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5 Claims.

My invention relates to electric discharge ap-
paratus and has particular relation to highly
sensitive amplifying systems.

In accordance with the teachings of the prior
art of which I am aware, the sensitivity of the
amplifier is increased by impressing in its grid-
cathode circuit a boosting potential derived from
an impedance in the anode-cathode circuit. The
impedance is connected directly to the anode
conductor and for this reason, a transformer
must necessarily be interposed between the im-
pedance and the control circuit. The trans-
former not only adds to the cost of the equip-
ment but it increases its complexity and in-
troduces servicing and maintenance problems.

It is an object of my invention to provide a
highly sensitive amplifying system of simple
structure.

Another object of my invention is to provide
an amplifying system of simple structure with
which a prolonged response to an exciting im-
pulse of short duration shall be obtainable.

More specifically stated, it is an object of my
invention to provide a highly sensitive relay that

shall respond to an impulse of short duration. 2

In accordance with my invention, the imped-
ance from which the boosting potential is de-
rived is connected in the conductor extending
from the principal electrode of the discharge
valve which is in the control circuit. Since this
electrode need not be insulated from the con-
trol electrode the interconnection between the
impedance and the control circuit is not through
a transformer but directly by metallic conduc-
tion. According to the preferred practice of my
invention, the boosting potential is derived from
the load per se and thus the apparatus is simpli-
fied. Of course, in its broader aspects, my in-
vention may be practiced with the boosting po-
tential derived from a separate impedance.

The novel features that I consider character-
istic of my invention are set forth with partic-
ularity in the appended claims. The invention,
itself, however, both as to its organization and

its method of operation, together with additional -

objects and advantages thereof will best be un-
derstood from the following description of spe-
cific embodiments when read in connection with
the accompanying drawing in which:

Figure 1is a diagrammatic view showing a pre- 9

ferred embodiment of my invention, and
" Pig. 2 is a diagrammatic view showing a modi-
fication of my invention.

The apparatus shown in Figure 1 comprises an
electric discharge valve 3 having an anode 5, a
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“tion with the cathode.

cathode T, and a control electrode 9. 'The valve
3 may be of the arc-like or high-vacuum type
and while its cathode T is usually a heated fila-
ment, my invention may be practiced with a dis-
charge device in which the cathode is a pool or a

‘plate.

The discharge valve 3 is energized from an al-
ternating current source {1 which may be of the
usual commercial 60-cycle type through a sec-
ondary section 13 of a suitable transformer 5.
The anode 5 is connected directly to one ter-
minal of the section and the cathode 7T is con-
nected to the other terminal through the excit-
ing coil IT of a relay 9 which constitutes the
load supplied. To control the valve, any suit-
able system 2{ such as a photo-electric cell or
contacts of any general type may be provided.
The control system 21 is interposed between the
control electrode and the cathode.

In the conductor 23 from the control system
21 to the cathode 7, a capacitor 25 is interposed.
A rectifier 27 is directly connected between the
terminal of the relay coil T that is remote from
its junction with the cathode 7 and the terminal
of the capacitor 25 that is remote from its junc-
The rectifier conducts
positive charges in the direction indicated by the
arrow head.

The discharge valve 3 may be assumed to be

_originally non-conductive and the relay 19 de-

energized. When a small impulse is impressed
from the control system 21 during half-periods
of the source {1 during which the anode-cathode
potential is positive, cuirent flows between the

~anode 5 and the cathode 7 of the discharge valve

and through the relay coil {1. Since the coil is
inductive, a back potential appears across its ter-
minals during the negative half-periods of the
source. . The latter potential is in a direction
such that current is conducted through the recti-
fier 21 and the capacitor 25 is charged to a
higher potential during each negative half-pe-
riod. The potential between the plates of the
capacitor which is produced by the charge is of
such polarity as to increase the conductivity of
the valve 3. The conductivity continues to in-
crease as the capacitor is charged and the capac-
itor is charged to a higher and higher potential
as the conductivity increases because the charg-
ing potential is increasing. The supply of cur-
rent through the valve 3 thus becomes depend-
ent on the charging of the capacitor 25 and in-
dependent of the control system 21 after the
first positive half-period. The maximum cur-
rent conducted by the valve 3 when an impulse
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is impressed may be predetermined by properly
setting the magniture of a resistor 29 connected
in parallel with the capacitor 25 which functions
to discharge the capacitor at a predetermined
rate.

In Fig. 2, my invention is shown as applied in
apparatus in which the load 31 or the impedance
from which the boosting potential is derived is
non-inductive.. In this case, the rectifier 27 is
interposed in the conductor 23 hetween the cath-
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ode T and the control system 2{ and the capacitor. . .

25 is directly connected between the terminals

of the load 31 and rectifier 27 that are remote

from the cathode terminals,

In response to a small control 1mpulse current :

is conducted between the anode 5 and the cathode
T of the electric discharge valve 3 and through
the load 3i. The potential drop which exists
across the load by reason of the current flow is;
in such a sense, that the capacitor 25 is charged.
The polarity of the capacitor -potential- is-such
as to maintain the conductivity of the valve when
current - flow through the load tends to decrease

since in such a case it would not-be counteracted .

by the potential drop across the load. Accord-
ingly; in spite of the fact that the energizing
control impulse ‘is only of short duration, the
valve continues to conduct indefinitely. -

While there are certain advantages in the use
of alternating current in the anode circuit of the
valve 3 in the practice of my invention, direct
current may be used under the proper circum-
stances. Moreover, the charging potential for the
capacitor may be derived by tapping off a portion
of the load rather than directly connecting the
whole load -across the capacitor.  On occasions

. the control system 21 may be interposed between

the anode 5 and the control electrode-9. - In such
a case the impedance from which the boosting
potential is derived should be in the anode:-con=
ductor and not in the cathode conductor. - “‘Where

it is desirable that the valve:3 be normally con-
ductive and be rendered non-conductive -in- re--

sponse to an impulse, the rectifier polarity in the
Figs. 1 and 2 circuits is reversed.
Although I have shown and described certam
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having a plurality of principal electrodes and a
control electrode, conductors extending from said
principal electrodes to which an energizing po-
tential is to be connected, a control circuit for
said valve including said control electrode and
one of said principal electrodes, said control cir-
cuit including means for impressing a:control po-
tential therein; charge storing means in'said con-~
trol circuit,; interposed between said one principal

-electrode and said impressing means, inductive

load means in the conductor extendmg from said
one principal electrode and conductive means
connecting the .terminal of said load means re-

“'mote from said one principal electrode to the ter-
“minal of said storing means remote from said

one principal electrode, said conductive means

including -an asymmetric conductor offering its

" lower resistance to current flow toward -said
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specific embodiments of my invention, I am fully

aware that many modifications thereof are pos-
sible. My invention, therefore, is not to be re-
stricted except insofar as is necess1tated by the

prior -art and by the spmt of the appended'

claims.

1 claim as my invention: ‘ :

1. Tn combination an electric d1scharge valve
having a plurality of principal electrodes and a

control electrode, conductors extending from said

principal electrodes to which an energizing po-
tential is to be connected, a control circuit for
said valve including said control electrode and one

of said principal electrodes, said control circuit

including means for impressing a control poten-~
tial therein, charge storing means in said control
circuit, interposed between said one-principal elec-
" trode and said impressing means, inductive load:
means-in the conductor extending from said one
principal electrode and conductive means con-
necting the terminal of said load means remote
from said one principal-electrode to the terminal
of said storing means remote from said one prin-
cipal electrode, said conductive means including
means permitting flow of current- therethrough
only toward said charge storing means.

2. In combination an electric dlscharge valve
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charge storing means, and means for discharg-
ing said storing means at a predetermined rate.

" 3.-In combination an -electric -discharge valve

having a plurality of principal electrodes and -a
control electrode, conductors. extending from:said
pr1nc1pa] electrodes to which an energizing po-
tential is to be connected, a -control circuit for
said valve including said control electrode and
one of said prinecipal electrodes, said control cir-
cuit including means- for -impressing a control
potential therein and . asymmetric ‘conductive
means interposed between said one principal elec~ -
trode and said impressing means, load means in
the conductor extending from said one principal
electrode, charging storing means, and continuous
metallic connections for connecting said storing
means between a terminal .of said: load means
that is remote from the terminal connected to
said one electrode and the terminal of said asym-
metric conductive means that-is remote from the
teérininal connected to said one electrode.

‘4, In combination an electric discharge valve
comprising an anode, a.cathode and control elec-
trode, conductors extending from said anode and
cathode to which an energizing potential is to be

. connected, an electromagnetic device having a

winding in the conductor extending from said
cathode, & control circuit including said cathode
and. said control electrode and charge storing
means connected to said cathode and conductive
connections between. terminals of said charge
storing means and winding that are remote from
those to which the cathode is connected, said con-
nections including a rectifier permitting current
flow only toward said charge storing means.

5. In combination, a source of energizing po-
tential, an electric discharge valve having a plu-
rality of principal electrodes in circuit with said
source and a control electrode, load means con-
nected between-one .0f said principal. electrodes
and said source, a.control circuit for said wvalve
including control means for impressing a poten-
tial. impulse between  Said control. electrode. and
said one principal electrode to render said valve
conductive, conductive means. connected between.
one terminal.of said load means and said control
means permitting current flow therethrough away
from said one terminal only, and a capacitor in
said control circuit connected in.parallel with
said conductive means and load means, whereby
said capacitor is.charged in response to a poten-
tial appearing across said load means with a po-
larity tending to maintain said valve condltloned
to conduct current.
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