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UNITED STATES PATENT OFFICE 
*2,512,750 

iRIGGER C GUT 

John T. Potter, Sands Point, N.Y. 
Application July 7, 1947; serial No. 759,421 

(CI.250-27) 4 Clains. 

The present, invention concerns.trigger cir 
cits ... and, in particular, ; pulse - operated elee 
itronic trigger circuits. 
The type of trigger.circuit with , which the 

present...invention, is concerned cis--oney having 
tWO, stables conditions, and in which...the change 
from...one... stable condition:to the otheri maybe 
brought, about, by means of...an electrical pulse. 
A common, type of trigger, circuit-comprises two 
electron-tubes with grids-and-plates cross, con 
nected-So... that when tone draws plate-current, it 
cuts of the other. Such a circuit, when pulsed 
can be arranged. So that the plate-current-shifts 
back and forth upon each pulse but it is stable 
With either plate drawing, current. In order, to 
Operate this type: of trigger, circuit, at higher-rand 
higher.frequencies the value-of. the plate: resistor 
must be successively reduced. Practical opera 
tion:can be obtained up to one million operation 
;per second, or somewhat; more'...with conventional 
tubes. 

The present invention concerns circuits 
adapted to very high: frequency; triggering. In 
a preferred form of the present invention a 
trmultigrid selectronic tube is: connected as in 
amplifier; with its plate feeding: a tunediccircuit 
and as source of high frequency signals: con 
nected to a screened control grid. A cut-off 
biasis applied to another control grid so that 
normally no amplification of the high frequency 
signal takes place arid no amplified signal volt 
age appears at thei:plate. A "tectifier: Such as a 
thermionic diode or crystal rectifier is connected 
between plate rand the biased control grid so 
that when a signal appears at the plate, it is 
rectified and a resulting positive bias is applied 
to the control grid. "To cause the circuit to 
trigger “on' a positive pulse is applied to the 
control grid. When the pulse is received by the 
grid the cut-off bias is momentarily cancelled 
causing the tube to amplify and apply a signal 
to the rectifier. The resulting bias from the 
rectifier holds the grid above cut-off and the 
tube continues to amplify in one stable mode 
even when the pulse stops. To reverse the trigger 
a negative pulse is applied to the grid causing 
the tube to cut-off again and return to its initial 
condition which is the second stable mode. An 
output pulse may be derived from the rectifier 
current. 
One object of the present invention is to pro 

vide a method of and means for triggering elec 
tronically at very high rates. 
Another object is to provide a trigger circuit 
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which is; stable and which can be turned-on-or 
*offin an extremely short interval of time. 

Still: another 3 object is, to provide ...a trigger 
-circuit in-which: Some, of the limitations to very 
;high speed:triggering have been removed. 

These and other objects: will be-apparent from 
the detailed description of the invention given 
in connections with the drawing. 
sin, the drawing: ^ 
2 Fig.1 shows one form of the present invention. 
+Fig. 2, shows a modified form of the present 

invention. 
rEn Fig.1 a multigrid tube. Such aspentagrid 

tube is having a cathode. 2, first control grid. 3, 
screen, grid 4, second, control grid. 5, suppressor 
grid, 6.x and plate:...is utilized as a trigger tube. 
Plate- is connected through a tuned circuit con 
sisting of inductance O-tuned by, capacitance.9 
to assource.of-anode. Voltage.8. Screen 4...is con 
anected to a suitable.intermediate point, of voltage 
Source 8. The tuned circuit may be damped by 
'a suitable resistance in Order to cause oscilla 
tions-to die out, rapidly when the grid is cut-off 
by-a-negative, pulse. A source of high frequency 
signal voltage in the form of high frequency oscil 
lator. 2 is connected-to-control grid 5...by means 
of -lead .25. Control grid. 3...is connected: to a 
source of bias, through, resistor. 23. of sufficient 
magnitude...to normally cut-off plate. current so 
that signal voltage from source, 2 is not-ampli 
fied-and; hence...does not appear across the tuned 
circuit 9-0. Control grids 3, is also connected 
to:grid resistor 2-which can supporta, pulse from 
pulse source 3, connected to, grid. 3 by means of 
capacitance; 22. Grid resistor. 2 is also in series 
with rectifier : 5, connected to plate 7 through 
'capacitance; 6. The rectifier, may betany; suit 
:abler high frequency; rectifier. Such as, a crystal 
rectifier 'Or athermionic diode as shown consist 
ing, of plate; 7...and cathode f8 the latter being 
heated by Suitable means not shown. The recti 
fier circuit is completed by shunt resistor 20 con 
nected from plate 7 to ground G. and Series in 
ductance 9 connected between cathode 8 and 
grid 3. The function of resistor 2 is to dis 
charge capacitance 6 when the signal is re 
moved from plate 7 and inductance 9 is to keep 
high frequency signals from feeding back from 
plate 7 to grid 3. A utilization means 4 which 
may be any suitable device for utilizing pulses 
from the trigger circuit is connected across 
resistor 2 by means of lead 24. 
In operation tube triggers on upon receipt of 

a positive pulse from Source 3 and off upon re 
ceipt of a negative pulse. Initially tube is 
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biased beyond cut-off through resistor 23 and 
the high frequency signals from source 2 applied 
to grid 5 are not amplified and little or no high 
frequency signal appears at plate 7. When a 
positive pulse from source 3 is received by grid 3 
the cut-off bias is over come and the tube be 
comes operative. This causes it to amplify the 
high frequency signals from source 2 and the 
amplified signal appears at plate T. This signal 
on plate T is rectified by rectifier 5 causing recti 
fied current to flow in resistor 2 in such a direc 
tion as to oppose the cut-off bias. This rectified 

0. 

While only two embodiments of the present 
invention have been shown and described, many 
modifications will be apparent to those skilled in 
the art and within the spirit and scope of the 
appended claims. 
What is claimed is: 
1. In a trigger circuit, the combination of, a 

thermionic amplifier including input and output 
means, a tuned circuit connected to, said output 
means, a source of signals connected to said input 
means, means for applying cut-off bias to Said 
amplifier, means for applying a pulse to momen 

current voltage drop across resistor 2 Serves to 
keep the tube conducting even after the actu 
ating pulse is removed and hence, the tube con 
tinues to amplify in a stable mode of Operation. 

15 
The rectified current drop in resistor 2 also 
forms a pulse which may be utilized by means 
4. In order to shift the trigger back to its 

initial condition a negative pulse is applied from 
source f3 causing grid 3 to momentarily cut-off. 
When this happens tube stops amplifying and 
hence the plate signal quickly dies out removing 
the source of bias through the rectifier. The 
original bias through resistor 23 will then hold 
the tube cut off in its initial condition which is 
one of its stable modes. 

Fig. 2 shows a modified form of the present in 
vention. The amplifier 26 may be a Suitable high 
frequency amplifier capable of being controlled by 
means of a bias applied to it over lead 39 and 
producing an output across coil 27 tuned by ca 
pacitance 28 and damped by resistance 29. Ini 
tially amplifier 2S receives a cut-off bias from 
battery 43 through resistance 36 and signals from 
high frequency source 30 applied over leads 3 
and 32 are not amplified and hence do not ap 
pear across inductance 27. When a positive pulse 
from pulse source 4 is applied to amplifier 26 
through capacitance 40 and over lead 39 the 
amplifier is unblocked and it amplifies signals 
from source 30 providing signals in the output 
across inductance 27. Inductance 33 coupled 
to inductance 27 receives an induced voltage 
which is applied to rectifier 34. The resulting 
rectified current is applied over lead 35 acroSS 
resistor 36 and serves to oppose the bias from bat 
tery 43 thereby keeping amplifier 26 in an un 
blocked state. 
function until a negative pulse is applied from 
Source 4 which returns the System to its initial 
condition. An output pulse may be taken off 
acroSS resistance 36 and applied to a utilization 
means 42 to form a useful output. 
This circuit which has been described above is 

capable of very high frequency triggering. OS 
cillator 2 may have an output frequency of 100 
megacycles or more and With this high frequency 
excitation tube may be turned on or off in a 
period of the order of One ten-millionth of a 
Second or leSS. 
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tarily oppose said bias to provide amplified sig 
nals in said tuned circuit, and a rectifier circuit 
connected between said tuned circuit and said 
bias means to maintain a signal opposed to Said 
bias. . . . . . . 

2. In a trigger circuit as set forth in claim 1, 
means for utilizing at least a portion of Said recti 
fied signal as an output pulse. 

3. In a trigger circuit, the combination of, a 
thermionic amplifier including input and output 
means, a tuned circuit connected to said output 
means, a source of high frequency oscillations 
connected to said input means, means for apply 
ing a gain-reducing bias to said amplifier, means 
for applying a pulse to momentarily oppose said 
bias to provide amplified high frequency signals 
in said tuned circuit, means for rectifying at least 
a portion of said amplified signals coupled to 
said tuned circuit and said bias means to main 
tain a bias opposed to said gain-reducing bias, 
and means for deriving an output pulse from 
said rectifying means. 

4. In a trigger circuit, the combination of, a 
thermionic vacuum tube including at least a con 
trol grid, a screened grid and an anode, a tuned 
circuit coupled to said anode, a source of high 
frequency signals connected to said screened 
grid, a source of negative bias connected to said 
control grid, means for applying a positive pulse 
to said control grid to momentarily oppose said 
negative bias to provide amplified high frequency 
signals in said tuned circuit, a rectifier coupled 
to said tuned circuit and said control grid for 
maintaining a positive bias on said control grid, 
and means for deriving an output pulse from said 
rectifier. “. . . . ." 5, r . . . . . . ; ; , 

- JOHN T. "POTTER. 
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