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My invention relates to an improved type
of microphone particularly useful in connec-
tion with radio broadcasting and public ad-
dress systems.

One of the objects of my invention is to
provide a microphot€ or pick-up device in
which resonant effects are eliminated.

Another object of my invention is to pro-
vide a microphone construction in which a
linear energy response may be obtained.

A further object of my invention is to pro-
vide a microphone of a portable character
haying a high degree of sensitivity and per-
manency of adjustment.

My inventioh will be more clearly under-
stood from the specification hereinafter fol-
lowing by reference to the accompanying
drawings in which: ' T

Figure 1 is a cross-sectional view taken
through a microphone showing one form of
my invention; Fig. 2 is a rear end view of the
microphone construction illustrated in Fig.
1; Fig. 3 is a front elevation of the micro-
phone constiuction illustrated in Fig. 1; Fig.
4 is a cross-sectional view of a microphone

- embodying the principles of my invention;
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and Fig. 5 is a front elevation of the micro-
phone of the construction illustrated in
Fig. 4.

Referring to the accompanying drawings,
the body of the unit designated as 11 con-
sists of a block of heavy material such as

brass which forms a non-vibratile form and

support for the several electrical and - me-
chanical elements constituting the device.
The conical chamber 1 has both its larger
and smaller openings closed by means of
thin and highly flexible material such as rub-
ber or gold-beater’s skin, these two mem-
branous walls being designated as 2 and 2’
in the diagram. These flexible walls are held
in position by suitable cords or bands 3 which
rest in dppropriate grooves. For additional
security the flexible ends may be cemented to
the edge of body 11. The space thus formed
by the body 11 and the two flexible walls is
completely filled with a liquid such as water,
alcohol, or glycerine. To the smaller of the
two flexible walls is attached, by means of
suitable adhesive material, a layerofextreme-
1y thin gold foil 5. A small cell or recepta-
cle 7 made of insulating material is held
rigidly in position by means of the attached
shank 14, this shank being firmly supported
by the metal bridge consisting of the parts

4,10 and 8.. The cup or receptacle 7 is sup-
orted in contact with the composite flex-
1ble wall 5. . Within the cell 7 an(f)
is placed the usual polished carbon disk 9.or
othersimilarmicrophonicsurface. The space
between the flexible gold surface 5 and the
carbon mirror 9 is nearly filled with granular
carbon 6 or other similar material suitable
for microphonic purposes. Suitable flexible
electrical terminals 12 and 13 are attached

“to the bridge bar 8 and to the gold surface

5 whereby the microphone may be connected
in series with the usual source of potential
and the primary of a transformer.

The operation of the microphone of my in-
vention is as follows: Sound waves imping-
ing on the flexible wall 2 give rise to a vary-
Ing pressure, which pressure, as a result of
the operation of Pascal’s prineiple, is trans-
ferred without loss to the rear flexible wall
2’, and thence to the granular material 9.
As a result of this variable pressure on the
microphonic elements in the cell the energy
of the incident Sound waves is converted in-
to a variable electrical current in a manner

.well known to the art. . .
Owing to the fact that the two end walls of

the chamber are highly flexible and, in gen-
eral, under different peripheral tension, and
because of the fact that the liquid between
said membranous walls possesses a relatively
large mass, damping is complete and the
moving system is therefore aperiodic. As a
result of this mechanical property resonant
effects with the attendant distortion are elim-
inated, thus overcoming one of the inherent
defects in former devices of this character.

In other microphonic pick-up devices (ex-
cept in the case of the device disclosed in my
Patent 1,616,414) an effort is made to mini-
mize undesirable resonance effects by subject-
ing the diaphragm to high peripheral ten-
sion. Such an arrangement results in com-
paratively low sensitivity and also in a non-
linear energy response. In my invention the
membranes are highly flexible and areé under
relatively small peripheral tension. As a re-
sult of these conditions the sensitivity of the
organization to sound waves is Trelatively
high, and the energy response. proves to be
approximately uniform over a wide range of
frequencies. . - ’ )

Another advantage residing in my inven-
tion is that while the device 1s highly sensi-
tive and also free from -resonant effects, i{

at its back
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possesses the same degree of portability as
the ordinary microphone. -

In the former microphones metal is uti-
lized as the material for the vibratile member.
From the nature of the case the tonal quality
can therefore not be perfect. In my inven-
tion a completely dampened and highly flex-
ible membrane is employed for receiving the

sound waves, with the result that a more nat-,

ural tonal reproduction is secured.

Figs. 4 and 5 show another one of the sev-
eral possible practical forms which my in-
vention may take. This arrangement pro-
vides for two microphonie cells 77 instead of
one, as above described, thus making it pos-

» sible to utilize a push pull or balanced micro-
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phone circuit. The. conical chamber 11 is
here replaced by a cylindrical enclosure 18,
both ends of which are closed by the flexible
membranes 2 and 2°.  Attached to each mem-
brane is a very thin layer of gold foil, and the
twe microphonic cells 7/ are supported as
shown.
ported centrally within the frame 10 by means
of serew devices 15. The bridge members 8
extend diametrically across opposite ends of

‘the frame 10 carrying the microphonic cells,

which are.supported by the members 14 pro-

jecting through the bridge members 8. The

members 14 are each provided with a flange
16 to which the microphonic cell is attached.
Sound waves enter opposite ends of the frame
10 and impinge against the flexible sheets of

foil 5 and the membranes 2 and 2’ secured by-

means of cords 3 over opposite ends of the
cylindrical frame 18,
The construction of microphone as de-

‘seribed herein has proven highly sensitive and

yet the apparatus is practical and readily
portable. Flexible membranes are placed un-
der moderate peripheral tension. - The mass
of liquid between the membranes possesses
ralativelv great inertia and the moving sys-

The cylindrical member 18 is sup--
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tem becomes aperiodic, of relatively great

sensitivity and gives faithful reproduction
of all tonal values. C '

While I have described certain preferred
embodiments of my invention, I desire that it
be understood that modifications may be made
and that no limitations upon my invention
are intended other than are imposed by the
scope of the appended claims.

What T claim as new and desire to secure
by Letters Patent of the United States is as

follows:

1. A mierophone épmprising a chamber en-
closing a liquid content, flexible walls en-

closing opposite ends of said chamber, metal- -

lic foils carried by the exterior of said flexible
walls, a mierophonic device positioned in
electrical contact with said metgllic foils and
located with respect to said flexible walls for
receiving forces incident thereon from said
liquid content ¢orresponding to pressures de-
rived from sound waves impinging against
said flexible walls. '

9. A microphone comprising a frame struc-
ture, a chamber open at opposite ends there-
of and disposed within said frame structure,
a flexible wall closing each end of said cham-
ber, a metalli¢ coating extending over the ex-
terjor of each of said flexible walls, a micro-
phenic contact disposed at substantially the
center of each of said flexible walls and rest-
ing in contact with the metallic coatings
thdreon, and a fluid mass disposéd within said
chamber and between said ‘flexible walls
whereby the pressure effects of sound waves
inctdent upon one of said flexible walls are
transmitted through said fluid mass and

agyinst each of said microphonic contacts for’

suhjecting said microphonic contacts to va-
riable pressure in accordance with variations
in sound.
In testimony whereof I affix my signature,
. CHARLES A.CULVER.
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