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. of the suppressors are reduced abruptly by the

A 8 Claims.

This invention relates to thermionic valve cir-
cuits.

A circuit according to the invention comprises
a combinsation of two valves of the pentode type,
the suppressors of which are coupled together,
the screen of the first valve and the control grid
of the second valve being maintained at zero sig-

nal potential, the input being applied to the con-~"

trol grid of the first valve, and the screen of the
second valve being coupled to the anode of the
first valve to provide the output, the whole ar-
rangement being such that the anode currents.of
both valves are cut off when desired by a reduc-
tion of the potentials of the suppressors, and the
resulting increase of screen current of the second
valve is substituted for the anode current of
the first valve.

In the accompanying- drawing, Fig, 1 illus-
trates the use of the. invention in a radio fre-
quency amplifier stage, and Fig. 2 illustrates its
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application to the production of a polar diagram

on the screen of a cathode ray tube., Fig. 1
shows a circuit diagram of a radio frequency
amplifier stage in which the input signal is ap-
plied between earth and the terminal 1, which is
connected to the control grid of a pentode gmpli-
fier valve V1.

The screen of pentode Vi is maintained at con-
stant potential equal to the mean anode potential,
being connected to a high tension source and also
being connected through condenser Ci to earth.

A second pentode valve Vi, having identical

characteristics with valve Vi, has its screen di-
rectly connected to the anode of valve Vi. Its
control grid is directly ‘connected to earth.
- Valves Vi, V2 are provided with equal anode
load resistors R:, Rz and equal self-biassing re-
sistors Rs, R« and by-pass condensers Cz, C3 re-
spectively. i

The suppressors of valves Vi, V2 are directly
connected together. It may be necessary to in-
sert a small resistance, the value of which may
be of the order of 100 ohms, in the connection
between the suppressors to prevent parasitic os-
- cillations.

‘During the transmission of signals, the poten-
tials of the suppressors are maintained constant,
for example, at cathode potential. The screen

current of valve Vg, therefore, remains constant,
and in flowing through resistor R1 does not disturb
the alternating component of the output voltage
which is developed across resistor R1 and obtained
between terminal 2 and earth.

When it is desired to quash abruptly, either
wholly or partly, the amplifier gain, the potentials
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application of 8 negative potential to terminal 3.

A change of potential of the subpressor of a
pentode valve does not appreciably affect the
cathode current; it merely changes the proportion
in which the cathode current is divided between
anode and screen. The decrease of anode cur-
rent, therefore, appears as an increase of screen
current.

The two valves Vi, V2 are under substantially
identical mean operating conditions and they have
substantially identical characteristics.. The in-
crease of screen current of valve Vz for a given -
reduction of potential of the suppressors is, there-
fore, equal to the corresponding decrease of mean

‘anode current of valve Vi. It follows that the

abrupt reduction of the potentials of the #up-
pressors does not lead to any change in the direct
component of current in anode load Ri. Further,
the absence of elaboratel circuits between the
valves results in the avoidance of time delay
hetween the decrease of anode current of valve
V1 and the increase of screen current of valve
V2. Quashing of the gain of the amplifier is
therefore effected without producing spurious os-
cillations of the kind known as “ringing.”

The invention may be applied to a television
transmitter video amplifier, for the purpose of
substituting for the picture signal a signal of
steady value. This may, for example, be a signal
representing full black, which is inserted at the
end of the scanning of each line of the picture.
The steady value required will not normally be
equal to the mean value of the picture signal.
The increase of screen current on valve.Vz for
a given change of potential of the suppressors

- will, therefore, be required to be somewhat differ- .

Vi. The characteristics or the mean operating
conditions of the two pentode valves must, there-
fore, be somewhat different. The necessary ad-
justment may be made, for example, by adjust-
ing the control grid bias of valve-Vz, and for
this purpose resistor R+ may be made adjustable.

A further feature of the invention is its applica-

ent from the dgcrease of anode current on valve

~tion to the production of a polar diagram on the
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screen of a cathode ray tube, the tube being
of the type arranged for asymmetric deflection in
two mutually perpendicular directions. The tube
should preferably have equal defiection sensitivity
for the two directions of deflection. .

Two pairs of pentode valves are employed, each
pair being connected in & circuit such as that
shown in Fig. 1.

In order to produce rotation of the beam at
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' constant angular velocity, sine wave potentials
in quadrature are applied to the control grids of
the first valves of each pair. The output of one
pair is applied to the deflection system for one
direction of deflection, and the output of the
other pair to the other deflection system.

The operating conditions of the valves are ad-
Justed so that the trace on the cathode ray tube
screen is circular. .

Radial deflection of the spot is obtained by
variation of the potentials of the suppressors of
both pairs of valves simultaneously.

A circuit of the above type is shown in Fig. 2.
A and B represent two circuits each of which
corresponds with the circuit shown in Fig. 1.
The input terminals | and 3 and output terminal
2 of circuit A correspond to the like-numbered
parts of Fig. 1, and the corresponding terminals
of circuit B are numbered {1, 31 and 21 respec-
tively. A sine-wave alternating source 12 is con-
nected between the terminal | and the earth
terminal of circuit A, and also through a quadra-
ture phase shifting device 10 to the corresponding
Input terminal 11 and earth terminal of circuit
B. 'The potential variation for the control elec-
trodes or suppressors is applied between the ter-
minals 4, §, terminal 4 being connected to the
input terminals 8 and 3{ and terminal § to the
earth connections of circuits A and B.

A sultable cathode ray tube is arranged for
asymmetrical deflection, deflector plates 8 ang §
being connected to earth. The opposite plates 6
and T are coupled to the output terminals 2 and
2| of circuits A and B respectively through cou-
pling condensers I8 and I81. The grid leaks i3
and 131 are provided to maintain the mean po-
tentials of plates 6 and 1 at the potentials of
Pplates 8 and 8. . :

Various other types of valves besides pentodes
have also the quality that the variation of poten-
tial of one of the electrodes is effective merely to
decrease the current flowing to one electrode and
to increase the current flowing to another elec-
trode. The term “valve of the pentode type” in
this specification is intended to cover all other
valves which share this quality. When used in
context with this term, the terms “suppressor,”
“screen” and “anode” are intended merely to in-
dicate the electrodes in respect of which this
quality obtains, independently of the question
whether they have also the other functions asso-
:;ated with such electrodes in the ordinary pen-

de.

A hexode, for example, is a valve of the pen--

tode type. In the hexode, variation of the poten-
tial of the third grid effects the transfer of out-
put current between (1) the anode, and (2) the
2nd and 4th grids which are connected togetHer.
In the hexode, the third grid is to be regarded as
the “suppressor” although it does not suppress
the passage of secondary electrons between the
screen, which here consists of the 2nd and 4th
grids, and the anode. ‘

In a preferred arrangement according to the
Invention, the two valves of the pentode type
are enclosed in a single envelope and have a
common cathode.

In some applications of the invention, it may
be desired to avoid direct.current connection of -

the suppressors of the two pentode valves, and/or
of the anode of the first and the screen of the
second. Alternating current couplings, such as
resistance-condenser couplings, may be substi-
tuted, provided that their time constants are

10

15

20

25

2,360,466

suitably selected for the purpose for which the
circuit is required. :

We claim: .

1. A thermionic valve circuit comprising in
combination two valves each having at least a
cathode, a first control electrode for controlling
the electron current emitted by said cathode, first
and second output electrodes and a second con-
trol electrode for controlling the distribution of
current between said output electrodes, the po-
tentials of said first output electrode of the Arst
valve and said first control electrode of the sec-
ond valve being maintained constant relative to
said cathodes, input means coupled to said first
control electrode of the first valve, additional in-~
put means coupled to both of said second control
electrodes, and output means coupled to said sec-
ond output electrode of the flrst valve and to

"said first output electrode of the second valve.

2. A thermionic valve circuit as defined in claim
1, sald second control electrodes being directly
connected together,

3. A thermionic valve circuit as defined in claim
1, said second output electrode of the first valve
and sald first output electrode of said second

- valve being directly connected together,

4. A thermionic valve circuit as defined in claim

_ 1, sald two valves having substantially identical
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characteristics and mean operating conditions.

5. A thermionic valve circuit comprising in com-

bination two valves of the pentode type each hav-
ing & cathode, control grid, screen, suppressor, and
anode, the potentials of the screen of the first
valve and the control grid of the second valve
being maintained constant relative to said cath-
odes, said suppressors being connected together
and said anode of the first valve and screen of
the second valve being connected together, input
means coupled to sald control grid of the first
valve, additional input means coupled to said
suppressors, and output means coupled to said
connected anode and screen. )
"~ 6. In combination with a cathode ray tube of
the type having asymmetric deflection in two mu-
tually perpendicular directions, two thermionic
valve circuits as deflned in claim 1, each of said
circuits having its output coupled to said tube,
means for applying sine wave potentials in quad-
rature to sald first-named input means of said
circuits to produce rotation of the beam at con-
stant angular velocity, and means for simultane-
ously applying potentials to said second-named
Input means of said circuits to produce radial
deflections. )

7. An electrical eireuit comprising in combina-
tion means to produce a first electron discharge
stream, a signal input electrode and a pair of out-
put electrodes therefor, load impedance means
connected to one of said output electrodes, a vol-
ume control electrode adapted to vary the rela- .
tive distribution of electron space current upon
said output electrodes, means to produce s sec-
ond electron discharge stream, a pair of output’
electrodes therefor, a volume control electrode
adapted to vary the relative distribution of elec-
tron space current upon said last mentioned out-
put electrodes, means for applying a signal con-
trol potential to sald input electrode and for de-
riving’ output potential from said load means,
means for applying further control potential to
both sald volume control electrodes, and further
means to pass additional output current from one
of the output electrodes of said second discharge
stream through said load impedance, whereby to
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compensate for the changes of average output
current due to variations of space current of
said first electron stream.

8. An electrical circuit comprising in combina-
tion means to produce & first and a second elec-
tron discharge stream, individual output elec-
trodes for each discharge stream, a signal input
electrode for said first discharge stream, a signal
input circuit connected to the input electrode and

a signal output circuit connected to both said 10

output electrodes, means including a further con-

trol electrode for each of said discharge streams
for varying the steady discharge currents to said

. output electrodes in an opposite sense in accord-

ance with a comntrol potential simultaneously ap-
plied to said further control electrodes, whereby
to maintain the steady current through said out-
put circuit substantially constant independently
of said control potential.
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