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This invention relates to a sound emitting
device and is a continuation, in part, of my
prior and co-pending application filed April
8, 1922, under Serial Number 550,850 it also

g constitutes an improvement upon that de-
scribed in my U. S. Letters Patent 1,702,951,
issued February 19, 1929. An object of the
invention is the provision of an efficient de-
vice for the production of acoustic vibrations

© 10.With a minimum of distortion, by impressed
electrical impulses; further objects will ap-
pear more fully hereinafter.
By the term$ of my invention the device
consists broadly, of a cylindrically shaped
15 anode, an axially located cogperating alkaline
earth oxide coated cathode having an.equi-
potential discharge surface, a heater element
for heating the cathode to emission tempera-
ture and a horn or other sound-directing
20 body. With the discharge of a current of a

- suitable potential from the cathode when it

is heated to emission temperature the air col-
umn within the annular space between the
anode and the eathode is rarified, and is ion-

25 ized by the current discharging therethrough.

With variations in the ionization of the air
column, by changes in the ionizing current
through the gap, due to variations in audio
frequency oscillations impressed upon the

3o cathode-anode cirenit, the air column contracts

and expands responsively, the pressure vari-
ations at audio frequency or acoustic vibra-
tions being directed out into the atmosphere
by a horn or other sound-directing body
from an opening in the annular space.

The device of my invention described in

* the patent referred to, is preferably operated

~with direct current and when small currents
are desired ; whereas, my present invention is
particularly adapted to alternating current
of high intensity. The chief functional dif-
ference between the deviceofmy formerinven-
tion and the present one lies in the methods of
heating the cathode to an emission tempera-

ture; the latter is indirectly heated by a

heater element. The heater element can be

insulated from the cathode, as by use of a

ceramic tube or, the cathode can be heated

50 by radiation from & heater element suspend-
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ed within the cathode. The plate potential
in this device can be as low as 250 volts.

For a better understanding of the invention
reference is made to the accompanying draw-
ing showing one embodiment of my invention,
in which 1, represents a cylindrical cathode
having an outside surface coating of barium-
strontium oxide, 2, a carbon anode and 3, a
loop of resistance wire for heating the porce-
lain cylinder 4, with which cathode 1, is in
surface contact over its outside area. Anode
4, is mounted on bakelite base 5, which is
supported by metal arms 6. Sound direct-
ing member 7, is supported on base 8. Cur-
rent for heating the heater element 3, is fur-
nished through transformer I. B, is a bat-
tery for maintaining the potential in the cath-
ode-anode circuit in which is the secondary
of the transformer I,.

In operation, as a heating current is dis-
charged through heater element 3, and the
thermally conductive electrically insulating
cylinder 4, conducts the heat to oxide coated
cathode 1, raising that element to an emission
temperature, the air within the annular space
is raised to about 900° C., causing a rarifica-
tion of the gas and its expansion beyond the
gap into the outer chamber of the device. A
uniformly distributed current at about 250
volts, is discharged through the rarified gas
which is thus ionized causing a further n-
crease of temperature and expansion thereof.
For higher current densities higher voltages
should be used.

Audio frequency electrical oscillations im-
pressed upon the input circuit represented
by the audio frequency transformer I,, pro-
duce corresponding vibrations in the ionizing
current, causing expansions and contractions
of the gas between the electrodes, the acoustic
vibrations from the gas column thereby pro-
duced, being directed into the outer atmos-
phere by the sound-directing member 7.

What I claim is:

1. A sound emitting device comprising a
gas-filled container having a sound opening,
an anode, an indirectly heated cathode having

.an equipotential operating surface, means

for discharging an 1onizing current through
the gas, means for producing acoustic vibra-

5

60

70

75

80

95

100




10

15

20

25

2

tions of the gas by varying the ionization of
the gas responsively to audio signal currents,
and, means for directing the acoustic vibra-
tions from the sound opening, away from the
device. ' ‘

2. A sound emitting devicé comprising a
gas-filled container having a sound opening,

an anode, an indirectly heated cathode having-

an equipotential alkaline earth oxide coated
operating surface, means for discharging an
ionizing current through the gas, means for
producing acoustic vibrations of the gas by

varying the ionization of the gas responsive-

ly to audio signal currents, and, means for
directing the acoustic vibrations from the
sound .opening, away from the device.

3. A sound emitting device comprising a
gas-filled container having a sound opening, a
carbon ‘anode, an indirectly heated cathode
having an equipotential operating surface,
means for discharging an ionizing current
through the gas, means for producing acous-
tic vibrations of the gas by varying the ioniza-
tion.of ‘the gas responsively to audio signal
currents, and, means for directing the acous-

tic vibrations of the gas from the sound open--

ing, away from the device. = o
4. A sound emitting. device comprising a

* gas-filled. container having a sound opening,
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a carbon anode, an indirectly heated cathode

 having an equipotential operating surface
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extending axially with respect to the anode,
means for discharging a thermionic current
through the gas, means for producing acous-
tic vibrations of the gas by varying the dis-
charge responsively to audio signal currents,
and means for directing the-acoustic vibra-
tions from said opening away from the de-
vice.

5. A sound emitting device comprising a
thermally insulating housing having a sound
opening therein, an anode, a cooperating
cathode having an equipotential operating
surface, a heater element for indirectly heat-
ing the cathode, a circuit for heating the heat-
er element, a circuit connecting the cathode
and anode, and means for translating current
variations in the cathode-anode circuit into
acoustic vibrations of the atmosphere within
the housing.

6. A sound emitting device comprisins, in
combination, an anode partially surrounding
an annular gas-filled space, and arranged axi-
ally with respect to the anode, a cooperating,
oxide coated cathode having an equipotential
operating surface, and a heater element for
heating said cathode, means for ionizing the
gas within said space by discharging a ther-
mionic current throu, { the cathode-anode
circuit, means for producing acoustic vibra-
tions of the gas by varying said discharge re-
sponsively to audio frequency oscillations
im resserf upon the cathode-anode circuit,
and means for directing the vibrations away
from said space.

by ‘an anode, an-al
cooperating cathode having an equipotential

.space.
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7. A sound emitting device ha.ving an anode
partially surrounding an annular gas-filled
space, a cooperating cathode having an equi-

potential discharge surface, and a heater ele-’

ment for heating the cathode arranged axial-
ly of the space, means for ionizing the gas in
the space by discharging a thermionic cur-
rent therethrough, means for producing
acoustic vibrations of the gas by varying said
discharge responsively to audio frequency os-
cillations impressed upon the cathode-anode

circuit. '
8. A sound emitting device comprising an
annular gas-filled sEace partially surrounded
aline earth oxide coated

operating surface, and a heater element for
heating the cathode arranged axially of the
space, means for ionizing the gas in t{e space
by discharging a thermionic current there-

through, means for producing acoustic vibra- -
‘tions of the gas by varying said discharge
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responsively to audio frequency oscillations

impressed upon the cathode-anode circuit.

-9._A sound emitting device comprising an .

anode partially surrounding an annular gas-
filled .space, an alkaline earth oxide coated
cathode having an equipotential operating
surface, a heater element for heating the
cathode, means for electrically insulating the

cathode from the heater element, an opening.

at one end of the gas-filled space, means for

ionizing the-gas in the space by discharging

a thermionic current therethrough, means for
producing acoustic vibrations of the gas by
varying said discharge responsively to audio
frequency oscillations impressed upon the
cathode-anode circuit, and means for direct-
ing vibrations of the gas away
In testimony whereof, I, SaMurr Rusey,
haye signed my name to this specification
this 25th day of April, 1929. o
: SAMUEL RUBEN.
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