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My invention relates to bone conducting
receivers for use by persons hard of hearing.

An object of the invention resides in provid-
ing a bone conducting receiver capable of trans-
forming electrical impulses produced by audible
sounds as well as impulses produced by an elec-
tric generator into mechanical vibrations.

A still further chject of the invention resides
in preoducing a bone conducting receiver par-
ticularly capable of being used for test pur-
poses as for example with an audiometer.

An object of the invention resides in provid-
ing a bone conducting receiver in which the mass
of the moving partrts is reduced to a minimum.

Another object of the invention resides in pro-
viding a receiver in which the output dces not
materially vary for variations in frequency of
the electrical impulses.

A still further object of the invention resides
in providing a bhone conducting receiver in which
the frequency response is not affected by varia-
tion in pressure on the contact member.

Another object of the invention resides in
providing a bone conducting receiver having a

contact member adapted to be pressed against

a.portion of the head of the user and in which
the degree of pressure exerted doess not affect
the operation of the receiver.

A still further object of the invention resides
in providing a receiver having s contact mem-
ber movable in cne direction and an actuating
member therefore movable in a direction sub-
stantially at right anglss tc the direction of
movement of the contact member.

An object of the invention resides in utilizing
an electro-magnet providing a magnetic path
and having an armature movable in said path in
respense to variations in the magnetic flux in
said path and in further providing a reed to
which saild armature is attached and which is
adapted to be vibrated transversely upon move-
ment of the armature.

Another object of the invention resides in
anchoring one end of the reed and in guiding
the other end of said reed for longitudinal move-
ment but limiting the transverse  movement
thereof whereby the span of the reed is varied
upon vibration thereof.

A still further object of the invention resides
in providing a contact member guided for move-
ment in a longitudinal direction with respzct to
said reed.

Another object of the invention resides in
attaching said contact member to the free end
of the reed and in arranging the contact surface
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thereof substantially at right angles to the
direction of extent of the reed.

Other objects of the invention reside in the
novel combination and arrangement of parts
and in the details of construction hereinafter
illustrated and/or described.

In the drawings:

Fig. 1 is an elevational sectional view of a
bone conducting receiver illustrating an embodi-
ment of my invention.

Fig. 2 is an elevational sectional view taken
of line 2—2 of Fig. 1.

Fig. 3 is a view similar to Fig. 1 illustrating
a modification of the invention.

Fig. 4 is an elevational sectional view taken
of line 4—4 of Fig. 3.

In certain types of bones conducting receivers
new in use, the output varies considerably with
variation in the frequency of the  electrical
impulses and the freguency response is also
affected by variation in pressure on the contact
member. In other types considerable energy. is
required to dperate the same. The instant inven-
tion provides a construction in which the faults
of both of such types of bone conducting
receivers are largely overcome.

The form of the invention shown in Pigs. 1
and 2 comprise a case 18 having a back i, side
walls 12, and upper and lower walls {8 and {4.
This case is open at the front and it is normally
closed by means of a closure {3 which is detach~
ably secured to the case. The case 18 and the
closure 15 can be constructed of metal or of a
molded plastic material.

The entire mechanism within the case {§ is
supported from the closure 15 in the following
manner. Disposed within the case 18 and rest-
ing on the back 1 of said case is a supporting
plate Z4. This plate is attached to the closure
{5 by means of two legs 6 which have feet {7
and 18 extending outwardly therefrom. The feet
17 overlie the plate 24 and are secured thereto
by ineans of screws 8 which extend through
sald feet and are threaded into the said plate.
The feet (8§ underlie pads 24 formed on the
closures i5 and are attached to said closure by
means of screws 22 which extend through the
pads 2 and said feet and which have nuts 23
serewed upon the inner ends of the same.
Screws 25 extending through the back |1 of case
18 and threaded into the plate 24 hold the closure
15 and attached parts mounted within the case
ig.

The invention utilizes an electro-magnetic
device 38 which consists of a permanent magnet
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8¢, This mazgnet is clamped between two core
members 27 and 28 which overlie the same ab ils
ends. Secrews 29 extend through these core mem-
bers and are threaded into the piate 4. A
spacer 31 is disposed between the core membsr
28 and the plate 24 and serves to bring the said
core members toward the center of the case.
The core members £7 and 2§ have coils
mounted on the same and terminate in poles J&.
KMounted on the plate 24 is a bleck which
supports a vibrating reed 3%, Reed 35 has secured
to it an armature 36 which les in the magnetic
path forimed by the maguet I8 and the core
members 27 and 28 and in. itself forms a core
member constituting a part of the magnet cir-
cuit through the coils 82. The reed 33 has
attached to the free snd thersof a mounting 37
which has alse attached to it one end of a lsaf
spring 28. The other end of said leafl spring is
secured by means of serews 41 to a pad 8§ formed
on the closure. Ry means of this construction
the reed %5 is held from transverse movement
but aliowed to vibrate due to attraction and re-
pulsion of the armabure 36 by mieans of the DOIES
38 of the eleciromagnetic device 3. Attached
to the mounting 87 is a spindie 42 which is
guided for longitudinal movement by means of
a bushing 4% mounted in a hollow boss &2
tormed on the closure (3. This spindie has
secured to the outer end of the same a contact
member 45 which has a contact surface 48. The
said contact member ig in the form of a button
and has a shank 47 which is spaced from the
bore 48 in the boss 46, The surface 4§ is adapted
to be placed against a portion of the head of
the user whereby vibrations of the member €0
are imparted to the bone structure of the head.

The operation of the invention is as follows:
When pressure is applied tc the surface 45 of the
contact member 45 as is the case when the bone
conducting receiver is placed in use, such pres-
sure is end-wise against the reed &5 and does nob
affect movement of the reed. "As pulsating cur-
rents received from a suitable transmitter pass
through the coils 32, such currents cause a pul-
sating flux to flow through the magnetic circuit
with which said coils are asscciated and through
the armature 36. This causes the reed 2§ fo vi-
brate. Vibration of the reed changes the span of
the same and causes the mounting 87 and the
coniact member 47 to move in a longitudinal di-
rection and with respect to said reed. Such move-
ment is substantially at right angles to the move-
ment of the armature 8%. I have found that
exerting considerable pressure on the surface 36
by holding the contact member 45 firmly in con-
tact with the head does not apparently affect
the operation of the device.

In PFig. 3 I have shown a form of the inven-
tion which is similar to that illustrated in that
Fig. 1. Due to the fact that certain of parts are
the same, the description of such parts will not
be repeated, and the same reference numerals to
which the suffix “o” have been added will be used
to designate corresponding rarts.

The form of the invention shown in Fig. 3 uses
a duplicate magnetic device indicated at 38b and
a, reed 35b operated thereby. The construction
of these parts being the same as the correspond-
ing parts of the device shown in Fiz. 1, the same
reference numerals followed by the character “b”
will be used to describe such parts and the de-
scription thereof will not be repeated. It will be
noted in this form of invention that koth of the
reeds 35¢ and 38b are attached to the block 34a,
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likewise the said reeds are both attached to the
mounting 37e. By means of this construction
the leaf spring 88 may be dispensed with. “Af the
same time more power can be derived from the
receiver so that greater outpul may be had from
the same.

The advantages of the invention are manifest.
My invention requires a minimum amount of
power to operate. My improved bone conducting
receiver is very efficient in operation. Pressure
exerted upon the contact member of the inven-
tion does affect or vary the normal operation of
the same. The invention can be constructed at
small expense and is extremely simple. In my in-
vention there are no cemplicated parts to get out
of order and the device will continue to operate
indefinitely without attention.

Changes in the specific form of my invention,
as herein described, may be made within the scope
of what is claimed without departing from the
spirit of my invention.

Having descriked my invention, what I claim as
new and desire to protect by letters patent is:

1. In a bone conducting receiver having a con-
tact member adapted to engage the user’s head a
vibrating member having movement in a first di-
rection and having movement in a second direc-
tion at right angles to said first direction and of a
lesser amplitude than the amplitude in said first
direction, actuating means imparting movement
to said vibrating member in said first named di-
rection, said contact member being movable in
the same direction ag said second named direction
and being energized by said vibrating member
said contact member when pressure is applied
thereto by engagement with the head of the user
producing no perceptible resistance to the move-~
ment of said vibrating member in said first named
direction.

2. 1n a bone conducting receiver having a con-
tact member adapted to engage the user’s head a
vibrating member having movemsnt in a first di-
rection and having movement in a second direc-
tion at right angles to said first direction and of a
lesser amplitude than the amplitude in said first
direction, an armature movable in the same direc-
tion as said fivst named direction and imparting
movement to said vibrating member, said con-
tact member being movable in the same direc-
tion as said second named direction and being en-
ergized by said vibrating member said contact
member when pressure is applied thereto by en-
eagement with the head of the user producing no
perceptible resistance to the movement of said vi-
brating member in said first named direction.

3. A vibrator for use in a bone conducting re-
ceiver having a contact member for engagement
with the head of the user movahle in & certain
direction, said vibrator including & vibrating oper-

.ating member having movement in a first direc-

tion and in a second direction at right angles to
the first direction with the amplitude of vibra-
tion in the first direction being greater than the
amplitude of vibration in the second direction said
operating member being placed with the second
direction of vibraticn parallel with the direction
of movement of the contael member, actuating
msans imparting vibratory motion to said oper-
ating member in said first named direction, and
motion transmitting means between said oper-
ating member and said contact member said con-
tact member when pressure is applied thereto by
engagement with the head of the user producing
no perceptible resistance to the movement of said
vibrating member in said first named direction.
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4. A magnetic vibrator for use in a bone con-

ducting receiver having a contact member formed
with a contact surface for engagement with the
head of the user and movable in a direction nor-
mal to said contact surface, said vibrator includ-
ing an electro-magnet, an elongated reed adapted
to flex and energized by said electro-magnet, one
end of said reed being fixed and the other end of
sald reed being adapted to have longitudinal
movement produced by change in the span of the
reed occasioned by flexing thereof and motion
transmitting means between said contact member
and the last named end of the reed and trans-
mitting longitudinal motion from said reed and
to said contact member in a direction substan-
tially normal to the contact surface thereof said
contact member when pressure is applied to the
same through engagement with the head of the
user producing no perceptible resistance to the
flexing of the reed.
. 5. In a bone conducting receiver having a con-
tact member for engagement with the user’s head
and formed with a contact surface a support, an
elongated reed having greater longitudinal rigid-
ity than transverse rigidity, attaching means for
attaching one end of said reed to said support,
said attaching means holding said reed from lon-
gitudinal and transverse movement at such end,
guide means af the other end of said reed for
guiding said reed for longitudinal movement
and for restraining lateral movement of the reed,
motive means acting on said reed intermediate its
ends and adapfed to set up transverse vibrations
in said reed to cause the second named end of the
reed to move longitudinally of ths reed toward
and from the first named end of the reed, a con-
tact member having a contact surface transverse
of the direction of extent of said reed for trans-
mitting force in the direction of extent of the
reed, and motion transmitting means between
said contact member and the end of the reed and
having rigidity in the direction of extent of the
reed said contact member when pressure is ap-
plied to the same through engagement with the
head of the user producing no perceptible re-
sistance to the movement of the reed in a trans-
verse direction.

6. In a bone conducting receiver having a con-
tact member for engagement with the user’s head

and formed with a contact surface a support, an !

elongated reed having greater longitudinal rigid-
ity than transverse rigidity, attaching means for
attaching one end of said reed to said support,
said attaching means holding said reed from lon-
gitudinal and transverse movement at such end,
guide means at the other end of said reed for
guiding said reed for longitudinal movement and
for restraining lateral movement of the reed, mo-
tive means acting on said reed intermediate its
ends and adapted to set up transverse vibrations
in said reed to cause the second named end of the
reed to move longitudinally of the reed toward
and from the first named end of the reed, a con-
tact member having a contact surface and motion
transmitting means for transmitting Iongitudinal
motion from the second named end of the reed
and to the contact member in a direction trans-
verse to the contact surface of said contact mem-
ber said contact member when rressure is applied
to the same through engagement with the head of
the user producing no perceptible resistance to
the movement of the reed in a transverse direc-
tion.

7. A vibrator for use in a bone conducting re-
ceiver having a contact member for engagement
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with the head of the user, said vibrator including
an electro-magnet, an elongated reed adapted to
be moved by said electro-magnet and arranged to
flex in accordance with the force exerted by the
electro-magnet, the span of said reed changing
during flexing and motion transmitting means
movable in accordance with the change in span of
said reed and operating said contact member
said contact member when pressure is applied to
the same through engagement with the head of
the user producing no perceptible resistance to the
flexing of the reed.

8. A vibrator for use in a bone conducting re-
ceiver having a contact member for engagement
with the head of the user, said vibrator includ-
ing an electro-magnet, an elongated reed adapt-
ed to be moved by said electro-magnet and ar-
ranged to flex in accordance with the force ex-
erted by the electro-magnet, the span of said reed
changing during fiexing, restraining means for re-
straining longitudinal movement of the reed at
one end thereof, said contact member being con~
nected to the reed at its other end and actuated
by the changes in the span of the reed said con-
tact member when pressure is applied to the same
through engagement with the head of the user
producing no perceptible resistance to the flexing
of the reed.

9. A vibrator for use in a bone conducting re-
ceiver having a contact member for engagement
with the head of the user, said vibrator includ-
ing an electro-magnet, an elongated reed adapted
to be moved by said electro-magnet and arranged
to flex in accordance with the force exerted by
the electro-magnet, the span of said reed chang-
ing during flexing, restraining means for restrain-
ing longitudinal and lateral movement of the reed
at one end thereof, restraining means for re-
straining lateral movement of said reed at its
other end, said end of the reed being free to move
longltuqmally, said contact member being actu-
ated by longitudinal movement of the movable
end of the reed said contact member when pres-
sure is applied to the same through engagement
with the head of the user producing no perceptible
resistance to the flexing of the reed.

10. A vibrator for use in a bhone conducting re-
ceiver having a contact member formed with a
contact surface for engagement with the head of
the user, said vibrator including an electro-mag-
net, an elongated reed adapted to be moved by
said electro-magnet and arranged to flex in ac-
cordance with the force exerted by the electro-
magnet, the span of said reed changing during
flexing, restraining means for restraining longi-
tudinal and lateral movement of said reed at one
end thereof, restraining means for restraining
lateral movement of said reed at its other end,
said end of the reed being free to move longi-
tudinally said contact member being attached to
the movable end of said reed in a manner such
that the direction of extent of said reed is sub-
stantially normal to said contact surface said con-
tact member when pressure is aprvlied to the same
through engagement with the head of the user
producing no perceptible resistance to the flex-
ing of the reed.

11. A vibrator for use in a bone conducting re-
ceiver having a contact member for engagement
with the head of the user, said vibrator including
two electro-magnets having coils adavted to be
simultaneously energized by a signal transmitter,
said electro-magnets being provided with juxta-
posed oppositely facing poles, two coextensive

5 spaced vibratory reeds movable in opposite direc-
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tions and adapted to be moved by said poles, sup-
porting means to which corresponding ends of
said reeds are attzched, said reeds being free 10
simultaneously move longitudinally at their
other ends, said contact member being actuated
by longitudinal movement of th: movable ends of
said reeds and movable in a longitudinal direstion
with reference to said reeds.

12. A vibrator for use in a bone conducting e~
ceiver having a contact member for engagement
with the head of the user, said vibrator includ-
ing two electro-magnets having coils adapted to
be simultaneously energized by a signal transmit-
ter, said electro-magnets keing provided with jux-
taposed poles, -two coextensiveé spaced vibratory
reeds movable in different directions and adapt-
ed t6 be moved by said poles, supporting means
to which corresponding ends of said reeds are at-
tached, said reeds being free to simultanecusly
move longitudinally at their other ends, said ¢on-
tact member being actuated by longitudinal move-
ment of the movable ends of sdid reeds and mov-
able in a longitudinal direction with reference to
said reeds.

18, In a bone conducting receiver having a
contact member formed with a contact surface for
engagement with the head of the user and mov-
able in a direction normal to such surface, an
armature, guide means ior guiding said arma-
ture for movement in & certain direction and in
o direction normal to said contact surfacs and
actuating means bstween said contact member
and said armature and transferring movement
from armature member to said contact member
in a manner such that tlie directions oI move-
ment of said armature and contact member are
substantially at right angles to one another; said
contact member when pressure is appliod to the
same through engagement with the user’s head
producing no perceptible resistance to the niove-

ment of said armature in said first named di~-

rection.

14, In a bone conducting receiver having a con-
tact member for enzagement with the head of
the user, a movabls armature, an elongated reed
attached to said armature and arranged to flex
to accormmmodate movement of the ¢ armature, the
gpan of the reed changing during flexing, said
contact member being actuated by changes in the
gpan of the reed, said contact member when pres-
sure is applied to the same through engagement
with the head of the user producing no perceptible
resistance to the movement of said armature.

15. In a bone conducting receiver having a con-
tact membper for engagement with the head of
the user, & movable armatiure, an elongated reed
attached to said armabture and arranged to flex
t6 accommodate movement of the armature; the
span of said reed changing during flexing, means
for restraining longitudinal movement of the
reed at the end thereof, the other end of the
reed being free to move longitudinally, said con=
tact meniber being connected to the other end of
eaid reed and actuated hy changss in the span
of the reed, said contact member when pressure is
applied to the same through engagement with
the head of the user offering no perceéptible re~
sistanse to the flexing of the reed.

15. T 4 bone conducting receiver having a con-
tact member for engagement with the héad of
the user, a movable armature, an clongated reed
attached ig said armaturs and arranged to flex
* to accommodate movement of the armature, the
span of said reed changing during flexing, means
for réstraining longitudinal and lateral movement

(51

10

19

30

33

40

45

6O

65

&)

['s]

of thé feed at one end thereof, méans for re-
Straining lateral movement of said reed at its
other end, said end of the reed being free to
move longitudinally, said cohtact member being
connezted to the other end of said reed and
setiated by the lengitudinal movement of the
dther end 6f the reed, said contact member when
pressure is applied to the same through engage=
ent with the head of the user offering no per=
céptible resistance to the flexing of the reed.

17. In a Boné conducting receiver having a ¢on-
taét member formed with a centact surface for
engagement with the head of the user, said con-
tact member being movable in a direction normal
t6 said surface, a movable armature, a reed at-
tached to said armature and arranged to flex to
accommodate movement of the armature, the
span of said reed changing during flexing, means
for restraining longitudinai and lateral movement
of said reed at one end, means for restraining
lateral movement of said reed at its other end,
said end of the reed being Irée to move longi-
tudmally, said contact member heéing secured
to the fres end of said reed with its contact sur=
face substantially at right angles to said reed and
movable with said reed in the direction of extent
of said reed, said contact member when pres-
sure is applied to the same through engagement
with the head of the user offering no¢ perceptible
resistance to the flexing of the reed.

18. In & bone conducting receiver having a
contact member for engageraent with the head
of the user, g movable armature, an elongated
veed attached to said armature and arranged to
flex to accommodate movement of the armature,
the span of said réed changing during fiexing,
means for restraining longitudinal arnd lateral
movement of the reed at oue end thereof, a leaf
spring extending substantially at right angles to
said reed and atiached at one end to the free
énd of said reed, said spring restraining lateral
movement of the fiee end of the reed in one
direction, the fres end of the reed being capable
of movement longitudinally, said contact member
being connected to the free end of theé reed and
actuated by the changes in span of the reed, said
contact member when pressure is applied to the
same through engagement with the head of the
user offering no perceptible resistance to the flex-~
ing of the reed.

19. In a bone conducting recéiver having a
contact member for engagement with the head
of the user, two electro maghets having coils
adapted to be simultanecusly energized arnd pro=
vided with juxteposed facing poles, two jlxta-
posed armatures one for each electromagnet, said
armatures being arranged to be attrac¢ted by said
poles and simultaneously movable in opposité
directions, two coextensive spaced vibratory reeds
attached to said armaturés, supporting means to
which corrésponding ends of the reeds are at~
tached, said reeds being free to move longitudi-
nally at their other ends, said contact member
being dgetuated by the movable ends of the reeds;
said contact membér wheén pressure is applied
t6 the same through éngagement with the head
of the user offéring no perceptible résistarice to
the ‘ﬂexmg of the reeds.

20. In 4 Bone conduciing receiver having a con-
taet member for engagement with the head of
the iiser, two ele¢tro magnets having coils adapted
to be simultaneously energized and provided with
juxtaposed facing poles, two juxtaposed arma-
tures one for each electromagnet, said drmatures
being arranged to be atiracted by said poles and
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simultaneously movable in different directions,
two coextensive spaced vibratory reeds attached
to said armatures, supporting means to which
corresponding ends of the reeds are attached,
said reeds being free to move longitudinally at
their other ends, said contact member being
actuated by the movable ends of the reeds, said
contact member when pressure is applied to the
same through engagement with the head of the
user offering no perceptible resistance to the flex-
ing of the reeds.

21. In a bone conducting receiver having a con-
tact member for engagement with the head of
the user, a movable armature, an elongated reed
attached to said armature and arranged to flex
to accommodate movement of the armature, the
span of the reed changing during flexing, sup-
porting means to which one end of the reed is
attached, said contact member being attached to
the other end of said reed and actuated by longi-
tudinal movement of the free end of the reed,
said reed naving sufficient longitudinal rigidity
to resist flexing due to end pressure applied to
the same by bringing the contact member into
contact with the user’s head.

SCOTT N. REGER.
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