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- ing is shown with inter-engaging. annular grooves This invention relates to telephone instruments 
in which an electric current is modi?ed by pass 
ing through a pair of relatively movable electrodes 
connected by granular microphonic material, such 
as carbon, the resistance or which is variable un 

. der the in?uence of relative movement of the 
electrodes which is effected by sound vibrations. ' 
The invention relates more particularly to tele 

phone transmitters ior use as throat micro 
phones. r ' 

Conversation between pilots and observers in 
airplanes has been consistently di?icult because 
of the headsets and helmets on the one hand and 
the interference with breathing on the other. 
One object of the present invention contem 

plates avoidance of the aforementioned diiilcul 
ties and the provision of a throat microphone ca 
pable of inexpensive commercial manufacture. 
Another object of this invention is to provide 

a microphone which is sealed within a housing so 
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that the housing moves relatively with respect to _ 
the movable electrode. 
A further object is to provide a microphone 

having a housing which precludes direct me 
chanical or direct air wave actuation. 
A further object is to provide a throat micro 

phone of high sensitivity and simple construc 
tion. . 

Further objects and advantages of the inven 
tion will appear from the following description 
taken in connection with the accompanying draw-_ 
ins. 

In the accompanying drawing, wherein like 
reference characters indicate corresponding parts 
in the various ?gures, and in which all the ?g 
ures are on an enlarged scale, Fig. 1 is a diametral 
cross-section showing a device incorporating fea 
tures of this inventive concept. 

Fig. 2 is a transverse section taken substan 
tially on the line 2-2 of Fig. l. 

' Fig. 3 is an elevational view partly broken away 
showing a partial section along the line 3-3 of 
Fig.2. ‘ 

Fig. 4 is an enlarged detail view showing a var 
iation in the construction. 

Fig. 5 shows device applied to a human throat; 
Fig. 6 shows a further variation in certain de 

tails. ‘ 

Considering the drawing in- greater detail, in 
Fig. 5 the device is shown in use. In Fig. l a 
throat microphone or transmitter is shown com 
prising, preferably, a sealed casing forming a 
base part l0 and a throat engaging part or cover 
I I. The base part I0 contains a hollowed central 
portion I2 for receiving the electrodes. The cas— 
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and ?anges i3 and II which, by the aid of a seal 
ing medium, can eil'ect a substantially air-tight 
ioint. ' 
Fixed electrode II has a, substantially ?at,’an- > 

‘nular portion I l and is arranged to rest on a 
shoulder I‘! of the supporting base. The central 
portion 01' this electrode comprises a semi-spher 
ical microphone chamber and may have its inner > 
suriace coated with gold or other good conduct 
ing material. The semi-spherical chamber is 
?lled with a microphonic material 19 comprising 
granular carbonpositioned between the two elec 
trode members of the microphone. A felt ring 
or washer 20 rests upon the annular portion of 
the ?xed electrode and has a central aperture ' 
for receiving the semi-spherical portion 2i of 
the movable electrode or diaphragm 22. This 
latter is' provided with a flat disc-like part 23. 
which is resiliently supported upon shoulder 24 
by spring washer 25, the latter having- portions 
26 bent to rest upon the shoulder 24 and the por 
tions 21 supporting the electrode. ‘ 
The upper surface of the movable electrode 22 

may be resiliently supported from the casing by 
spring washer members 25' as in Fig. 6 or it may 
be preferably positioned by means of spaced p'ro- ' 

_ tuberances 28 as seen in Figs. 1 and 3. The rel~ 
atively movable electrode 22 in Fig. 1 is weighted 
by an appropriate weighted mass'28, which may, 
for example, consist of a body of lead supported 
by beeswax, so asto provide a relatively greater 
inertia to the movable electrode. The effect of 
this mass and the resulting increased inertia is 
to cause the casing to move due to sound vibra 
tions, and more especially voice vibrations from 
the human throat wearing the microphone, and 
causes relatively ‘movable electrode 22 to remain 
stationary in space. The result of the relatively 
?xed position 01' the electrode 22 and the move 
ment of the casing and its relative movement to 
the ?xed electrode It, causes a relative move 
ment between the electrodes, and a variation in 
the electrical resistance of the circuit ‘passing 
through the granular carbon, whereby current 
through the device is regulated in accordance with ' 
the sound or voice vibrations transmitted. 

Terminal 30 is connected by conductor 3| to‘ 
the movable electrode 22, and the second termi 
nal 32 is connected ‘to electrode I! by means of 
a conductor 33. The bushing 34 may serve to 
provide a threaded socket for the terminal mem 
ber 30 and the conductors Stand 33 may be 
connected to conducting washers 35 to complete 
the conducting path. 



,irequencies throughout the voice range. 

In the preferred embodiment, the ?xed elec 
trode l5 has its semi-spherical portion seated 
in a socket in the casing. . 
In operation, the entire casing will be vibrated 

by contact with the outer walls of a person's 
throat and the consequent transmission of voice 
or other sound-through the walls 01' the throat. 
The inertia of the mass 2! sets up a tendency 
‘for the movable electrode to resist motion. This 
results in relative movement between the elec 
trode members 22 and I5 and a consequent 
change in the circuit resistance, as is well brown 
in the art. In Fig. 4, a slight variation in the 
microphone construction is illustrated wherein 

. ‘the mass 28' extends above. and to a limited de 
gree upon the ?at, annular portion oi’ the mov 
able electrode 22', as shown at 38. The upper 
element of the casing is provided with a recess 
31 to receive this enlarged mass. 
The transmitter depends upon the vibration 

of_ the object with which it is in contact for its 
actuating force. The weighted diaphragm avoids 
recording of ?uctuations at low frequencies, but 
the weight aids in recording minute vibrations at 

The 
spring washer tends to hold the diaphragm or 
load of the transmitter housing while at the same 
time acting in unison'with the diaphragm to add 
to its resilience. 

Other‘uses of the device will be apparent how 
ever. - 

Although a preferred embodiment- of this in; 
vention is illustrated and described, variations 
within the true spirit and scope or the invention 
are to be determined by the appended claims. 
H ‘Having thus described my invention, what I 
claim'as new and desire to secure by United States 
Letters Patent is: ' 

1. In a microphone transmitter, a supporting 
casing member, a ?xed electrode, a shoulder on 
said casing member receiving the marginal part 
oi’ said electrode, a ?exible diaphragm, a mov 
able electrode carried by said diaphragm and 
located adjacent the ?rst electrode, microphonic 
material between said electrodes, a gasket clos_ 
ing the marginal space between said electrodes, 
a second and a third shoulder on said casing 
member, a casing cover ?xedly abutting the third 
shoulder and sealing the microphone, and an 
annular spring lying on said second shoulder and 
effective to hold the periphery of the diaphragm 
against the cover. 

2. A throat microphone comprising an enclos 
ing casing including a cover forming a surface 
adapted to be pressed against the throat of the 
operator, means for holding said cover and cas 
ing together in ?xed sealing engagement, an 
electrode supported in said casing, a ?exible dia 
phragm in said casing, another electrode in said 
casing comprising the central portion of said dia 
phragm, microphonic material interposed be 
tween said ‘electrodes. and spring means in said 
casing urging the peripheral portion of said dia 
phragm against said cover. 

3. A throat microphone comprising a sealed 
casing composed of rigid insulating material, rel 
atively movable electrodes mounted in said cas 
ing, one of said electrodes being rigidly in con 
tact with said casing for vibration therewith, the 
other electrode being weighted and‘ maintained 
free from rigid contact with the casing, micro 
phonic material interconnecting said electrodes, 
said electrodes and microphonic material being 
sealed in by said'casing, and a pair or lead-in 
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wires extending through said sealed casing and 
connected respectively to said electrodes, said 
structure providing a rugged hermetically sealed 
housing of insulating material for the contained 
electrodes and interconnecting microphonic ma 
terial. 

4. In a ‘microphone including a casing having 
an electrode-receiving chamber therein, a cover 
plate adapted to be'placed on the casing to her 
metically seal said chamber, said chamber being 
surrounded by a shoulder facing said cover plate, 
an electrode ?xedly supported in said casing in 
?rm contact therewith, a movable electrode lying 
between the ?xed electrode and said cover, a dia 
phragm in said casing, said movable electrode 
being supported centrally on said diaphragm and 
having suflicient weight to cause relative move 
ment of said electrodes to result from vibration 
of the casing as a whole along the axis of said 
diaphragm, the peripheral portion of said dia 
phragm lying between said cover plate and said 
shoulder, and an annular spring resting on said 
shoulder and urging the peripheral portion of 
said diaphragm into ?rm contact with said cover 
plate. 

5. In a microphone including a casing having 
an electrode-receiving chamber therein, a cover 
plate adapted to be placed on the casing to her 
metically seal said chamber, said chamber being 
surrounded by a shoulder facing said cover, an 
electrode ?xedly supported in said casing in ?rm 
contact therewith, a movable electrode lying be 
tween the ?xed electrode and said cover, a dia 
phragm in said casing, said movable electrode 
being supported centrally on said diaphragm and 
having suiiicient'weight to cause relative move~ 
ment of said electrodes to result from vibration 
of the casing as a whole along the axis of said 
diaphragm, said cover and said shoulder defining 
an annular recess, the peripheral portion of said 
diaphragm lying within said recess, and an an 
nular spring resting on one side of said recess 
and urging the peripheral portion of said dia 
phragm into ?rm contact with the other side 
thereof. 

6. In a microphone of the contact type adapt 
ed to be placed into contact with a vibratory 
body to vibrate as a whole in response to vi 
brations of such body, said microphone contain 
ing a pair of separated electrodes with micro 
phone material lying between them, one of said 

‘ electrodes being maintained in ?rm contact with 
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the vibrating structure of the microphone, the 
other of said electrodes being yieldably supported 
on a diaphragm, said other electrode comprising 
a raised hollow portion of said supporting dia 
phragm, formed integrally therewith, the hollow 
portion of said other electrode having material 
secured therein to weight such electrode so as to 
increase relative movement between the elec 
trodes when the structure as a whole is vibrated. 

7. ‘In a diaphragm for use within acontact type 
of microphone in which the microphone as a 
whole is vibrated in response to vibrations im_ 
parted thereto by a vibratory body with which 
the microphone is in contact, said diaphragm 
having a raised hollow central portion adapted 
to form a movable electrode within the micro 
phone to cooperate with an electrode ?xed there 
in, said diaphragm being adapted to be retained 
in position by contact therewith around its pe 
riphery, the hollow part of said raised portion 
having heavy material ?xed therein to weight 
the electrode portion of the diaphragm, whereby 
such electrode portion has a greater tendency 
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to remain stationary as the remaining portion 
of the microphone vibrates as a whole. 

8. In a contact microphone, an enclosing rigid 
casing including a rigid cover adapted to be 
placed in contact with the body of the user to 
impart sound vibrations to the casing as an en 
tirety, an electrode supported within said cas 
ing in contact with the portion thereof opposite 
said cover. a second electrode within said casing 

_ between the cover and the ?rst-named electrode, 
said second electrode being yieldably supported 
in the casing and being weighted to cause it to 
remain relatively stationary as the ?rst-named 
electrode vibrates with the casing, microphonic 
material lying between said electrodes, and elec 
trical connections with said electrodes passing 
through the portion of said casing opposite said 
cover. 

9. In combination, a. microphone casing and 
an electrode adapted to be fixed in said casing, 
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said electrode having the general form of a hollow' 
hemisphere iormed or sheet material and pro 
vided with an outwardly turned peripheral ?ange, 
the interior of said casing having a cylindrical I 
recess therein surrounded by a counterbore, said 
electrode being positioned within said casing with 
the hemispherical portion thereof within said re 
cess and contacting the bottom thereof, and with 
said peripheral ?ange lying within said counter 
bore. 

10. In combination, a microphone casing, an 
electrode member of generally circular outline 
adapted to be ?xed in said casing, the central 
and peripheral portions of, said electrode mem 
ber being maintained in contact with said cas 
ing, said casing being relieved, or cut away, in 
the region thereof intermediate said contact por 
tions to confine the contact between said parts 
to the stated portions of said electrode member. 

HARVEY H. STANLEY. 


