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This invention relates to an oscillator circuit,
and more particularly it relates to an arrange-
ment of the elements in a circuit, one of which
elements is a vacuum tube of the general type

o described and illustrated in my United States
Reissue Letters Patent 18,367, and in my co-
pending applications filed July 25, 1931 and De-
cember 10, 1931, and numbered respectively
553,052 and 580,020.

One of the objects of this invention is the pro-
vision of an efficient oscillator circuit. Because
of the high power sensitivity and transconduct-
ance properties of the tube to which I have re-

ferred, it is adapted for use as an oscillator when
5 connected in a circuit such as that hereinbelow
described.

Broadly, my invention consists of a circuit
employing a tube of the type containing two sets
of triodes, each comprising an electron emitter,
a grid and an anode, one being in the input or
control triode, the other the ocutput triode, and
so arranged and connected that the output cur-
rent of one triode is directly controlled by the
output of the other triode, and so connected in
25 3 circuit that the commonly used forms of cou-

pling are not required. In the circuit with the

tube an inductance connected in the grid cir-

cuit of the control triode is coupled to an induc-

tance in the circuit of the other triode, such de-
30 vices being a means provided for feeding back to
the contro! triode any energy changes in the plate
circuit of the output triode.

For a better understanding of the invention
reference is made to the accompanying drawing
of an arrangement of the electrical circuit.

In the drawing, C: represents an electron emit-
ter, Gi1 the grid and P: the plate element of the
control triode, C2, Gz and P2 being respectively
the electron emitter, grid and plate element of
the output triode. At Li is a feed back inductance
and at B: a source of potential for biasing grid
Gi; and at L2 is an inductance connected in
the output or plate Pz circuit. Inductance Lz and
_ condenser Csz represent a tuned circuit for ob-
taining a maximum output from inductance Lae.
B: represents the source of plate potential for
both triodes, variable according to the output de-
sired, and B3 is a source of potential to positively
bias the common heater element H to prevent
emission therefrom. Transformer T, is in the
circuit for heating element H, and indirectly the
emitters C: and C2. The generator supply source
is at G.

In the operation of this device there are three
discharges in the tube, the first or control dis-
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charge between the emitter C: and plate Pi, the
second discharge being through emitter Cz and
grid Ge, the third discharge being between C2
and P2. Thus, the grid G: is positively biased by
the plate current between C:1 and Pi, so that when
this plate current is varied by grid Gi, the posi-
tive bias of G2 varies, and accordingly varies
the output or intenser current between emitter
C: and plate Pa.

The output or positively biased grid G2 is con-
nected to the control emitter Ci, and can be in-
ternally or externally connected.

D is a condenser for by-passing high frequency
oscillations, it being of sufficient capacity to al-
low a low reactance to high frequencies and
therefore acting as a by-pass.

The potenfial sources are shown as batteries.
but the use of resistances for voltage drop can
be employed as described in my copending appli-
cation bearing Serial No. 553,052.

While it is considered practicable to use two
indirectly heated cathodes as the electron emit-
ters, the output electron emitter may be of the
directly heated {ype, such as a nickel ribbon
coated with an alkali earth oxide, or the heating
current can directly pass through the thin walls
of the electron emitters to heat them.

The indirectly heated electron emitters in de-
vices constructed according to the design illus-
trated, are nickel tubes, diameter .0689’’ coated
with strontium and barium oxide; molybdenum
wire grids, .004’’ in diameter and coiled in 48
turns to the inch with a coil diameter of .115"
about the upper or control emitter Ci, the lower
grid being composed of molybdenum wire of like
dimensions in a coil .150’" in diameter having 40
turns to the inch. The plate elaments are car-
bonized nickel cylinders #%’’ in diameter and 1’*
long. But the dimensions are governed by the
amount of power to be discharged.

In a tube of the design and dimensions de-
scribed having 2.5 watts output with a 5 volt grid
swing, a change of one volt on ths control grid
G causes a 25 milliampere change in the output
plate P2, circuit. Thus, by coupling inductance
L2 in the output circuit to the feed back induc-
tance La it is possible to maintain continuous os-
cillations with a minimum expenditure of oscil-
lations for re-generation.

What I claim is: )

1. An oscillator circuit in which is connected
a vacuum tube containing two triodes consisting
of a control triode having an emitter, a grid and
an anode, and an output triode having an emitter,
a grid and an anode, the grid of the output triode

5

fw]

5

20

[\

5

[

0

[

5

>

5

50

66




10

2

being connected with the emitter of the control
triode, and a source of potential for biasing the
control grid as to its emitter, and an inductance
in the control grid ecircuit in series with the said
source of potential, said inductance being coupled
to an inductance in the plate circuit of the out-
put triode. )

2. An oscillator circuit in which is connected a
vacuum tube containing two triodes, consisting
of a control triodz having an emitter, a grid and
an anode, and an output triode having an emitter,

- a grid and an anode, the grid of the output triode
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being connected with the emitter of the control
triode, and a sourcz of potential for biasing the
control grid as to its emitter, and an inductance
in the control grid circuit in series with said
source of potential, said inductance being cou-
pled to an inductance in the plate circuit of the
output triocde, said coupling being the means for
indirectly feeding back to the control triode en-
ergy changes in the plate circuit of the output
triode,

3. An oscillation circuit having an envelope
containing two triodes, a control tricde and an
output triode, each consisting of a cathode, a
grid and an anodz, a heater element for indirectly
heating said cathodes, the grid of the output
tricde being direc¢tly connected with the cathode
cf the control triode, a source-of potential for
biasing the control grid, connected in series with
an inductance in the control grid circuit, the
cathode of the control triode being electrically in-
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sulated from the cathode of the output triode,

and an inductancz in the anode cireuit of the out-.

put triode inductively coupled to the grid circuit
of the other triode, said coupling being a means
for re-generatively discharging plate oscillations
of the output triode to the input circuit of the
other triode. ‘

4. An oscillation circuit having a vacuum tube

containing two triodes, a control triode having an -

emitter, a grid and an anode, and an output
triode having an emitter, a grid and an anode, the
grid of the output triode being dirzctly connected
with the emitter of the other triode, and a source
of potential and an inductance being connected
in series between the two grids, the inductance
being coupled to an inductance in the anode cir-
cuit of the output triode.

5. An oscillation ecircuit having a vacuum tube
containing two triodes, a control triode having
an emitter, a grid and an anode, and an output
triode having an emitter, a grid and an anode,
the grid of the output triode being connected
with the emitter of the other triode, and a source
of potential and an inductance being connected
in series between the two grids, the inductance
being coupled to an inductance in thz anode cir-
cuit of the other triode, said coupling comprising
means for indirectly feeding back to the control
triode energy changes in the plate circuit of the
other triode.

SAMUEL RUBEN.
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