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This invention relates to locking circuits.
' More particularly my invention relates to a eir-
cuit arrangement of the type which employs a
triode discharge tube and a. pentode discharge
tube suitably interconnacted so that the triode
tube may be held conducting or non-conducting
by varying its grid voltage while the pentode tube
is controlled by varying its screen grid voltage
between positive and negative values. The con-
trolling input signal is preferably applied to the
control grid of the pentode tube, either directly or
through a suitable condenser.

Locking circuits as  heretofore known com-
monly employ two voltage dividers, one connected
from the anode of a first tube to a point of po-
tential below the cathode of the second tube, a
tap being taken off of this voltage divider and
connected to the control grid in the second: tube.
The second voltage divider is like the first except
that it is connected between the anode of the
second tube and a potential below that of the
cathode in the first tube. A tap on this second
voltage divider is connected to the control grid of
the first tube. In such an arrangement. the
ohmic values of the resistors involved in the volt-
age dividers must be held within a close percent-
age of the prescribed values if the proper circuit
operation is to be obtained. This fact, therefore,
necessitates the anticipation of any temperature
changes to be encountered under operating cou-
ditions.

In the conventional locking cireuit-both anodes -

vary between two potentials by the same amount
and these potentials are usually above a common
ground or reference potential.

In order to overcome the difficulties heretofore
encountered as indicated in the foregoing para-
graphs, I have found it possible to design a lock-
ing ecircuit having only one voltage divider, the
respective values of its sections being less critical
for proper operation of the circuit than was. here-
tofore considered necessary.

T also have found it possible to obtam two sets
of outputs from the anodes, one set -of “which

varies between potentials which are above a,nd‘

below the common ground potential.

It is, therefore, an object of my 1nvent10n to
provide a simply designed locking circuit having
features which relieve it from the necessity for
critical adjustment. of its.components.

Tt is also an object to obtain: an: output which
varies from a point above to a point below the
common ground potential.

Tt is another object of my invention to provide
a dependable polar locking circuit for use in
signaling and in other applications.

My invention will now be described. in more
detail, reference being made to the accompany-
ing drawing the sole figure of which represents
illustratively a preferred cireuit arrangement
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- wherein a pentode tube and a triode tube are used,

10

in combination with suitable circuit components
for carrying out the invention. .

Referring to the drawing, I show therein a
pentode discharge tube | and a tricde discharge.
tube 2.. In the pentode fube I show a cathode 3

.connected to ground, a control grid 4 to which.

signal input voltages may be applied, a screen
erid 5 and a suppressor grid &, the latier being.
connected directly to the cathode 3.

The anode 7-of the tube | is conhected through

" an anode resistor 8 to.the positive terminal of a
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direct current source, one section of which is in-~
dicated.at 8.. Another section of this source {0 is
in series with section 9 and has its negative ter-
minal connected to ground. .

In the-tube 2, I show a cathode [{, a control
grid 12 and an anode i3. The cathode Il is
maintained at a negative potentia] with respect to
eround, the bias voltage being supp.ied by a di-
rect current source-14. Another biasing source
i5 is connected between the cathode i{ and the
control grid 12, a resistor {6 being interposed be-
tween the negative terminal of the-source 15-and
the grid 12. The grid {2 is also.connected to the
anode T in tube { through. a resistor 11, The
two resistors. 18 and.IT constitute a voltage di-
vider which provides interaction between the
pentode tube angd the triode tube.

The anode i3 is connected through a resistor
18 to the junction between the two direct current
source sections 9 and 0. The anode 13 is also di~-
reetly connected to the screen grid § in tube |.

Shown -also. are output terminals {9 and 20.
Terminal 19 varies between two potentials above

+ . ground while terminal 20 varies between two po-
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tentials, one of which is above and the other be-
low ground.

Before proceeding with an explanation of how
the circuit operates, it should be pointed out that
one of the well known characteristics of pentode
tubes is that even with a negative screen voltage
the tube may still be-rendered conductive, pro-
vided the control grid is driven sufficiently posi-
tive with respect to the cathode. The anode, of
course, must be maintained at a positive putentla.l
in order to produce-a conductive state.

I will.now show why it is unnecessary to fix the
values of the reéspective elements {6 and 17 with
great exactitude in order to maintain suitable
operating conditions for the circuit. - The differ-
ent kinds of outputs from the two anodes will
also be explained.

- Assume first: that tube I is normally conductive
in the absence of a’signal potential.: The voltage
drop through the voltage divider {1, 16 is such as
to maintain a negative voltage on grid 12 in the
tricde tube 2 so-that this tube is-biased to cut-
off, especially since a negative grid bias is af-
forded by the C-battery §5. The anode {3 and
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the screen grid 5, being interconnected, are both
maintained at a relatively high positive poten-
tial. The conductive state in tube | and the
non-conductive state in tube 2 may, therefore, be
said to be relatively stable.

This condition makes available two different
anode voltages. Omne from anode 7 is the direct
current source (019 minus the IyR: drop in 8
where Ip is the pentode tube current. Subtracted
from 1049 is also TgRs where Is is the current
flowing through the divider 6, i7. The other
output from anode 3 is the direct current source
180 minus IsR1s where Is is the pentode screen cur-
rent. Both of these outputs are at a potential
above ground.

Now assume that a signal potential is applied
in sufficient magnitude and negatively to the con-
trol erid 4 with respect to the grounded cathode
3. The pulse so apvlied need be of only momen-
tary duration in order to reverse the conductive
states in the two tubes. Tube | being now
blocked, its anode voltage rises substantially to
the voltage at the pesitive terminal of the source
8. A positive increment of voltage is, therefore,
applied to the control grid 12 in the triode tute
2 which is sufficient to render the grid 12 more
positive than the cathode {{. This drives the
tube 2 conductive and at the same time Jowers tha
screen grid voltage 5 in tube . In this state the
potential of the anode i3 and of the screen grid 5
is so far reduced that it is negative with respect
to ground. This negative sereen potential pre-
vents tube { from conducting.

In this condition the outputs are as follows:
Terminal {9 is at a potential eaual to the direct
current sources 9418 minus the I¢Rs drop in
resistor 8, and the terminal 20 is at z potential
equal to the direct current source {2 minus the
ToRis drop, where Tz is the triode plate current.
This ontnut potential is actua'ly more neeative
than ground while the output at terminal 19 is
above ground.

The locking circuit as herein shown and de-
seribed therefore fulfills the following conditions:
The potential of the anode T in tube { is shifted
between two positive values with respect to a cer-
tain reference potential, while the anode 13 in
tube 2 is shi‘ted from positive to negative values
with respect to such a reference potential.

It should be understood that the invut control

tube 2 if so desired. In fact, controlling signals of
the same polarity could be applied alternately to
grids 4 and {2 in the pentode and triode tubes
resoectively.

My invention is capable of modification in
various ways, as will be well understood by those
skilled in the art.

I claim:

1. In a locking cireuit, two electron discharge
tubes at least one heing of the multi-grid tvne
with a screen grid and both having a. control grid,
a cathode and an anode, a first direct current no-
tential source connected Petween the anode and
cathode of said multi-grid tube, an impeder in
said connection between the ancde of the multi-
grid tube and said source, a second direct eurrent
potential source of less positive value connectad
between the anode and cathode of the other tube,
an impeder in said connection between the anode
of the other fube and said second source, a con-
nection hetween the cathode of said multi-grid
tube and a point on said second source which is

5

15

20

30

40

45

50

55

60

7

<

4

positive with respect to the cathode of said other
tube, whereby the anode and cathode of said mul-
ti-grid tube are normally more positive respec-
tively than the anode and cathode of said other
tube, a direct current potential divider including
at least two impeders in shunt to said first direct
current source, a connection between g point on
said potential divider befween said two last-
named impeders and the control grid of said other
tube, a direct connection between the anode of
the other tube and the screen grid of the multi-
grid tube, means for applying signals to the con-
trol grid of one tube, and means for deriving out-
put from the anode of one or the other tube.

2. In a locking circuit, two electron discharge
tubes each having a cathode, an anode and a con-
trol grid, one of said tubes also having a screen
grid, means for causing said one tube to be con-
ductive while causing the other tube to be cut-off,
said means including a sourecs of direct current
potential connected between the anode and cath-
ode of said one tube with its positive terminal to-
ward the anode of said cne tube, a resistor in the
connection hetween said scurce and the anode cf
said one tube, a rssistor connecting a positive
point on said source to the anode of the other
-tube, connections to said source for maintaining
the cathode of the other tube negative relative to
the cathode of the first tube, a direct current po-
tential divider including series resistances con-
nected indirectly across said gource, a connection
between a point on said divider between said se-
ries resistances and the control grid of the other
tube such that a reduction of direct current po-
tential on the ancde of said one tube applies 2
more negative bias to the control grid of the other
tube, means including a direct current connec-
tion between the screen grid of the said one tube
and the anode of the other tube for holding said
screen grid at a relatively high positive direct
current potential when said ons tube is condue-
tive and said other tube is non-conductive and
for materially reducing the potential on said
screen grid when said other tube is conductive
and said one tuke is non-conductive, and means
for applying signal pulses to the control grid of
said one tube, the arrangement being such that
the potential on the anode of said screen grid
tube varies with respect to g positive value and
the potential on the anode of said other tube
varies plus and minus with respect to a base value
as said locking circuit is tripped.
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