed against the skin of the head, said elon 
gated member being pivotally supported at a 
point intermediate its ends. 

8. An acoustic device comprising a vibratory 
member, means for actuating said member, a 
member insertable in the ear of a user of the 
device, a case containing the vibratory member 
and actuating means and attached to and sup 
ported by said insert, said insertable member hav 
ing a sound wave passage connecting the interior 
of said case with the user’s ear canal, and a 
vibrator member connected to the vibrating mem 
ber and extending from said case to rest against 

the skin of and to vibrate the head bone in front 
oi' the user’s ear, Asaid means being pivotally sup 
ported at a point intermediate its ends. - 

9. An acoustic device comprising a casing, a 
vibratory member and actuating means therefor 
in said casing, said casing havinga pair of sub 
stantially parallel walls, each having an aperture 
therein and disposed on opposite sides of the 
vibratory member, means connected to one of 
said walls connecting the interior oi.’ the casing 
through the wall aperture with the ear drum of 
the user‘, and a vibrator rod secured at one end 
to the diaphragm and terminating in a’button 
member in the aperture in the other of said walls, 
said button member engaging the user’s head 
when the device is supported behind the user’s 
ear with 4the said other apertured wall adjacent 
thereto. 

10. A bone conduction receiver comprising a 
vibratory member, means for actuating said mem 
ber, and a vibration conducting rod attached at 
one end to said vibratory member and having an 
enlarged end portion at its other end for engage 
ment with the user’s body in the region of the 
ear, said rod being pivotaliy supported intermedi 
ate its ends. 

JOSEPH B. KELLY. 
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