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1. 
My invention relates to bone conducting 

receivers for use by persons haird 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 nechanical viorationS. 
A still further object of the invention resides 

in producing 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 parts is reduced to a minimuna. 
Another object of the invention resides in pro 

viding a receiver in which the output does not 
materially vary for variations in frequency of 
the electrical impulses, 
A still further object of the invention resides 

in providing a bone 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 does not affect 
the operation of the receiver. 
A still further object of the invention resides 

in providing a receiver having a contact men 
ber movable in one direction and an actuating 
member therefore novable in a direction Sub 
stantially at right angles to 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 
response to variations in the magnetic flux in 
said path and in further providing a reed to 
which said ari nature is attached and which is 
adapted to be vibrated transversely upon nove 
ment of the arnature. 
Another object of the invention resides in 

anchoring one end of the reed and in guiding 
the other end of said reed for longitudinal in Ove 
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 nove 
ment in a longitudinal direction with respect 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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2 
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 dra Wings: 
Fig. 1 is an elevational sectional view of a 

bone conducting receiver illustrating an embodi 
rent 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. illustrating 

a modification of the invention. 
Fig. 4 is an elevational Sectional view taken 

of line 4-A of Fig. 3. 
in certain types of bone conducting receivers 

now in Se, the output varies considerably with 
Variation in the frequency of the electrical 
impulses and the frequency response is also 
affected by variation in preSSure on the contact 
innenber. In other types considerable energy is 
required to operate the Saine. 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 Figs. 1. 

and 2 connprise a case having a back , side 
walls 2, and upper and lower walls 3 and 4. 
This case is open at the front and it is normally 
closed by means of a closure 5 which is detach 
ably secured to the case. The case 0 and the 
closure 5 can be constructed of metal or of a 
molded plastic material. 
The entire nechanism within the case is 

supported from the closure 5 in the following 
ianner. Disposed. Within the case and rest 
ing on the back of Said case is a supporting 
plate 24. This plate is attached to the closure 
5 by means of two legs 6 which have feet . 
and 8 extending outwardly therefrom. The feet 

overlie the plate 24 and are secured thereto 
by means of screws 9 which extend through 
said feet and are threaded into the said piate. 
The feet, 8 underlie pads 2 for aed on the 
closures i5 and are attached to Said cloSure by 
neans of Screws 22 which extend through the 
pads 2 and said feet and which have nuts 23 
Screwed upon the inner ends of the Same. 
Screws 25 extending through the back of case 

and threaded into the plate 25 hold the closure 
5 and attached partS mounted Within the case 
. 
The invention utilizes an electro-magnetic 

device 30 which consists of a permanent magnet 
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26, this magnet is camped between two core 
members 27 and 28 which overlie the Saime at its 
ends. Screws 29 extend through these CGre elii 
bers and are threaded into the piate 26. A 
spacer 3 is disposed between the coire aeriaker 
28 and the plate 24 and serves to brig tha Said 
core members toward the center of the case. 
The core members 2 and 23 have coils 32 
mounted on the same and terminate i:3 poles 33. 
IMounted on the plate 23 is a block $3. Wiich 
supports a vibrating reed 35. Reed 35 has secured 
to it an armature 36 which lies in the magnetic 
path formed by the magnet 33 and the CCre 
in exhibers 2, and 23 and in itself forins a core 
nine:mber constituting a part of the magiiet Cir 
cuit through the coils 3. The reed 35 has 
attached to the free end thereof a mounting 3 
wiich has also attached to it one end of a leaf 
spring 38. The other end of said leaf Spring is 
secured by iraeans of screws is to a pad 33 forried 
on the closure. By means of this construction 
the reed 35 is held from trainSvei'Se IOve{asilt 
but aiowed to vibrate due to attraction aid re 
pulsion of the armature 36 by means of the poies 
33 of the electromagnetic device 33. Attacined 
to the mounting 3' is a Spindle 42 which is 
guided for longitudinal movement by means of 
a bushing 43 mounted in a hollow boss $5 
formed on the closure 5. This Spindle has 
secured to the outer end of the same a coilt3.ct 
member 45 which has a contact surface 43. The 
said contact member is in the for in of a, button 
and has a shank 4: which is Spaced fi'OIn the 
bore 48 in the boss 38. The surface ÁS is adapted 
to be placed against a portion of the head of 
the user whereby vibrations of the fine;)ber 36 
are imparted to the bone structure of the head. 
The operation of the invention is as follows: 

When pressure is applied to the surface 68 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 35 and does not 
affect movement of the reed. As pulsating Cur 
rents received frcin a suitable transmitter paSS 
through the coils 32, such currents cause a pull 
sating flux to flow through the magnetic circuit 
with which said coils are associated and through 
the armature 36. This causes the reed 35 to Wi 
brate. Wibration of the reed changes the span of 
the same and causes the mounting 3' and the 
contact inenber 3 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 38. I have found that 
exerting considerable pressure on the Surface 36 
by holding the contact member 35 firshly in con 
tact with the head does not apparently affect 
the operation of the device. 
In Fig. 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 numeras to 
which the Suffix 'd' have been added Will be used 
to designate corresponding parts. 
The form of the invention shown in Fig. 3 uses 

a duplicate magnetic device indicated at 3Sb and 
a reed 35b operated thereby. The construction 
of these parts being the Sane as the correspond 
ing parts of the device shown in Fig. 1, the Sane 
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 both of the 
reeds 35a, and 35b are attached to the block 34d, 
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4. 
likewise the said reeds are both attached to the 
mounting 37a. By means of this construction 
the leaf spring 38 may be dispensed with. At the 
same time more power can be derived from the 
receiver so that greater output may be had from 
the Same. 
The advantages of the invention are Inanifest. 

My invention requires a minimuin amount of 
power to operate. My improved bone conducting 
receiver is very eficient 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 complicated 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 described 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 novement 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 in parting movement 
to said vibrating member in said first named di 
rection, said contact member being movable in 
the same direction as 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 inember in said first named 
direction. 

2. In a bone conducting receiver having a con 
tact member adapted to engage the uSer's head a 
vibrating member having iiovenent in a first di 
rection aid having i2Overent 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 ar; nature movable in the Same direc 
tion as said first named direction and imparting 
movement to Said vibrating meinber, Said con 
tact member baing nowable in the Sanhe direc 
tion as said second named direction and being en 
ergized by said vibrating member saici contact 
Inernber when pressure is applied thereto by en 
gagement with the head of the user producing no 
perceptible resistance to the rovement of said Wi 
brating member in said first named direction. 

3. A vibrator for use in a bone conducting re 
ceiver having a contact ineager for engagement 
with the head of the user movable in a certain 
direction, said vibrator including a vibrating Oper 
lating member having novelinent in a first direc 
tion and in a second direction at light 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 vibration parallel with the direction 
of movement of the contact inerynber, actuating 
means in parting vibratory motion to said oper 
atting member in Said first named direction, and 
inotion transmitting means between said oper 
atting 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 
Said 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 at 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 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 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- 4 
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 longitudinal 
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 nember 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 flexing, 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 
longitudinally, 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 bone 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 applied 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 adapted 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 'eeds are attached, said reeds being free to 
Simultaneously move longitudinally at their 
other ends, Said contact member being actuated 
by longitudinal movement of the movable ends of 
Said reeds and inovable in a longitudinal direction 
With reference to said reeds. 

12. A vibrator for use in a bone conducting ite 
ceiver having a contact imemb3r for engagement 
With the head of the user, said vibrator includi 
ing two electro-magnets having coils adapted to 
be Simultaneously energized by a signal transmit 
ter, said electro-magnets being provided with jux 
taposed poles, two coexteiisive spaced vibratory 
reeds movable in different directions and adapt 
ed to be moved by Said poles, supporting reans 
to which corresponding ends of said reeds are at 
tached, Said reeds being free to simultaneously 
move longitudinally at their other ends, said con 
tact member being actuated by longitudinal move 
ment of the kilowable ends of said reeds and mov 
able in a longitudinal direction with reference to 
Said reeds. 

13. 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 
arhature, guide means for guiding said arma 
ture for movement in a ceitain direction and iii. 
a direction normal to said contact surface and 
actuating means between Said contact nerinber 
and Said armature and transferring novenient 
from armature member to said contact member 
in a manner Such that the directions of nove 
ment of Said armature and contact member are 
Substantially at right angles to one another, said 
contact member when pressure is applied to the 
Sane through engagement with the user's head 
producing no perceptible resistance to the move 
ment of said arnature in said first named di 
rection. 

14. In a bone conducting receiver having a con 
tact member for engagement with the head of 
the user, a nilovakia arrature, an elongated reed 
attached to Said al'mature and arranged to flex 
to accorniaodate Inovement of the arrnature, the 
span of the reed changing during fiexing, said 
contact member being actuated by changes in the 
span of the reed, said contact member when pres 
Su'e is applied to the same through engagement 
with the lead of the user producing no perceptible 
resistance to the movement of said armature. 

15. In a bone conducting receiver having a con 
tact neiner for engagement with the head of 
the user, a movable ai'nature, an elongated reed 
attached to said arnature and arranged to flex 
to accommodate movement of the armature, the 
Spain 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, meiniker being connected to the other end of 
said 'eed and actuated by changes in the span 
of the reed, said contact member when pressure is 
applied to the Sane through engagement with 
the head of the user offering no perceptible re 
sistance to the flexing of the reed. 

16. In a gore conducting receiver having a con 
tact member for engagement with the head of 
the user, a movable armature, an elongated reed 
attached to said arnature and arranged to fiex 
to accommodate movement of the armature, the 
span of said reed changing during flexing, means 
for restraining oilgitudinal and lateral movement 
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of the reed at one end thereof, means for re 
Straining lateral movement of said reed at its 
other end, Said end of the reed being free to 
move longitudinally, said contact member being 
conjected to the other end of Said reed and 
actuated by the longitudinal movement of the 
other end of the reed, said contact member when 
preSSure is applied to the same through engage 
heat With the ihead of the user offering no per 

ceptible resistance to the flexing of the reed. 
17. In a bone conducting receiver having a con 

tadt member formed with a contact surface for 
engagennent With the head of the user, said con 
tact nenber being movable in a direction normal 
to said Surface, a movable armature, a reed at 
tached to said armature and arranged to flex to 
accommodate movement of the armature, the 
Spain of Said 'eed 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 free to move longi 
tudinally, Said contact member being secured 
to the free 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 a bone conducting receiver having a 
contact i.ember for engagement with the head 
of the user, a novable armature, an elongated 
feed attached to said arnature and arranged to 
fieX to accommodate movement of the armature, 
the Span of said reed changing during flexing, 
irieans for restraining longitudinal and lateral 
in ovement of the reed at one end thereof, a leaf 
Spring extending substantially at right angles to 
Said 'eed and attached at one end to the free 
end of Said 'eed, said spring restraining lateral 
i: Oveilent of the firee end of the reed in one 
direction, the free end of the reed being capable 
of movement longitudinally, said contact member 
being connected to the free end of the reed and 
actuated by the changes in span of the reed, said 
cCntact member When pressure is applied to the 
Same through engagement with the head of the 
user offering no perceptible resistance to the fiex 
ing of the reed. 

19. In a bone conducting receiver having a 
contact Alember for engagement with the head 
Of the user, two electro magnets having coils 
adapted to be simultaneously energized arid pro 
Vided With juxtaposed facing poles, two juxta 
posed armatures one for each electromagnet, said 
arnatures being airanged to be attracted by said 
poles and Simultaneously movable in opposite 
directions, two coextensive spaced vibratory reeds 
attached to said armatures, supporting means to 
Which corresponding ends of the reeds are at 
tached, Said reeds being free to move longitudi 
nally at their other ends, said contact member 
being actuated by the movable ends of the reeds, 
Said contact member when pressure is applied 
tÖ the same through engagement with the head 
of the user offering no perceptible resistance to 
the flexing of the reeds. 

20. In a bone conducting receiver having a con 
tact member for engagement with the head of 
the user, two electromagnets having coils adapted 
to be simultaneously energized and provided with 
juxtaposed facing poles, two juxtaposed arma 
tures one for each electromagnet, said armatures 
being arranged to be attracted 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 having 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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