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UNITED STATES PATENT office 
2,540,025 

NEUTRALIZE TRIGGER CRCUIT 

Carl A. Bergfors, Yonkers, N. Y., assignor to in 
ternational Business Machines. Corporation, 
New York, N.Y., a corporation of New York 

Application November 17, 1948, Serial No. 60,537 
(C. 250-2) 5 Claims. 

This invention relates to trigger circuits and 
more particularly to a trigger circuit operable 
at very high Speeds. 
A principal object of the invention is to pro 

vide a dual-tube type trigger circuit having an 
operable speed higher than that of other similar 
type triggerS. - 
Another object is to provide a novel neutral 

izing circuit for suppressing parasitic oscillations 
caused by the interelectrode capacity of the tubes 
of a dual-tube trigger circuit. 
A further object is to provide a novel neutral 

izing arrangement for neutralizing the interelec 
trode capacitance of cross-connected tetrode 
tubes wherein the voltage on the control grid 
and Screen grid of each tube changes Simultane 
ously in the same direction. 
A still further object is to provide a neutral 

izing circuit for neutralizing parasitic Oscilla 
tions in a dual-tube type trigger circuit using 
tetrode tubes wherein the effect of the capacity 
of the neutralizing circuit permits the maxi 
mum operating speed of the trigger to be in 
Creased. 
Other objects of the invention will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawing, which 
discloses, by way of example, the principle of the 
invention and the best mode, which has been 
contemplated, of applying that principle. 
The Single figure of the drawing comprises a 

circuit diagram of the trigger circuit of the in 
Vention. 

Referring more particularly to the drawing, 
the trigger circuit comprises two tetrode type 
tubes Af and A2, interconnected so that it has 
two stable conditions alternately assumed, in re 
Sponse to pulses applied thereto. One condition 
is represented by the conduction of the tube Af 
and the Simultaneous non-conduction of the 
tube A2. The other condition is represented by 
the non-conduction of the tube A and the si 
multaneous conduction of the tube A2. 

It is well known that to obtain high operat 
ing speeds of trigger circuits and other electronic 
tube devices it is desirable that the circuit com 
prise electron tubes having low values of inter 
electrode capacitance. 
Type 807 tetrode tubes because of their low 

input and output capacitance and high plate and 
screen grip dissipation ratings were Selected as 
tubes A and A2. The input and output capaci 
tance of the particular tubes used was approxi 
mately 12 and 7 microfarads respectively, while 

2 
the plate and screen dissipation was approxi 
mately 25 and 2.5 watts respectively. 
In order to clarify the explanation, the trigger 

circuit of the invention will be described with 
reference to the values of applied voltage and 
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the values of resistances and capacitances. 
The cathodes of the tubes A and A2 are 

connected to a zero volt line . The plates 2 
are connected to a --250 volt line 3, the plate 
of the tube. A being connected through resis 
to's 4, 5 and 6, in series, and the plate of the 
tube A2 being connected through resistors 7, 
i8 and 6, in series, having a combined resist 
ance Value equal to that of resistors 4, 5 and 
|6. The resistors 5, 6 and 8 each have a 
Value of 1000 ohms and the parasitic suppressor 
resistors 4 and 7 each have a value of 50 ohms. 
A lead 9 connected to the resistor i7, thereby 

connects the plate of the tube A2 to the upper 
end of a voltage divider consisting of resistors 
20 and 2, each of 21,000 ohms. The lower end 
of this divider is connected to a -160 volt bias 
line 22. A capacitor 23 of 0.0002 microfarad is 
connected in parallel with the resistor 2 with 
its lower end connected through a parasitic sup 
pressor resistor 24 to the control grid of tube A. 
A lead 25 connected to the resistor is thereby 

connects the plate of the tube A to the upper 
end of a voltage divider consisting of resistors 
26 and 27, each of 21,000 ohms. The lower end 
of this divider is connected to the -100 volt bias 
line 22. A capacitor 28 of 0.0002 microfarad is 
connected in parallel with resistor 26 with its 
lower end connected through a parasitic sup 
pressor resistor 29 of 50 ohms to the control grid 
of tube A2. 

The Screen grids of the tubes A and A2 are 
respectively connected through resistors 3a and 
30, each of 1000 ohms, to one end of a lead 3f, 
connected at its other end to the --250 volt line 
3. 
AS Stated, the trigger is stable when in either 

of two conditions. Merely, for the sake of clari 
fication, it is assumed that the tube Ai is non 
conductive and that the tube A2 is conductive 
as indicated by the dot at the lower right-hand 
Side of A2. 
An input terminal 32 is connected by a lead 

33 to the point 34, to provide for plate keying 
of the trigger. Negative pulses, having charac 
teristics Suitable to effect a change in the stable 
condition of the trigger, are applied to the ter 
minal 32. While provision for plate keying the 
trigger is shown, it is understood that any other 
well known type keying may be used, ; 
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The constants of the trigger circuits and the 
values of operating voltages are so chosen that 
positive pulses of an amplitude equal to that of 
the negative pulses will not SWitch the trigger. 
When a negative pulse is applied to the ter 

minal 32 it causes a decrease in potential, cor 
responding to its value, at the plates and con 
trol grids of the tubes A and A2. The decrease 
at the plate and control grid of the tube A? has 
no direct effect because, under the condition aS 
illustrated in the drawing, its control grid is al 
ready below cut-off potential. However, the de 
crease in potential at the plate and control grid 
of the tube A2 renders it non-conductive. The 
resulting increase of its plate voltage is trans 
ferred via line 9 and the parallel connected re 
sistor 20 and capacitor 23 and the parasitic re 
sistor 24, to the control grid of the tube Al. This 
action causes conduction through the tube Al 
and a corresponding decrease of its plate voltage. 
The decrease in the plate voltage of the tub2 

At is transferred via line 25 and the parallel Con 
nected resistor 26 and capacitor 28 and the 
parasitic resistor 29 to the control grid of the 
tube A2, and, in accordance with the Well known 
trigger action, maintains tube A2 non-conductive 
until the next negative pulse is applied to the 
input terminal 32. It is seen, therefore, that the 
first pulse applied renders the tube A conduc 
tive and the tube A2 non-conductive. 
When the second negative pulse is applied to 

terminal 32 a similar action occurs to render the 
tube A non-conductive and the tube A2 con 
ductive. Subsequent pulses cause a repetition 
of the operation brought about by the first and 
Second pulses. 

During the operation of the circuit arrange 
ment described above, the tubes A and A2 pro 
wide a plate voltage swing of approximately 100 
volts and according to purely theoretical con 
putations should operate at a Speed of about 6.4 
megacycles. 

However, when the arrangement as above, de 
scribed was actually operated, it was disabled 
by parasitic oscillations. Various known means 
for suppressing parasitic oscillations were tried 
Without iesult. 
The novel means of this invention for Sup 

pressing the parasitic oscillations include a se 
ries connected capacitor and resistor between 
the plate of each tube and the Screen grid of 
the other tube. For example, a resistor 35 and 
a capacitor 3S are connected via line 25 and 
resistol 4, between the screen grid of the tube 
A2 and the plate of tube A and a resistor 37 
and a capacitor 38 are connected via line 9 and 
resistor between the screen grid of the tube 
At and the plate of the tube A2. The resistors 
35 and 37 each has a value of 2000 ohms, and 
the capacitors 39 and 38 each has a value of 
0.000005 microfarad. These novel means do not 
effect complete neutralization, i. e. they do not 
suppress ail parasitic oscillations, but do permit 
stable operation of the trigger at a Speed of 6.0 
megacycleS. 

It has been found that by Omitting the re 
sistors 35 and 33 and providing capacitors 36 
and 38, each of a value of 0.000013 microfarad, a 
substantially complete Suppression of parasitic 
oscillations was obtained. However, because 
this capacity must be added in parallel. With the 
output capacity of the respective tubes when 
computing the maximum operating Speed of the 
trigger, the actual operating speed obtained was 
considerably lower than the 6.0 megacycles ob 
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4. 
forth above. It is seen, therefore, that the re 
sistor and capacitor values of the novel para 
Sitic oscillation suppression arrangement are 
Such as to provide relatively high Speed Opera 
tion and not necessarily such as will obtain com 
plete neutralization. In other words at high Op 
erating speeds the series connection of the re 
Sistor and capacitor between the plate of each. 
tube and the Screen grid of the other decreases 
the loading on the plate and permits the higher 
harmonic frequencies to be applied to the Screen 
grid to maintain the application of Substantially 
Square wave voltage pulses thereto. 

Satisfactory trigger operation may be obtained 
by using only the capacitors 36 and 38 for neu 
tralization and eliminating the resistors 35 and 
3. It has been found, however, that the use of 
these resistors, as Set forth above, raises, the up 
per frequency limit of the trigger. 
By applying a neutralizing voltage to the 

screen grid of each tube, from the plate of the 
other tube, as described above, the voltages of 
the screen grid and the control grid tend to 
change in the Same direction. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a preferred em 
bodiment, it will be understood that various 
onnissions and Substitutions and changes in the 
form and details of the circuit illustrated and 
in its operation may be made by those skilled 
in the art, without departing from the Spirit of 
the invention. It is the intention, therefore, to 
be limited only as indicated by the Scope of the 
following claims. 
What is claimed is: 
3. A trigger circuit alternately switchable to 

each of two stable conditions in response to pulses 
applied thereto including a first and a Second 
tetrode tube, parallel connected capacitive and 
resistive elements connecting the plate of the 
first tube to the control grid of the Second tube 
and the plate of the Second tube to the control 
grid of the first tube; a capacitor and a resistor 
connected in series between the plate of the first 
tube and the Screen grid of the Second tube, and 
a capacitor and a resistor connected in Series 
between the plate of the second tube and the 
screen grid of the first tube, for causing the volt 
ages on the control grid and suppressor grid of 
each tube, to change simultaneously in one direc 
tion to cause partial Suppression of parasitic os 
cillations normally occurring in Said trigger cir 
cuit, the values of said capacitors and resistors 
connected in series being such as to enable the 
Switching of Said trigger circuit at a speed higher 
than that obtainable when parasitic oscillations 
are Suppressed completely. 

2. In a circuit including first and second multi 
grid tubes, each of which has its plate cross 
coupled to the control grid of the other, means 
for applying Operating voltages to the elements 
of Said tubes, connections for applying pulses to 
the tubes to energize them, and a capacitive 
resistive coupling of predetermined value con 
necting the plate of each tube to the screen grid 
of the other for conveying a certain voltage to 
the Screen grids, said certain voltage being less 
than that required for complete Suppression of 
parasitic oscillations. 

3. In a trigger circuit having first and second 
tetrode tubes with the plate of each cross-coupled 
to the control grid of the other through a capaci 
tive-resistive network, a connection including a 

tained by using the complete novel means set 75 capacitor and resistor between the plate of each 
  



2,540,025 
5 

tube and the screen grid of the other, said ca 
pacitor and resistor having values such that the 
limiting of the trigger speed by the output ca 
pacity of the trigger circuit is substantially com 
pensated for and the limiting of the trigger 
Speed by the interellectrode capacity of the tubes 
is reduced thereby causing Optimum SuppreSSion 
of parasitic oscillations. 

4. A trigger circuit alternately Switchable to 
each of two stable conditions in response to pulses 
applied thereto including a first and a Second 
tetrode tube; parallel connected capacitive and 
resistive elements connecting the plate of the 
first tube to the control grid of the Second tube 
and the plate of the second tube to the control 
grid of the first tube, each of said tubes having 
an input and output capacitance of approximate 
ly twelve and Seven micromicrofarads respective 
ly and a plate and a Screen grid dissipation of 
approximately twenty-five and two-and-one 
half Watts respectively; a capacitor and a resis 
tor connected in series between the plate circuit 
of the first tube and the screen grid of the second 
tube; and a capacitor and a resistor connected 
in Series between the plate circuit of the second 
tube and the screen grid of the first tube so that 
harmonic frequencies will paSS through said Se 
ries connected resistors and capacitors to the 
respective Screen grids of the tubes whereby the 
voltage applied to those Screen grids is main 
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6 
tained in the form of a Substantially Square Wave 
to enable the operation of Said trigger circuit 
at a frequency of approximately six megacycles. 

5. A circuit including first and Second tubes 
alternately plate current conductive, each tube 
having at least first and Second grids and its 
plate circuit CrOSS-coupled to the first grid of 
the other tube, a Source of pulses and a connec 
tion therefrom to each tube to apply pulses to 
the latter; a capacitor and resistor connected in 
series between the plate circuit of the first tube 
and the Second grid of the Second tube; and a 
capacitor and resistor connected in series between 
the plate circuit of the Second tube and the 

5 Second grid of the first tube So that harmonic 
frequencies will pass through said capacitors and 
resistors connected in Series to the respective 
Second grids of the tubes to maintain the shape 
of the voltage signal applied to said Second grid 
Substantially uniform. 

CAR, A, BERGEORS. 
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