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This invention relates to thermionic' amplifiers
and detectors, and has for its principal object
to provide an improved thermionic amplifier or
detector suitable for use at high frequencies and

5 in which liability to self-oscillation, due to in-
ter-electrode and the like capacity in the ampli-
fier, shall be reduced to a minimum.

According to this invention a thermionic am-

... plifier or detector comprises a four-electrode

10 thermionic valve, an output circuit associated

with one electrode of said valve, and input means

arranged in push-pull fashion between two other
electrodes of the said valve, the input circuit be-
ing completed from a point on said input means
to the fourth electrode and the whole arrange-
ment being such that the part or whole of the
effect of interelectrode and the like capacity be-
tween the output electrode of the valve and one

- input electrode thereof is wholly or in part. com-

‘9o pensated by the eifect of inter-electrode and the
like capacity between the sald output electrode
and the other input electrode.

Preferably the point on the input means which
is connected to the fourth electrode is made vari-

25 able.

A more complete understanding of the inven-
tion will be had from the following specification,
and from the specification when read in connec-
tion with the drawing in which;

30 _ Pigure 1 shows one form of the invention in
which the internal capacity between the plate
and outer grid balances the capacity between
the outer and inner grid while

Figure 2 shows a modification of Figure 1.

35 Referring to Figure 1 of the drawing, which
shows one way of carrying out the invention, an
input oscillatory circuit, comprising an induct-
ance | and shunt ‘variable condenser 2, is con-
nected between the plate 3 and inner grid 4 of a

40 four-electrode valve 5, the said’ plate and inner
grid thus constituting the input electrodes of the
valve.

A variable tapping point 8 upon the induct-
ance { in the input oscillatory circuit #—2 is

45 connected- (through a grid bias battery 7, if re-
quired) to the cathode 8 of the valve.

" The outer grid 9 of the valve is connected
through an output tuned: circuit comprising an
inductance {0 and shunt variable condenser It,

50 and thence through a high tension battery i2 to
the cathode.  The amplified output.of the valve
may be tapped off in any well known way from
the output electrode, i. e. the outer grid.

Tt will be seen that with this arrangement the

55 effective plate-outer grid capacity tends to neu-

ot
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tralize the effective inner grid-outer grid capac-
ity and’ by adjustment of the variable tapping
point upon the inductance in the input circuit,
substantially complete neutralization may be ob-
tained.

For slight departures from complete neutra-
lization the amplifier may be brought to reaction
by adjustment of the filament current.

In a modification shown in Figure 2 a small
and preferably adjustable external condenser is
provided in parallel with the lesser capacity.
Such a condenser may be provided as shown in
dotted lines in Figure 2 at i3 or at 14, according
to: whether the plate-outer grid or outer grid-
inner grid is the lesser capacity. With the con-
denser provided at {4 (as in the figure) the point
6 may be adjusted towards the top of the induc-
tance f, thus obtaining a larger proportion of the
oscillating potential on the inner grid, which is,
of course, the more effective electrode from the
point of view of control.

Although the term push-pull has been em-
ployed in describing the present invention, the
said term is not to be understood to imply that
control is shared equally between the two elec-
trodes between which input means are arranged
in what has hereinbefore been termed ‘‘push-
pull” fashion, although in known push-pull ar-
rangements the “push” is generally equal to the’
“pull”’. In arrangements in accordance with the
present invention, practically all the control is
effected by the grid electrode, to which the input
means are connected, although such -effect as
the anode has as regards control is beneficial.

Hayving now particularly described and ascer-
tained the nature of our said invention and in
what manner the same is to be performed, we
declare that what we claim is:—

1. In an- electron discharge device amplifier
comprising a four electrode valve, an output cir-
cuit connected between the outer grid and cath-
ode of said valve, an input circuit including an
input inductance arranged push-pull fashion be-
tween the anode and inner grid of said valve,
and' connecting means between a point on said
input inductance and the cathode of said valve.

2. In .an electron discharge device amplifier
coriprising a. four electrode valve, an output cir-
cuit connected between the outer grid and cath-
ode of said valve, an input circuit including an
input inductance arranged push-pull fashion be-
tween the anode and inner grid of said valve, and
variable connecting means between a point on
said input inductance and the cathode of said
valve. ;
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3. In an electron discharge device amplifier
comprising a four electrode valve, an output cir-
cuit connected between the outer grid and cath-
ode of said valve, an input circuit including an
input inductance arranged push-pull fashion be-
tween the anode and inner grid of said valve,
connecting means between a point on said input
inductance and the cathode of said valve, and a
variable condenser connected between the outer
grid and an adjacent electrode of said valve.

4. An electron discharge device amplifier in-
cluding a thermionic valve having anode, cath-
ode, control grid and an auxiliary electrode, an
output circuit connected between said auxiliary
electrode and said cathode, an input circuit in-
cluding an inductance connected directly be-
tween the inner grid and anode of said valve and
a variable tap connecting a point on said in-
ductance to said cathode, the position of said tap
being such that the alternating potential applied
through the inherent capacity of said tube from
the auxiliary electrode to the control grid is
compensated by the alternating potential applied
through the inherent capacity of said tube from
the auxiliary electrode to said anode.

5. In combination, an electron discharge tube
provided with a cathode, an anode and two inter-
mediate electrodes, a resonant circuit connected
between one of said electrodes and the cathode,and
a second resonant circuit connected between the
remaining infermediate electrode and the anode,
the potentials of said anode and last mentioned
electrode being maintained in opposite phase re-
lation.

6. In combination, an electron discharge tube
provided with a cathode, anode, control grid
and auxiliary electrode, means for applying a
potential to said electrode which is positive with
respect to said cathode, a resonant circuit cou-
pled to said electrode and cathode, and a radio
frequency oscillation circuit coupled between said
anode and grid, the potentials on said anode and
grid being in opposite phase relation.

7. A high frequency circuit comprising an elec-
tron discharge tube provided with an anode,
cathode, grid and an auxiliary electrode dis-
posed between the grid and anode, a source of
energy for supplying a potential to said electrode
which is positive with respect to said cathode,
a resonant circuit between the latter and said
cathode, and a source of high frequency oscil-
lations coupled to said grid and anode.

8. A high frequency circuit comprising an
electron discharge tube provided with an anode,
cathode, grid and an auxiliary electrode dis-
posed between the grid and anode, means for
applying a potential to said electrode which is
positive with respect to said cathode, a resonant
circuit connected to the latter, a source of high
frequency oscillations coupled to said grid and
anode, and a connection between said cathode
and a point on said resonant circuit,

9. A radio frequency receiver comprising an
electron discharge tube provided with an anode,
cathode, grid and auxiliary electrode, means for
maintaining the latter positively biased with re-
spect to the anode and cathode, a tunable out-
put resonant circuit connected in the auxiliary
electrode circuit, and an independent radio fre-
quency oscillation circuit connected to the snode.

10. In an electron tube circuit, a thermionic

tube including a cathode, a grid and an anode,
an input circuit comprising a source of poten-
tial disposed between said anode and cathode, an
output circuit including a second source of po-
tential and disposed between said grid and cath-
ode, said source of potential in said input cir-
cuit being connected to subject said anode to a
negative charge and said source of potential in
said output circuit being adapted to subject said
grid to a positive charge.

11. In combination, in a receiver of high fre-
quency signal waves, an electron discharge tube
provided with a cathode, a cold electrode and
two additional cold electrodes, an output circuit
connected between said first cold electrode and
the cathode, and a resonant signal input circuit
connected between the two additional cold elec-
trodes, the signal potentials of said two addi-
tional cold electrodes being maintained in op-
posite phase relation, and a connection between
the cathode and a point on said resonant input
circuit.

12. In an electron tube circuit, an electron tube
including a cathode, a grid and an anode, a cir-
cuit comprising a source of potential disposed be-
tween said anode and said cathode, an output
circuit including a second source of potential and
disposed between said grid and cathode, said
source of potential in said first circuit being con-
nected to subject said anode to a negative charge
and said source of potential in said output cir-
cuit being adapted to subject said grid to a posi-
tive charge.

13. In an electron tube system, an electron
tube having at least one cathode, one grid, and
one ‘anode, a source of alternating current con-
nected to said anode and said cathode, a source
of direct current grid potential, and an output
circuit connected through said source of grid po-
tential to said grid and said cathode for apply-
ing to said grid a potential positive with reference
to said cathode.

14. In an electron tube system, an electron tube
having at least one cathode, one grid, and one
anode, a source of alternating current connected
to said anode and said cathode, means connected
in series between said source and said anode and
cathode for maintaining said anode at a deter-
mined potential with reference to said cathode, a
source of direct current grid potential, and an
output circuit connected through said source of
grid potential to said grid and said cathode for
applying fo said grid a potential positive with ref-
erence to said cathode.

15. In combination, an electron discharge tube
comprising a cathode, anode, inner and outer
grids, a tunable resonant input circuit coupled
between said anode and inner grid, and a tunable
resonant output circuit coupled between said
outer grid and cathode, and a connection from
said cathode to said input circuit.

16. In combination, an electron discharge tube
comprising a cathode, anode, inner and outer
grids, a tunable resonant input circuit coupled
between said anode and inner grid, and a tunable
resonant output circuit coupled between said outer
grid and cathode, and means for maintaining said
anode and inner grid negative with respect to said
cathode.

ERNEST WALTER BRUDENELL GILL.
ROBERT HOPE DONALDSON.
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