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This invention relates to the amplification
of electric currents of minute Intensities
such as experienced in the reception of radio
telephonic and telegraphic signals by means

5 of audion tubes of the three-electrode type,
and more particularly to the provision of
means for neutralizing, balancing, or other-
wise compensating for the inherent capac-
ity coupling between the input and output

19 electrodes of the audion tubes of the am-
plifier.

It has long been known that when audion
tubes are energized and the filament and
grid electrodes connected to a source of al-

16 ternating signal energy, and the filament
and plate electrodes connected to a snitable
output circuit, that the variations in the
output ¢ircuit are fed back into the input
circuit, due to the inherent capacity cou-

20 pling existing between the electrodes con-
tained in the input and output circuits.

These current variations fed back into the

input circuit may, and frequently do, cause

oscillations which, in amplifiers, are par-

28 ticularly objectionable since they interfere
considerably with the reception of the ih-
coming signals and frequently rise to such
magnitudes as to completely incapacitate
the amplifier.

The present invention embodies the un-
derlying principles set forth in my copend-
ing application: Serial No. 18,019, filed
March 24, 1925, in accordance with which
this inherent capacity coupling is balanced
by a direct connection between the input and
output circuits at points of equal potential,
so that the variations in the output circuit
cannot be reproduced in the input circuit.
The underlying principles of that invention
are described and claimed in my copending
application just mentioned. The present
invention deals with a special arrangement
in the layout of the balanced network, and
the thought which underlies the present im-
provement is the use of parallel paths for
‘the output circuit, for the reasons herein-
after set forth.

In the accompanying drawings—

Figs. 1, 2 and 3 are diagrams of a single
stage of an audion amplifier, in each of
which diagrams the output circuit includes
parallel paths, but the circnit differing in
details in the several figures.

Referring more particularly to the draw-
ings, filament, grid and plate electrodes are
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indicated respectively by the references 1,
2 and 3. The filament 1 is energized by the
battery A and the plate 8 by the battery B.
The output circuit between the plate and
filament comprises parallel paths, of which
one, indicated by the reference 4, contains
impedance 5 in series with the battery B;
while the second, indicated by the reference

6, contains (Fig. 1) two inductance coils in .

series, viz B’, B2, one end of the coil B?
being connected to the filament 1, and the
opposite end of the coil B’ being connected
to the plate 3 through an interposed block-
ing condenser C.

The input circuit comprises an input coil
I, one end of which is connected to the grid
2, and ‘the other, or low potential, end of
which is directly connected to the junction
I])gomt X between the series windings B’ and
22
may be bridged across the input coil.

The impedance 5 in the path 4 of the
output circuit may be of any suitable char-
acter, and T have so indicated in Fig. 1 by
a diagrammatic representation of this ele-
ment. It may, for example, be a choking
coil, such as 5" (Fig. 2), or it may be an
ordinary inductance coil 5% as indicated in
Fig. 3; or it may be a high vesistance. I
prefer, however, to use either a choking or
an ordinary inductance coil since a lower
demand upon the plate battery B is made
thereby. ‘

The blocking condenser C is of high ca-
pacity, say .006 microfarad, and its function
1s to prevent high direct current voltage
from reaching the grid. :

Several important distinctions in the pres-
ent network over that of my prior applica-
tion are thus apparent. Whereas in my
prior network a direct connection between
the grid and filament is made through an
interposed resistance, and the connection be-
tween the output coil and the input coil is
made through a circuit containing a block-
ing condenser which prevents the flow of
direct current therethrough, the present net-
work establishes the direct current circuit
hetween the grid and filament through por-
tion of the output coil, while the blocking
coendenser is shifted to a point in the output
circuit between the connection X and the
plate. Again, while in my prior network
the direet current is impressed upon the
plate 8 through a connection from the bat-

A variable condenser V for tuning, 7
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tery B and the complete output coil, I have
now established the connection between the
battery and plate through the path 4, which

" is arranged in parallel to portion of the out-
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plained

put path 6.

"~ These differences result in a markedly
improved layout. The elimination of the
high resistance between the grid and fila-
ment is important. This resistance is ob-
jectionable for several reasons. For exam-
ple, it may cause some rectifying effect.
And again commercial resistances such as
are suitable for this use are not very de-
pendable in practice. _

The new location of the blocking con-
denser prevents use of the output path 6
(on the input side of the blocking con-
denser. C) as the path for the direct cur-
rent from battery B to the plate electrode.
This direct current connection is now af-
forded by the parallel path 4.

While I 'have shown in Figs. 1 and 2 the
output inductance in the form of two coils
B’ and B? connected in series, it is perfectly
obvious, as illustrated in my above men-

tioned application, that the point X may .

be located intermediate the ends 'of the sin-
gle coil as shown in Fig. 8 of the present
application.
external adjustable balancing con-
denser 8 may be arranged between the grid
and either the plate or filament electrodes.
Its location depends primarily upon the
ratio of the inductances B’ and B?, or ap-
proximately upon the ratio of their turns.
This will be apparent from the following:
If ¢, represents the plate grid capacity
and ¢, represents the grid filament capacity,

"the actual balance occurs when

c f_ L+M
in which L, and L. represent. self-induc-

tances of coils B’—B? respectively, and M
the mutual inductances. Or otherwise ex-

py approximately equals N,

in which N equals the number of turns in

the respective coils B’ and B=.

The present system thus embodies all of
the advantages in a network technically
more efficient.

With the understanding that only the ad-
vantages of the present network are claimed
herein, and that. claims to the broader in-
vention are maintained in my earlier ap-
plication, I-claim, .

1. In an audion amplifier network, grid

“and plate electrodes, input and output cir-
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cuits connected therewith, a filament elec-
trode common to both circuits, the plate-fila-
ment circuit including parallel paths, one
for direct current and the other for alter-

. 1,656,839

nating current, each path including means
for blocking the flow of a different type of
current, and the alternating current path in-
cluding a plurality of electro-magnetically
coupled coils, connected in series to one end
of the filament and having the ratio of their
equivalent impedances substantially equal to
tle ratio of actual capacities between the
plate-grid electrodes on the one hand, and
the grid-filament electrodes on the other
hand, the grid filament circuit being con-
nected at one end to the grid electrode and
at the other end to the electro-magnetically

-coupled coils at their junction.

2. In an audion amplifier network, grid
and plate electrodes, input and output cir-
cuits connected therewith, a filament elec-
trode common to both circuits, the plate fila-

ment circuit including parallel paths, one

for direct current and the other for alter-
nating current, each path including means
for blocking the flow of a different type of
current, and the alternating current path
including a plurality of electro-magnetically
coupled coils connected in series to one end
of the filament, and having the ratio of their
turns substantially equal to the ratio of the
capacities between the plate-grid electrodes
on the one hand, and the grid-filament elec-
trodes on the other hand, the grid filament
circuit being connected at one end to the
grid electrode and at the other end fo the
electro-magnetically coupled coils at their
junction.

8. In an audion amplifier network, grid
and plate electrodes, input and output cir-
cuits connected therewith, a filament elec-
trode common to both circuits, an adjust-
able condenser connecting the grid with the
plate electrode, the plate filament circuit in-
cluding parallel paths, one for direct cur-
rent and the other for alternating current,

-each path including means for blocking the

flow of a different type of current, and the
alternating current path including a plural-
ity of electro-magnetically coupled coils

" connected in series to one end of the filament

and having the ratio of their turns substan-
tially equal to the ratio of -the actual ca-
pacities between the plate-grid electrodes on
the one hand, and the grid-filament clec-
trodes on the other-hand, the grid-filament
circuit being connected at onc end to the
grid electrode and at the other end to the
electro-magnetically coupled coils at their
junction. : =

- 4. In an audion amplifier network, grid
and plate electrodes, input and output cir-
cuits connected therewith, a filament elec-
trode common to both circuits, an adjust-
able condenser connected between the grid
and plate electrodes, the plate-filament cir-
cuit including parallel paths, one for direct
current and the other for alternatin% cur-
rent, each path including means for block-
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ing the flow of a different type of current,
and the alternating current path including
a plurality of electro-magnetically coupled
coils, connected in series to one end of the
filament and having the ratio of their

- equivalent impedances substantially equal to
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the ratio of actual capacities between the
plate-grid electrodes on the one hand, and
the grid-filament electrodes on the other
hand, the grid filament circuit being con-
nected at ome end to the grid electrode and
at the other end to the electro-magnetically
coupled coils at their junction.

5. In a balanced audion amplifier net-
work, an alternating current plate-filament
circuit including output inductance and a
blocking condenser, a grid-filament circuit
including portion of said inductance, a
source of direct current potential and a con-
nection therefrom to the plate electrode,
caid connection including means for pre-
venting the passage of radio frequency cur-
rent, both the grid-filament circuit and the
direct current path to the plate excluding
said blocking condenser.

'6. In a balanced audion amplifier net-
work, an alternating current plate-filament

circuit including output inductance and a
blocking condenser, a grid-filament circuit
including portion of said inductance, a

source of direct current potential and a con- .

nection therefrom to the plate electrode, said
connection including means to prevent the

‘passage of radio frequency current, said di-

rect current path between plate and fila-
ment and the portion of the inductance in-
cluded in the grid-filament circuit being on
opposite sides of the blocking condenser.

7. In an audion amplifier network, grid
and plate electrodes, input and output clr-
cuits connected therewith, a filament elec-
trode common to both circuits, the plate-
filament circuit comprising two parallel
paths, one for direct current and the other
for alternating current, cach path includ-
ing means for blocking the flow of a differ-
ent type of current, the alternating current
path including an inductance, and the grid-
flament circuit being connected at one end
to the grid electrode and at its other end
to an intermediate point in said inductance.

In testimony whereof I have signed my

name to this specification.
GEORGE A. SOMERSALGO.
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