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My invention relates to thermionic or electric 
discharge tube utilization networks analogous to 
the one shown on page 16 et seq., volume 2, text 
book on Wireless Telegraphy, (British) by Rupert 
Stanley, 1923 edition. 
More particularly, the invention relates to re 

lay systems wherein thermionic or electric...dis 
charge tubes are utilized as “triggered” control 
ling elements for operating current responsive 
and other electrical devices connected in circuit 
therewith. In a specific form of the invention, a 
multi-vibrator type of cirguit is employed for the 
purpose of providing a relay circuit having the 
characteristics of an amplifier and certain char 
acteristics of a multi-vibrator. 

Heretofore, the multi-vibrator, so called as ex 
emplified by the publication referred to, has been 
utilized principally for the production of OScilla 
tions rich in harmonics. Insofar aS I am aWare, 
however, the multi-vibrator or an equivalent cir 
cuit has not been utilized as direct-connected 
amplifier or as a relay of the so-called "trigger' 
type. 

Furthermore, the conventional multi-vibratoris 
somewhat disadvantageous in that it requires a 
high plate potential source and, by reason of the 
fact that the frequency of oscillation thereof is 
determined by variable condensers inter-connect 
ing the plate of one tube with the grid of the 
other, its frequency stability may be somewhat 
affected by changes in atmospheric conditions. 

It is, accordingly, an object of my invention to 
provide an amplifier of the direct-connected type 
that shall not require a high potential plate Sup 
ply source, and coupling condensers between in 
ter-connected anodes and grids while maintain 
ing a high degree of Stability. 
Another object of my invention is to provide 

an amplifier or relay of the trigger-action type, 
the output current from which need not neces 
Sarily be proportional in amplitude to the input 
potential applied thereto. 
Another object of my invention is to provide 

a relay of the type referred to wherein the dura 
tion of the output current is independent of th 
duration of the input potential. 
Another object of my invention is to provide, 

in a relay of the type referred to immediately 
above, means whereby the said relay automati 
cally returns to normal condition upon removal 
of input potential. 
Another object of my invention is to provide a 

trigger relay of the type referred to that shall 
have an output current which goes through a 
definite cycle in response to a change in input 
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potential and automatically returns to normal 
Value. 
Another object of my invention is to provide a 

trigger relay that shall be responsive only to in 
put potentials having a predetermined duration. 
Another object of my invention is to provide 

an OScillator of the multi-vibrator type, charac 
terized by the fact that from the output circuits 
of the several tubes included therein wave-forms 
having differing frequency characteristics may be 
obtained. 
A still further object of my invention is to pro 

vide an oscillator of the type referred to that shall 
be capable of oscillating more strongly than os 
cillators of conventional multi-vibrator types, and 15 
with greater stability. 
The foregoing objects and other objects ancil 

lary thereto I accomplish in preferred embodi 
ments of my invention through the use of elec 
tric discharge devices or tubes of the so-called 20 
Screen grid pentode type known commercially 
as RCA-5, RCA-58 and the like. 
The novel features that I consider character 

istic of my invention are set forth with particu 
larity in the appended claims. The invention it- 25 
Self, however, both as to its organizai. In and its 
method of operation, together with additional 
objects and advantages thereof, will best be un 
derstood from the following description of a spe 
cific embodiment, when read in connection with 30 the accompanying drawing, in which: 

Figure 1 is a schematic circuit diagram of a 
direct connected electric discharge amplifier for 
direct current and audio frequency signals down 
to relatively low frequency values, although high-35 
er frequency signals such as radio frequency sige, 
nals may be amplified thereby; W 

Fig. 2 is a similar Schematic circuit diagram 
of a relay circuit embodying two direct connected 
electric discharge devices arranged for "trigger" (40 
control; 

Fig. 3 is also a similar diagram of a "trigger' 
relay provided with means whereby it is self re 
storing; and 

Figs. 4, 5, and 6 are schematic circuit diagrams 
exemplifying the application of the invention to 
oscillators of the multi-vibrator type. 

Referring to Fig. 1 of the drawing, which is 
fundamental to the remaining figures, an ampli 
fier constructed according to my invention pref 
erably comprises a plurality of electric discharge 
devices or tubes and 3 of the so-called screen 
grid pentode type. The first tube is pro 
vided with an anode 5, a Suppressor grid , a 
Screen grid 9, a control grid , and a cathode 55 
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3. The second tube 3 is identical in construc 

tion and is also provided with an anode 5, a 
suppressor grid 7, a screen grid 9, a control 
grid 2, and a cathode 23. 
The anodes of the several tubes are connected 

to the positive terminal of a plate potential 
source over resistors 25 and 27 respectively, the 
last-named resistor providing the output imped 
ance of the system and being provided with out 
put terminals E2. The green grid of the first 
tube, , is also connected to the positive lead of 
the plate potential source and a direct connec 
tion 26 extends from the plate of that tube to the 
screen grid of the second tube, 3. 
The cathodes of the several tubes are Con 

nected together and to the negative terminal 
of the plate potential source. The control grid 

of the first tube is connected to the cathode 
through a grid leak 2 and is provided with in 
put terminals E1 across said resistor. The 
control grid 2 of the Second tube may be con 
nected to its cathode directly or through a grid 
leak 22, as shown in the drawing. 

It will be noted from an inspection of Figure 
of the drawing that there is no croSS-connection 
from the plate of the second tube back to the 
screen grid of the first tube. Such being the 
case, the operating condition of the first tube is 
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not appreciably influenced by the condition of 
the second tube, and the system may be utilized 
as a direct current amplifier, or an amplifier for 
alternating current at any frequency from zero 
up to a limiting frequency determined by the 
input capacity of the tube. 
The operation of the System shown in Fig. 3 

is as follows: 
Direct current potentials or alternating cur 

rent signal potentials applied to the input termi 
nals designated at E1 are applied to the screen 
grid 9 of the second amplifier stage through 
the coupling impedance 25 in circuit with the 
anode 5 of the first amplifier stage. 

Signals applied to the screen grid 9 are ann 
plified and may be derived from the anode cir 
cuit connected with the anode 5 and, in the 
present example, are taken in parallel with the 
Output impedance 2 from the terminals E2. 

This System has the advantage that since the 
Screen grid f9 and the anode 5 may operate 
at the same potentials they may be directly con 
nected as shown, whereby the coupling system is 
reduced to a Single impedance device 25 and the 
usual coupling condenser is eliminated, thereby 
improving the frequency response. Furthermore, 
the usual high voltage Source of anode potentials 
or the separate battery source of anode poten 
tials and separate filament supply circuits ordi 
narily required by the usual D. C. amplifier are 
not required in the present amplifier system. 
In the case that an additional stage of am 

plification is desired, a Second amplifier may be 
connected with the device 3 through the output 
terminals E2 in the same manner as the de 
Vice 3 is coupled to the device , through a cou 
pling impedance or resistor in the anode circuit 
of One device and a direct connection from the 
anode end thereof to the screen grid of the am 
plifier device in the Succeeding amplifier stage. 

Referring now to Fig. 2, a pair of electric dis 
charge amplifier devices 30 and 3 f of the screen 
grid pentode type are shown connected in a bal 
anced amplifier circuit similar to that of a multi 
vibrator. In this circuit, however, the devices 
30 and 3 do not operate as oscillators but as 
relays of the "trigger' type. In this type of re 
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lay, a change in control grid voltage set the 
relay in action to cause a change in anode cur 
rent from one predetermined value to another. 

In the present example, the anode 32 of the 
device 30 is provided with a coupling impedance is 
33 by which it is coupled through a connection 
34 with the screen grid 35 of the second device 
3. In a similar manner the anode 36 of the 
device 3 is coupled back through the impedance 
37 and connection 38 with the screen grid 39 
of the first device 30. The anodes and screen 
grids of the pair of amplifiers are thus cross Con 
nected. Grid leak connections to the cathode 
are provided for the control grids 40 through grid 
leak resistors 42 and 43. Likewise, the suppres 
sor grids 4 are connected to the cathodes where 
by the same operating potentials may advan 
tageously be used on both anodes and screen 
grids, thereby permitting a direct connection be 
tween amplifiers and common coupling imped- 20 
CS 
Signal input terminals 44 are provided in par 

allel with one of said grid leak resistors 42, while 
a second-pair of signal input terminals 45 are 
provided in series with the grid leak resistor 43.25 
The latter terminals are short-circuited but may 
be open-circuited for applying signal potentials 
to the grid 40. 
The output circuits of the devices 30 and 3 

may be connected to any suitable utilization 30 
means and in the present example, the. Output 
circuit for the device 3 is connected with a cur 
rent responsive device such as a relay 46 which 
is connected in series with the coupling imped 
ance 3 adjacent to the anode 36. A Series out 
put circuit is thereby provided for the device 3. 

However, it is desirable under certain circum 
stances, to utilize a shunt output connection, 
which is shown in connection with the device 
30, an output circuit therefor being indicated 
by the leads 47. It will be noted that these leads 
are connected between the anode and the cath 
ode of the device 30 and that the arrangement 
is such that the coupling device 33 is utilized as 
an output impedance for the leads 47. 
The operation of the relay is as follows: 
A small negative signal potential on the input 

terminals 44 causes a reduction in the anode 
current of the first amplifier device 30 through 
the coupling impedance 33. This causes a re 
duction in the I. R. drop through the impedance 
and a corresponding increase in the potential On 
the anode 32 of the first amplifier device 30 and 
on the screen grid 35 of the second amplifier 
device 3. The increased screen grid potential 
causes an increase in the anode current of the 
device 3 ? and a corresponding increase in the 
I. R. drop through the coupling impedance 37. 
The latter action results in a reduction of the 

potential on the anode 36 and on the screen grid 60 
39 and this in turn further decreases the anode 
current through the impedance 33. This action . 
continues until the anode current to the device 
30 is substantially zero and the anode current 6 
to the device 3 is substantially maximum when 
a condition of equilibrium exists in the various 
circuits. The increased anode current causes the 
relay 46 to be operated at a predetermined value 
Of current for which the relay is adjusted. 

It has been found that the action of this relay 
is extremely rapid and substantially independent 
of the duration of time of the application of the 
controlling potential to the input terminals 44 
and that the controlling potential need be only 75 
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slightly negative to start the operation of the 
relay from the condition above described. 
To restore the relay to its normal condition Or 

to reverse the operation above described, a posi 
tive potential may be applied to the grid 40 at 
the terminals 44 or, preferably, a slightly nega 
tive potential is applied to the grid 40 of the 
device 3 whereupon the relay operates to reduce 
the anode current of the device 3 to substantially 
zero and to restore it to normal through the 
device 30. 
For the purpose of triggering the relay in either 

direction to actuate the current responsive device 
46 in circuit therewith or to restore the relay 
system to a normal condition of Operation, a 
source of negative or positive potential 48 may 
be provided in connection with the grids 40, and 
this potential may be applied selectively to either 
of said grids, that is, between grid and cathode 
of either tube, through a suitable selective switch 
ing means 49 and grid potential supply leads 50. 
From an inspection of the circuit, it will be seen 
that the Switch 49 may be closed in either one 
of two directions to apply a potential from the 
source 38 through the leads 50 to a selected 
one of the grids 40. 
The controlling potential for the relay may be 

applied to the input terminals 45 for the device 3 
by renoving the short circuit therefrom and the 
signal output from the relay systern may be taken 
from the output impedance 33 through the output 
leads 4. 
The use of a separate input circuit for each of 

the devices 30 and 3 has the advantage that the 
System may be utilized to respond to two different 
control voltages if applied thereto in proper se 
quence. 
The anode current in one of the devices 30 or 

3 is always substantially zero and at a maximum 
in the other. A small negative potential on the 
grid of the device taking anode current will cause 
the anode current to Suddenly and completely drop 
to substantially zero and the anode current of 
the other device to as suddenly and completely 
increase to a maximum. The relay is therefore 
of the “trigger' type, but is somewhat different 
from the usual type in that the change from zero 
to maximum plate current has no intermediate 
stopping point and is substantially instantaneous. 

Relatively low positive potential on the other 
grid, that is the grid of the device not taking plate 
current will cause the same result. It has been 
found that a control potential of less than 1.5 
volts, with suitable amplifier devices such as the 
RCA-57 and RCA-58 tubes will provide a wide 
change of voltage in the plate resistors, which 
may be in the order of a hundred or more volts, 
By way of example, the coupling resistors or 

impedances 33 and 3 may have a value of sub 
stantially twenty to thirty thousand ohms, while 
the input coupling impedance or grid leak re 
sistors 42 and 43 may have any desired value, 
depending upon the impedance of the input cir 
cuit and the Voltages to be applied to the control 
grids. The anode potential supply leads indicated 
at 5 and 52 may be supplied direct current po 
tentials of Substantially 250 volts for tubes of 
the type hereinbefore designated. 
With the circuit arrangement as above de 

Scribed, it will be seen that the application of a 
positive potential to the grid of the device in 
which the plate current is maximum will have no 
affect upon the equilibrium of the system, whereas 
the application of even a slightly negative po 

! 3 

The application of controlling or triggering po 
tentials alternately to the control grid circuits for 
actuating the relay circuit in alternate directions 
must therefore occur in a predetermined sequence. 
In this circuit also, advantage is taken of the 5 

fact that the screen grids of screen grid pentode. 
devices may be connected with the same potential 
Source as the anodes, whereby the anodes and 
Screen grids of the relay device may be intercon 
nected directly without coupling condensers or 10 
the like as in the preceding amplifier circuit 
of Fig. 1. The use of the suppressor grid permits 
plate voltage to be the same as the screen voltage 
without a loss of efficiency. 

Referring now to Fig. 3, a trigger relay similar 15 
to that shown in Fig. 2 is further provided with 
means whereby it is automatically restored to 
a normal Operating condition upon completion 
of the operating cycle. In this figure, the cir 
cuit connections and circuit elements are sub- 20 
stantially the same as in Fig. 2 and bear the 
Same reference numerals. 

It will be noted that the amplifier device 3 is 
provided with signal or control voltage input 
terminals connected across the grid circuit re- 25 
sistor 43 of the device 3 for applying controlling 
potentials to the control grid 40 of said device. 
The device 3 is, therefore, the first amplifier in 
this circuit. 

Having Selected the device as a first amplifier 30 
for receiving the controlling potentials, the sec 
ond control grid, that is the control grid of the 
Second amplifier device 30 is coupled with the 
Screen grid of the same device, through a cou 
pling condenser. This condenser is shown at 53, 
Connected between the screen grid 39 and the ad 
jacent control grid 40 of the device 30. The spe 
cific circuit arrangement is such that the con 
denser 53 and the grid impedance 42 provide a 
time delay filter or network in connection with 
the said second control grid, the first control 
grid being considered as that selected to receive 
controlling potentials directly as above indicated. 

It will be noted that there is also provided in 
connection with each of the control grid circuits 
a Source of biasing potential arranged to provide 
a higher negative bias on one grid than upon the 
other. In the present example the device 30 is 
provided with a higher biasing potential from a 
Source, 55 than the corresponding biasing po 
tential obtained from a source 54, for the de 
vice 3. 
The operation of the system described is as 

follows: 
A short signal impulse applied to the input 

terminals 56 is applied to the grid of the first 
amplifier device or tube 3 and causes the relay 
System to pass through a complete cycle, the 
length of which depends upon the capacity and 
impedance values in the time delay network 60 
53-2 provided in connection with the second 
amplifier device 30. 
When a negative impulse is applied to the con 

trol grid 40 of the device 3 from the signal in 
put terminals 56, the plate current of said de 
Vice decreases to zero while the plate current of 
the device 30 increases to a maximum substan 
tially in the same manner as described in con 
nection with Fig. 2. Following this operation, 
the plate current in the device 3 increases and to 
the plate current in the device 30 decreases, the 
former becoming maximum and the latter be 
coming substantially zero whereupon the relay 
System is restored to normal and is ready for a 
Second control impulse. 
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4. 
The delay in the cycle results from the control 

effect of the delay network comprising the coul 
pling condenser 53 through which controlling ims 
pulses are obtained from the screen grid circuit 
38, and the impedance or resistor 42 through 
which the control grid 40 is connected to the 
cathode return circuit 5 and bias Supply. 
The resistor 42 is variable for the purpose of 

controlling the time delay of the network, and 
is so adjusted with respect to the capacity of the 
condenser 53, that the latter is permitted to dis 
charge at a predetermined rate whereby the re 
lay circuit may operate to control a device con 
nected in circuit therewith such as the current 
responsive device 46. 

If the time delay network is connected with the 
control grid having a less negative bias, then, 
instead of a relay which may be operated to pass 
through a predetermined cycle in response to a 
signal controlling impulse of any duration, an 
oscillatory circuit is provided, the frequency of 
oscillation being determined by the impedance 
of the time delay network. W 
Such a circuit is shown in Fig. 4 to which at 

tention is now directed, and in Winich the same 
reference numerals are applied to like parts as 
in Fig. 3. 
In Fig. 4, the screen grid pentode tubes 3G and 

3 are directiy interconnected through anode 
coupling impedances 33 and 3 and grid leads 
3 and 38. A relatively higher negative bias is 
provided by the source 55 for the control grid 40 
of the device 3G than is provided by the Source 
5A for the corresponding control grid of the de 
vice 3. 

Grid impedances 42 and 43 are provided in the 
control grid circuits, and the impedance 3 is 
connected with a coupling condenser 53 to the 
screen grid lead 34 so that the filter network is 
provided in connection with the control grid to 
which the lower negative bias is Supplied. 
Output terminals are provided as indicated at 

58, 59, 60 and 66. The output terminals 58 are in 
series with the anode 36 of the device 3, adja 
cent thereto, and between the anode and the coul 
pling impedance 3. The short circuit across the 
terminals 58 is removed when taking the Output 
therefrom, and one of the terminals 58 and the 
terminal 59 may be employed for taking the 
output from the coupling impedance 3 in shunt 
therewith. If desired, the output energy from 
the oscillator may be taken from other points in 
the anode circuit such as from the Cathode re 
turn lead through the terminals 66, in short cir 
cuit being removed for this purpose. 

In a similar manner, energy may be taken from 
the oscillator device 30 as indicated by the term 
minals 6 provided in the cathode return lead 
and corresponding to the terminals 60. 

It has been found that in operation, in an 
oscillator device having a time delay network 
and the lower negative bias Source of potential, 
as in this case for example, the OScillations are 
substantially rectangular in shape or Square 
topped, while the wave shape of the Oscillations 
in the other device is more generally saw-toothed 
in form. Therefore, in this type of cross-con 
nected oscillator, wherein the coupling is direct 
and the control grids are biased at differing 
potentials, a time delay network may be applied, 
which permits two differing wave forms to be 
provided in the generated oscillations. 

It has been found that the time delay network 
may be provided in series with the screen grid 
circuit as shown in Fig. 5, to which attention is 
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now directed. The time delay network is pro 
vided in the screen grid lead 38 in the form of a 
variable impedance or resistor 62 and a conden 
ser 63 connected in shunt therewith. This time 
delay network is connected between the coupling 
impedance 37 of one amplifier device at the anode 
end thereof, and the screen grid 39 of the other 
amplifier device. 
The control grids 40 are provided with Series 

impedance elements 42 and 43, and it will be 
noted that the device 30, with which the time 
delay network is connected, is provided with a 
lower negative bias on the control grid. In this 
case, the bias potential is that of the cathode, 
while the device 3 is provided with a source 5 
of low negative potential for the control grid 40. 

It has been found that the output from this 
type of oscillator is steady and its operation is 
stable over long periods of operation. The Out" 
put is taken from the output of the anode circuits 
by any suitable connection such as hereinbefore 
described and as indicated by the series anode 
circuit output terminals 58. The use of the Sup 
pressor grid in the oscillator and amplifier cir 
cuits, as hereinbefore shown and described, na 
terially aids in causing the circuits to operate 
Without setting up undesired oscillations. 

It will be seen that in the circuit shown, the 
suppressor grids are connected with the cathodes. 
Likewise, the control grids are also connected 
with cathode through an impedance device to 
which signals or control potentials may be ap 
plied. The signals or potentials are derived either 
from an external source or from the screen grid 
circuit. The screen grids are directly connected 
with the anodes of the balanced pair of ampli 
fiers or oscillator devices for the reason the cir 
cuit connections are simplified and the SuppreSS 
or grids tend to maintain the amplifier devices 
in stable operation. The control grids are un 
balanced by the initial biasing means therefore, 
in order that the balanced pair of devices may 
be arranged to operate as a relay or as an oscil 
lator. 
The external source of bias potential may be 

eliminated by utilizing the potential drop in an 
ode circuit impedance devices, such as cathode 
resistors 64 and 65, as shown in Fig. 6. In this 
circuit, the control grid of each amplifier or 
oscillator device is connected through leads 66 
and 67 with the cathode end of the bias resistor 
for the other device. 
A time delay network is provided in connec 

tion with each of the control grids by means of 
a condenser 68 connected from each control grid 
to the cathode and a variable series impedance 
or resistor 69 in each of the control grid leads 
66 and 6. 
With this arrangement, the varying control 

potentials, existing across the impedances or 
cathode resistors 64 and 65, are applied to the 
control grids through the impedances 69 under 
control of condensers 68, so that the potential 
changes on the control grids are relatively slow 
and may be adjusted by adjusting the value of 
the impedances 69. The operation is otherwise 
the same as that for the oscillators shown and 
described in Figs. 4 and 5 and the same refer 
ence numerals are applied to the same parts, 
The voltage output from each oscillator device 
is the Same, both being rectangular type waves. 
An oscillator as shown and described, has the 

advantage that vigorous oscillations are produced 
and the signal output is relatively strong. The 
circuit has the further advantage that cathode 
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lead impedances provide the source of biasing 
potential for the oscillator. 
The voltage or signal output may be taken from 

the anode circuit of either device, substantially 
in the same manner as described in connection 
with the preceding circuits, as from the termi 
nals 58 and 59. 

I claim as my invention: 
1. In a relay System, the combination of a pair 

of electric discharge devices each comprising an 
anode, a cathode, a suppressor grid adjacent to 
the anode and connected to the cathode, a con 
trol grid adjacent to the cathode, and a screen 
grid between said suppressor and control grids, 
an anode coupling impedance in circuit with each 
of Said anodes, means providing a connection 
between each control grid and the cathode, means 
providing a direct connection between the anode 
of one device and the screen grid of the other 
device, a condenser coupling the screen grid of 
One device to its control grid, a resistor connect 
ing Said control grid with the cathode of said 
device, and means for applying a more negative 
biasing potential to one of said control grids than 
to the other. 

2. A balanced electric discharge delay circuit, 
including a pair of screen grid electric discharge 
amplifier devices conductively interconnected 
between the cathode of one device and the con 
trol grid of the other device and between the 
anode of each device and the screen grid of each 
other device, means for stabilizing said circuit 
including a suppressor grid in each of said devices 
connected to its cathode, means for applying a 
differing biasing potential on the control grids 
of Said devices, and a time delay circuit network 
interconnecting the cathode and two of the grid 
electrodes including the suppressor grid of one 
of said devices and the anode of the other device. 

3. A relay circuit including two electric dis 
charge devices of the pentode type, a common 
cCupling voltage drop producing impedance con 
nected in circuit with the screen grid of one de 
vice and the anode of the other device, said cir 
cuit connection with said impedance providing a 
direct conductive connection between the last 
named Screen grid and anode, the suppressor 
grids of Said devices being connected to their 
respective cathodes for stabilizing said circuit, 
means for applying differing biasing potentials 
to the control grids of said devices, and a time 
delay circuit network interconnecting the cath 
Ode and two of the grid electrodes of said other 
device and the anode of said one device. 

4. An oscillator circuit comprising a pair of 
electric discharge devices of the pentode type, 
each having a Screen grid interconnected direct 
ly with the anode of the other device, a filternet 

5 
Work connected between the Cathode and control 
grid of one tube and the cathode and control 
grid of the other tube, a connection between each 
Suppressor grid and its cathode, a Source of po 
tential, and a potential drop producing imped 
ance element in circuit with each cathode 
through said Source to said anodes. 

5. A multi-vibrator Oscillator comprising in 
combination a pair of electric discharge devices 
of the pentode type, means for applying differing 
negative biasing potentials to the control grids 
of Said device, a potential drop producing imped 
ance element, the Screen grid of One device and 
the anode of the other device being directly cou 
pled through said impedance element, the anode 
of said one device providing an output connection 
for said OScillator, a time delay filter comprising 
a Condenser and a resistor connected between the 
anode of said One device and the control grid of 
said other device, the resistor being in circuit be 
tween the cathode and the control grid of said 
other device. 

6. A trigger amplifier comprising in combina 
tion, a pair of electric discharge devices of the 
pentode type each having a cathode, an anode, 
a suppressor grid adjacent to the anode and con 
nected to the cathode, a control grid adjacent to 
the cathode and a screen grid interposed between 
said suppreSSOr and control grids, means provid 
ing a direct connection between each screen grid 
and the anode of the other device, anode output 
coupling impedances connected one with each 
anode, means including an impedance device 
providing a connection between the control grid 
and the cathode of each device, means for ap 
plying a controlling potential to one of Said con 
trol grids, means for biasing said grid at a lower 
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negative potential than the control grid of the 
other device, and a filter network connected with 
the Screen and control grids of Said other device 
and between the Cathode thereof and the anode 
of Said one device, said filter network including 
a variable impedance device. 

7. In an electric relay System, the combination 
of a pair of electric discharge devices of the 
pentode type, having the anode of One device di 
rectly connected with the screen grid of the other 
device, and each having a Suppressor grid and 
control grid connection with the cathode thereof, 
means for applying differing negative biasing po 
tentials on the control grids of Said devices, 
means for applying controlling potential im 
pulses selectively to the control grids of said de 
vices, and a time delay circuit network intercon 
necting two of the grid electrodes of Said one of 
said devices and the anode of said other device. 
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