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This invention relates to an improved thermi 
Onic trigger arrangement and more particularly 

1 Claim. (C. 250-27) 

to a new trigger circuit having two thermionic 
tubes connected asymmetrically with each other 
and comprising a third thermionic tube, where 
by the output circuit is isolated from the input 
circuit and whereby an output of high amplitude 
is. obtainable at an uncommonly low input ampli 
tude differential. 
Thermionic trigger circuits of the past have 

been built according to the principle of the 
Eccles-Jordan arrangement, as disclosed in 
British Patent 148,582, which is characterized 
mainly by a symmetric coupling of two thermi 
onic tubes such as, for instance, from the anode 
of a first tube to the control grid of a Second 
tube and froin the anode of the Second tube to 
the control grid of the first. Or pentode trigger 
pairs are used for this purpose having the anode 
of the first tube connected to the Screen grid of 
the second tube and the anode of the second tube 
to the Screen grid of the first. In response to 
a positive voltage applied, one of the tubes be 
comes conducting. The ensuing potential drop 
in the anode circuit of this tube causes the po 
tential between the grid and the cathode of the 
other tube to become more negative and to hold 
this other tube non-conducting until the negative 
movement of the input voltage sufficient to raise 
the potential between the grid and the cathode of 
this other the above a given minimum reverses 
the conditions in that now this other tube con 
ducts, thereby causing the potential between the 
grid and the cathode of the first tube to become 
more negative so that this tube is now rendered 
non-conducting until the System again reverts 
under the influence of the next succeeding in 
crease in input voltage. In the Well-known 
Schmitt trigger circuit coupling is from the 
anode of a first tube to the control grid of a sec 
Ond tube and from the cathode of the Second 
tube to the cathode of the first tube. Some of 
the trigger arrangements mentioned need a negar 
tive voltage supply in order to operate and some 
need compensating condensers if high Speed of 
response is required. 
The thermionic trigger circuit of the present 

invention comprises numerous advantages not 
found in the aforementioned prior trigger ar 
rangements. Thus, it provides for triggering in 
either direction fron one state of equilibrium 
to another at a lower hysteresis. of the input 
potential. The output circuit is almost com 
pletely isolated from the input circuit whereby 
the output stability is greatly improved. A Sup 
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ply of negative. Voltage, and the necessity of using 
compensating condensers. is entirely dispensed 
with. The circuit is capable of operation at 
higher Speed and of yielding an output signal of 
higher amplitude. In addition, the present trig 
ger circuit is, superior in being adjustable by 
means of a single control and in being more 
simple in construction. 
Refering to the accompanying drawing, one 

embodiinent of the trigger circuit is shown there 
which coil prises threa thermionic tubes, desig 
nated as 3, 23, and 3). The tube it is prefer 
ably a pentode, although... the Suppressor grid 2 
of a pentode is not, an aiosolute requirement for 
the hereindisclosed purpose. The tubes 20 and 
35 are preferably, triodes, although multigrid 
tubes may be used if desired. The tubes are 
connected in such a manner that a conductor 
is provided between the anode, if of tube O. and 
the control grid 22 of tube. 28. Another con 
ductor joins the anode 2 of tube 20 with the 
screen grid. 3 of tube. . The tube 30 is made 
part of the trigger arrangement by connecting 
its cathode 33 to the Cathode 23 of tube 2 and 
connecting both cathodes to a common cathode 
resistor is 0, the other end of which is connected 
to a ground conductor 47. In this manner it 
is possible to maintain the cathodes 23 and 33 
of the second and of the third tube, respectively, 
at all times at a substantially positive voltage 
which, in turn, permits the direct connection 
between the control grid 22 of the Second tube 
With the anode of the first tube Without the 
need of a source Supplying negative voltage, pro 
vided that the anode voltage of tube f is pre 
vented from rising so high as to cause the grid 
22 of tube 20 to become more positive than its 
cathode 23. This can be done by making the 
anode supply voltage of tube 10 less than that of 
tube 20 by using a voltage divider such as the 
resistors. 44 and 5 shown in the drawing or by 
other means well known in the art. The con 
trol grid 32 of tube 30, is held at a fixed po 
tential, regulated by a potentiometer 41, or by 
other means, which serve the purpose of pro 
viding a control whereby the trigger arrange--. 
ment can be adjusted for the desired input sensi 
tivity or output amplitude. Whereas, according 
to the here. disclosed arrangement, the tubes 10 
and 20 are out of phase, the tube 30 operates 
in phase with tube fo. In the illustrated em 
bodiment the output voltage 42 is developed 
across the resistor 46 and is taken off the anode 
3 of tube 30, -while the input voltage is ap 
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grid 4 of tube 0. Thus, a practically complete 
Separation is obtained between input and output. 
The output voltage can be taken from other 
points than 3 if complete isolation from the 
input is not essential. For example, an output 
from anode 2 of tube 20 will yield an output 
in the same phase as the input. Plate current 
is Supplied from the source 43, the negative ter 
minal of which is connected to the ground con 
ductor 47, and is carried to the anodes of the 
respective tubes through conductors having the 
resistors 44, 45, and 46 inserted prior to the 
anodes. Other resistors are the resistor 48 be 
tween the anode 2 of tube 23 and the screen 
grid 3 of tube 0, which may be made zero if 
desired, the resistor 49 from screen grid 3 of 
tube 0 to ground, which may be omitted if the 
Screen Wattage of tube 0 is not exceeded, and 
the resistor 50 from control grid 22 of tube 20 
to ground. 
The principle of the invention will be under 

stood when reading in connection with the draw 
ing the following description of what is believed 
to take place. The circuit arrangement has two 
States of equilibrium. In the first state tube 
and tube 30 are passing very little anode cur 
rent, while tube 20 is passing a large anode cur 
rent. In the second state tube 20 is passing vegy 
little anode current, while tubes 0 and 3G are 
passing a large anode current. Assuming, for 
purposes of the present discussion, that at a 
given mcment the input potential has decreased 
below a critical inferior 'triggering' input po 
tential and the trigger arrangement is in the first 
State of equilibrium, where the tube 20 is pass 
ing a large anode current, the potential of the 
grid 4 with respect to the cathode 5 of tube 
0 is more negative than the inferior critical 

voltage. As the input voltage becomes more pos 
itive, the potential of the grid 4 of tube 0 in 
creases until a superior critical potential is 
reached, at which potential the circuit regener 
ates. That is, the anode voltage of tube O in 
falling has reduced the grid voltage of tube 2), 
reducing its plate current and raising its plate 4 
Woltage which, in turn, raises the screen grid 
voltage of tube 0. This causes the anode po 
tential of tube fo to fall still further. The re 
generative action occurs almost instantaneously, 
being delayed only by the time required for the 
stray capacity of the circuit to charge through 
the associated resistance. After this regenera 
tion the circuit is in the second state of equi 
librium, where tube 20 is passing very little anode 
Current. When the input now reduces towards 
a negative potential, very little change occurs 
until the inferior critical potential is reached, 
Where the circuit again regenerates to the first 
state, in a manner analogous to that described 
above. The tube 30 operates in phase with tube 
10, because the common cathode resistor 40 by 
means of which tube 30 is coupled with tube 
20 causes the anode current of tube 30 to de 
crease whenever the anode current of tube 20 in 
creases. To obtain the largest possible output 
amplitude at low input differential is a matter 
of Selecting the resistors 40, 44, 45, 46, 48 and 
49 and adjusting the potentiometer 4. For ex 
ample, with the circuit constants shown below, 
the yield is an output of 60 volts at an input dif 
ferential of <0.1 volt. 
Tube 0-------------------------- 6AK5 
Tubes 20-30---------------------- 66 
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4. 
Plate current Supply 43------------ 225 volts 
Cathode resistor 40---------------. 68,000 ohms; 
Potentiometer 4------------------ 50,000 ohms; 
Resistor 44-----------------------. 10,000 ohms: 
Resistor 5-----------------------. 2,500 ohms, 
Resistor 46-----------------------. 5,000 ohms; 
Resistor 48-----------------------, 0 
Resistor 9-----------------------. Infinite 
Resistor 50-----------------------, 10,000 ohms; 
The herein disclosed circuit has also been made 

to operate very satisfactorily by using a 6AC7 
for tube 0 and 6SN7 for tubes 20 and 30. 

Since the potential of the grid 32 of tube 30 is 
adjusted to make the circuit trigger properly, 
it is evident that by a different adjustment of 
the potential of grid 32 the trigger circuit can 
be made inoperative. In many trigger circuit 
applications, Such as counter circuits for in 
stance, it is desirable to render the circuit in 
Operative for certain time intervals. This can 
be readily accomplished by coupling an external 
Signal voltage onto the grid 32 to add or to sub 
tract from the D. C. voltage as adjusted for 
proper triggering. 

Ramifications of the circuit such as the one 
just described will be apparent to those skilled 
in the art, and the invention is not intended to 
be limited to the exclusion of such ramifications. 

In addition to the aforedisclosed intrinsic ad 
Wantages, the new trigger arrangement is of en 
hanced usefuneSS in instances where the high 
Speed switching action of a trigger circuit is de 
Sired, but compactness and simplicity are also 
required. 

I claim: 
A thermionic trigger arrangement comprising 

three thermionic tubes, each having an anode, 
a Cathode, and at least one control grid, the first 
of the Said tube having in addition at least one 
auxiliary control grid, an input circuit connect 
ed between the cathode and the control grid of 
the Said first tube, circuit means interconnect 
ing the anode of the said first tube with the 
control grid of a second of the said three tubes 
and the anode of the said second tube with the 
auxiliary control grid of the said first tube, cir 
cuit means, including a common cathode resis 
tor, interconnecting the cathode of the said sec 
Ond tube With the cathode of the third of the 
Said three tubes, means to hold the control grid 
of the Said third tube at a fixed potential, anode 
Current Supply means providing a large anode 
Current in said second tube when the input po 
tential drops below an inferior critical level until 
it passes a Superior critical level, providing a 
large anode Current in Said first and third tube 
When the input potential passes the superior crit 
ical level until it falls below the inferior criti 
cal level, and an output circuit comprising an 
impedance connected to the anode of the said 
third tube. 
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