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UNITED STATEs PATENT OFFICE. 
JOHN J. COMER, OF CHICAGO, ILLINOIs, ASSIGNOR. To AUTOMATIC ENUNCLATOR 

COMPANY, OF CHICAGO, ILLINOIs, A CORPORATION OF ILLINOIs. 
MICROPHONE. 
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To all whom, it may concern: 
Be it known that I, JoHN J. CoMER, a 

citizen of the United States of America, and resident of Chicago, Cook county, Illinois, 
have invented a certain new and useful Im provement in Microphones, of which the fol 
lowing is a specification. 
My invention relates to microphones of 

the so-called differential type. In a mi 
crophone of this character, whether involved 
in a transmitter or repeater, the construc 
tion embodies, of course, an arrangement 
whereby the resistance at opposite sides of 
one or more electrodes is caused to alter 
nately rise and fall, so that when the re 
sistance goes up on one side it goes down on 
the other, and vice versa, resulting in the 
transmission of electrical impulses over a 
line circuit leading therefrom. There are, 
of course, many different ways of connect 
ing up a differential microphone in circuit 
with other instruments, and I do not limit 
myself to any particular circuit arrange 
ment. 
The object of my invention, generally 

stated, is, therefore, to provide a differential 
microphone of simple and efficient character, 
adapted more particularly for use in tele 
phone transmitters. 
A special object is to provide an improved 

construction and arrangement whereby the 
movable electrode of the differential micro phone may consist of a carbon diaphragm. 
Another object is to provide an improved 

construction and arrangement whereby the 
voice vibrations do not impinge directly 
upon the center of the diaphragm of the 
transmitter, but to the contrary are deflect 
ed into a restricted space which extends 
around the marginal portion of the dia 
phragm, and whereby the latter is vibrated 
by the alternate compression and rarefac 
tion of the air in said restricted chamber, 
caused by the agitation of the air by the 
voice vibrations. 

It is also an object to provide certain de 
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is a longitudinal section of a differential mi 
crophone transmitter embodying the prin. 
ciples of my invention, the said section be 
ing taken on line 1-1 in Fig. 2. Fig. 2 is 
a front elevation or face view of the said 
transmitter. Fig. 3 is a rear view of the 
said transmitter, with the casing thereof re 
moved to show the microphone. 
a sectional view showing the different parts 

Fig. 4 is 

of said transmitter in separated condition. 
As thus illustrated, my invention com 

In the accompanying drawings-Figure 1. 
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prises a casing. A which constitutes the back 
of the transmitter, and a cap or front plate 
A", which latter has a central aperture for 
the usual mouth-piece A. 

holes or apertures a, and with a central 
and forwardly extending flange or ring a, 
the opening of which is closed by the front 
A cone a extends forward into the mouth 
piece, and is of sufficient area at its base to 
fully cover the plate a, thus serving to de 
flect the voice vibrations outwardly and 
through the openings a', through which lat 
ter they pass into the thin or restricted 
space a that exists between the carbon dia 
phragm a' and the back of the plate a, 
Cardboard or fiber insulation as is provided 
between the plate a and the plate A', and a 
ring of similar insulation a is interposed 
between the marginal portions of the said 
plate a and the diaphragma, in the manner 
shown. A similar ring of insulation a is 
applied to the other side of the diaphragm, 
but not directly thereto, the metal ring a being applied directly to the diaphra 
with the insulation outside thereof. This 
ring a has a terminal screw a', which 
screw extends through the insulating ring 
a, through the fiber bushing a, and then 
through the cardboard or fiber disk a on 
the back of the plate a, which latter is 
similar in all respects to the plate a, in the 
manner shown. The plate or disk a has a 

tails, and features of improvement and central opening surrounded by a flange or combinations tending to increase the gen 
eral efficiency of a differential microphone 

50 of this particular character. 
To the foregoing and other. useful ends, 

my invention consists in matters hereinafter 
set forth and claimed. ... " 

ring-like formation a', the opening of the 
latter being closed by the carbon back elec 
trode at and the metal plate a. The 
screws a and a are employed, it will be 
seen, for securing the two carbon electrodes 

The inner disk or plate a is provided with a circular row of 70 

carbon electrode a and the metal platea'. 
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to opposite sides of the box or closure thus 
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provided and in which is contained the 
granular carbona", the said body of carbon. 
being divided into two portions by the car 
bon diaphragm. There is a space a 'be 
tween the diaphragm and the ring or plate 
al, which gives the diaphragm freedom of 
vibration in a manner that will be readily 
understood. Fluffy asbestos or other simi 

O 
lar packing a is provided in the micro 
phone box, and employed in ring form to 
surround the two bodies of granular carbon 
to prevent leakage of the latter into the 
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spaces a and a when the diaphragm is vi 
brated. The superimposed rings of metal 
and carbon and insulation are secured 
tightly together by bolts a that extend 
through them near the outer edges thereof, 
and which bolts are surrounded by fiber in 

20 
sulation or bushing a, whereby said bolts 
are thoroughly insulated from the structure. 
The terminala? is connected with the plate 
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a, and the terminal a is connected with 
the platea, in any suitable manner, whereby 
the transmitter is provided with three ter 
minals, one for each electrode, and one for 
the diaphragm, which latter is also in the 
nature of an electrode. . . . 
The screw a extends through the plate 

a and into the cone-shaped deflector a, in 
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this characteris, I find, exceedingly effi 
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65 whereby better results are obtained, so I 

the manner shown. In this way the voice 
vibrations are deflected outwardly, and 
caused to pass through the openings a' with 
the result that the air in the thin or re 
stricted space a is alternately compressed 
and exhausted or rarefied, resulting in a vi 
bration of the diaphragm. When the dia 
phragm vibrates, it causes an alternate rise and fall of the resistance at opposite sides 
thereof, as the resistance through the granu 
lar carbon goes up at One side at the same 
time that the resistance goes down at the 
other side, and vice versa, thus causing a 
differential variation in the resistance of the 
transmitter for the purpose of generating 
imi in the circuit leading therefrom. differential microphone transmitter of 

cient and satisfactory in use, and especially 
adapted for use in loud speaking systems, 
or systems of similar character. It is ca 
pable of carrying a heavy current, and is 
calculated to insure clear enunciation and 
good tones, when combined with proper re 
ceiving instruments, and is capable of con 
stant use for a long period of time without 
the necessity of repair or overhauling. In 
other words, and if properly adjusted on the 
start, it will give efficient and highly satis 
factory results for a long time without any 
further attention. The voice vibrations do 
not impinge directly upon the center of the 
diaphragm, but are deflected outwardly and 
caused to operate on the body of air overly ing the marginal portions of the diaphragin, 

1,079,981. 

find, than in some cases where yoice vibra tions are permitted to impinge directly upon 
the center of the diaphragm. 
With my improved construction, only the 

diaphragm vibrates. It carries no weights 
or heavy parts, and vibrates freely by itself. 
What I claim as my invention is: 
1. A differential microphone comprising 

a carbon diaphragm, a pair of plates, em 
bracing said diaphragm, which plates have 
their outer edges secured together to clamp 
the marginal portion of the diaphragm be 
tween them, with interposed insulation to 
provide interior spaces betweeen the dia 
phragm, and the two plates, granular carbon 
engaging the opposite sides of the dia 
phragm at the center thereof, and stationary 
electrodes secured to said plates and engag 
ing said granular carbon, said plates lying 
in close proximity to said diaphragm. 

2. A differential microphone transmitter 
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comprising a diaphragm with oppositely . 
facing electrode surfaces at the center there 
of, a pair of plates disposed at opposite sides 
of said diaphragm, with space between, the 
plates of the diaphragm being secured to 
gether at their outer edges, one of said 
plates being provided with a circular row 

90 

of apertures, a mouth piece communicating 
with said apertures, said apertures commu 
nicating in turn with one of said spaces, 
a body of granular carbon at each side 
of the center of said diaphragm, engag 
ing said electrode surfaces, stationary elec 
trodes engaging said granular carbon, which 
stationary electrodes are secured to said 
plates, and a cone shaped deflector in the 
said mouth-piece, secured at the back of one 
of said stationary electrodes, whereby the 
voice vibrations entering said mouthpiece 
are deflected through the said apertures and 
into the space at the front of the diaphragm, 
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and a springy or resilient packing encircling 
said granular carbon at opposite sides of 
said diaphragm to prevent the granular car 
bon from escaping into said spaces when 
the diaphragm is vibrated. 

3. In a transmitter, a plate provided with 
, a circular row of holes, a deflector sur 
rounded by said circular row of holes, a 
mouth-piece inclosing said deflector, where 
by the voice vibrations are deflected out 
Wardly and caused to pass through said 
openings, a diaphragm back of said row of 
openings, and means covering the central 
portion of said diaphragm to prevent the 
voice vibrations from impinging on said 
central portion, said plate lying in close 
proximity to the exposed portion of said 
diaphragm. 

4. In a transmitter, a casing, a diaphragm 
mounted in said casing, a carbon receptacle, 
adjacent to the central portion of said dia phragm, a circular plate lying adjacent to 
the marginal portions of said diaphragm, 
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and a second circular plate on the opposite 
side of said diaphragm and covering the 
marginal portions thereof, said plates being 
separated from said diaphragm by a narrow 
air space. 

5. In a transmitter, a casing, a diaphragm 
mounted therein, a carbon receptacle cover 
ing the central portion of said diaphragm, 
and a pair of circular plates lying adjacent 
to said diaphragm on opposite sides thereof 
and being separated therefrom by a narrow 
air space and substantially covering the ex 
posed surface of said diaphragm. 

6. In a transmitter, a casing, a diaphragm 
mounted therein, a carbon receptacle cover 
ing the central portion of said diaphragm, 
a pair of circular plates lying adjacent to 
said diaphragm on opposite sides thereof 
and being separated therefrom by a narrow 
air space and substantially covering the ex 
posed surface of said diaphragm, and a se 
ries of perforations in one of said plates to 
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permit sound waves to reach said dia phragm. 
7. In a transmitter, a casing, a diaphragm 

mounted therein, a carbon receptacle cov 
ering the central portion of said diaphragm, 
a pair of circular plates lying adjacent to 
said diaphragm on opposite sides thereof 
and being separated therefrom by a narrow 
air space and substantially covering the ex 
posed surface of said diaphragm, a series 
of perforations in one of said plates to per 
mit sound waves to reach said diaphragm, 
a mouth-piece secured to said casing, and 
a deflector in said mouth-piece for deflect 
ing said sound waves through said perfora 
tions. 
Signed by me at Chicago, Illinois, this 23d 

day of November 1910. 
JOHN J. COMER. 

Witnesses: . 
S. LEWIs, 
E. H. CLEGG. 
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