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ELECTRONTUBE CIRCUIT 

Roy G. Heaton, Cambridge, Mass., assignor, by 
mesne assignments, to the United States of 
America, as represented by the Secretary of War 

Application September 14, 1945, Serial No. 616,38 
6 Claims. 

This invention relates in general to pulse gen 
erators and more particularly to an electrical 
circuit for generating a relatively strong out 
put pulse of long duration. The pulse, for ex 
ample, may be used for blanking a receiver. 
In radio detecting and ranging apparatus and 

in television, it is sometimes very important to 
have a circuit able to generate pulses of rela 
tively large amplitude and long duration. The 
circuit should be capable of being triggered by a 
relatively Weak trigger pulse. It is therefore an 
object of this invention to provide a pulse gen 
erator which can be readily triggered and Which 
Will produce pulses of relatively long duration 
and large amplitude. 
One means for obtaining pulses of this shape 

is the blocking Oscillator. The blocking oscilla 
tor in this invention is triggered by Small rela 
tively weak pulses which need not have a special 
shape. The production of Such trigger pulses 
is relatively simple and may be accomplished by 
any one of several well known means. In the 
preferred embodiment of this invention, the 
trigger pulse is Supplied from a nearby radio 
transmitting apparatus through a coaxial cable 
and the blocking oscillator output pulse is used 
to blank a receiver aSSociated for instance with 
a beacon. This is necessary, for example, where 
a beacon is in the vicinity of radio transmitting 
apparatus and it is not desired to have the bea 
con respond to that transmitter. If desired, the 
transmitted pulse may be picked up by means 
of a directional antenna, which can be pointed 
toward the transmitter Which is not desired to 
trigger the beacon. 
Another object of the invention is to devise 

a simple blocking Oscillator circuit, using stand 
ard tubes, which will produce a strong, well 
shaped pulse of relatively long duration. 
A still further object is to provide a blocking 

oscillator with an input amplifier to permit the 
use of Weak trigger pulses. 
Other objects and advantages will become 

readily apparent from the hereinafter described 
Specification. 
The invention in general contemplates the 

use of two vacuum tubes using the primary Wind 
ing of a transformer as a common plate imped 
ance. One of the Secondary windings is con 
nected to the grid of the first tube in Such a way 
that an increase in primary current places a 
Strong positive bias on the grid. A second Sec 
Ondary Winding is connected to the cathode of 
Said first tube in Such a way that when the pri 
mary current increases, the cathode becomes 
more positive. The output Voltage pulse from 
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the first tube is taken from a resistor in series 
with the cathode. The output pulse produced 
by the blocking oscillator is relatively long due 
to having windings in both the grid and cathode 
circuits. The duration of the pulse may be 
changed by adjusting the capacitance of a ca 
pacitor between the cathode and grid circuit or 
the resistance of a resistor connected between 
the grid circuit and ground. The action of this 
blocking oscillator is initiated by a relatively 
Weak positive pulse on the grid of the amplifier 
tube, which acts as an amplifier for the pulse. 
The pulse causes a Sudden increase in plate cur 
rent of the amplifier tube. This sudden increase 
in current through the primary of the trans 
former induces a pulse of voltage in each of the 
Secondary windings. This pulse in the secondary 
Windings will change the bias on the blocking 
oscillator tube in Such a way as to increase its 
anode current and initiate the blocking oscil 
lator action. 
The invention will be best understood by re 

ferring to the simple figure which shows one 
embodiment of the invention. 
The figure shows a terminal , to which a pulse 

is applied. Terminal is connected, through 
capacitor 2, to the grid of tube 3. The grid of 
tube 3 is connected through resistor 4 to a volt 
age divider, consisting of resistors 5 and 6 con 
nected between ground and a source of nega 
tive potential. This places a negative bias on 
tube 3. The Cathode of tube 3 is connected di 
rectly to ground. The anode of tube 3 is con 
nected to a Source of positive potential through 
the primary winding 7 of a transformer 8. The 
anode of tube 9 is also connected through wind 
ing 7 in said source of positive potential. A 
Secondary winding has one terminal con 
nected to the grid of tube 9 and the other to a 

The other Side of resistor is 
connected to a voltage divider consisting of re 
Sistors 2 and 3 connected between ground and 
a Source of negative potential. This places a 
negative bias on tube 9. Common junction of 
the two resistors is bypassed to ground through 
capacitor f4. The cathode of tube 9 is con 
nected to ground through a secondary winding 
5 of the transformer 8 and a resistor f3. The 

resistor 6 is bypassed by capacitor f7. The 
purpose of capacitor T is to prevent an initial 
very short negative pulse at point 9. The nega 
tive pulse is very undesirable when the main 
pulse is used to blank a receiver. Capacitor 8 
is connected between the Cathode of tube 9 and 
one terminal of the winding 0. 
The positive output pulse of the blocking OS 
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cillator is taken between point 9 and ground. 
This pulse is applied to the cathode of tube 2). 
The grid of tube 20 is connected to an adjust 
able potentiometer 2 through a resistor 22. 
The adjustable potentiometer is connected be 
tween ground and a source of negative poten 
tial to provide a variable negative bias for the 
grid of tube 2. The anode of tube 20 is con 
nected to a source of positive potential through 
resistor 23. The output is taken off through 
capacitor 24. The signal applied to the grid of 
tube 26 is taken, through capacitor 25, from the 
anode of tube 26. The anode of tube 26 is Con 
nected to a source of positive potential through 
resistor 27. The grid of tube 26 receives the 
signal through capacitor 28. The grid is con 
nected to ground through resistor 29. The re 
ceiver input is connected to terminal 3. 
The positive trigger pulse, which may be any 

shape, is applied to terminal , and through 
capacitor 2 to the grid of tube 3, which serves 
to amplify the pulse. The grid is held at a 
negative potential by being connected to the 
voltage divider through resistor it. The posi 
tive pulse causes tube 3 to draw a pulse of anode 
current through winding of the transformer. 
This causes a pulse of voltage to be induced in 
transformer windings and 5. The polarity 
of these windings is so arranged that both the 
grid and the cathode of tube 3 receive posi 
tive pulses. Point 3, the junction of capacitor 
8 and resistor , is tied to the cathode of tube 
9 through capacitor 3. Point 3 will there 
fore initially rise in potential Substantially as 
much as the cathode. The positive pulse ap 
plied between point 3 and the grid produces a, 
change in bias on tube 9 which causes its anode 
current to increase through the winding and 
thereby initiates the blocking oscillator action. 
The grid is very rapidly driven sufficiently far 
positive so that grid current flows, charging ca 
pacitor 3 in such a manner that point 3 will be 
much less positive than the cathode. The posi 
tive pulse on the grid also causes the anode cur 
rent to increase very rapidly in the typical 
blocking oscillator regenerative action. Capaci 
tor 8 is also charged, with the Saine polarity, 
by current flowing from the cathode through the 
capacitor, through resistors 2 and 6 and 
Winding 5. 
The anode current of tuba 9 Will continue to in 

crease very rapidly until saturation takes place. 
The saturation may be either in the tube or the 
transforther or both. When Satuiation takes 
place the current remains relatively constant 
for a period of approximately 2 to 25 microsec 
onds, depending on the tube, the value of capaci 
tor 8 and the value of resistor . At the ex 
piration of this time, the degenerative action of 
the blocking oscillator takes place and the cur 
rent very rapidly decreases. The dration of the 
pulses can be varied by changing the value of 
capacitor 8 and resistor 
The output voltage pulse from the blocking 

oscillator is taken across resistor 3. This pulse 
naay be applied directly to the cathode of another 
tube without an intermediate blocking capaci 
tor. This permits, almost instantaneous recovery 
of the blanked tube after the klahkiing pulse. 
The use of resistor in Series with the cathoda 

to provide the pulse substantially eliminates any 
OverShoot in the output pulse. 
The Cathode of tube 28 connected to point 

9 to receive the blanking pulse. The grid of 
tube. 2i} is connected to an adjustable potention 

is 
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4. 
eter 2 to provide a variable Source of negative 
bias for the tube. The positive pulse on the 
cathode of tube 2 makes the bias on the tube 
Sufficiently negative to completely cut off the 
tube. Tube 2 is coupled to tied 28 by a coin 
wentional resistance-capacitance coupling. The 
input Signal is applied to the grid of tube 26 
through blocking capacitor 28. 
The type of tube used is not critical. Two 

tube types which are well Suited for use in this 
circuit are the F8 and the 6SN7. These tubes 
are mentioined Enerely by Way of example and it 
is inot intended that the invention should be con 
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Sidered limited to these specific tubes or even 
to the class of twin triodes in general. 
The following typical values are given for the 

components of the blocking oscillator portion of 
the circuit using a type 7F8 tube: 
Resistor f-------------------- ohms. 1,000 
Resistor 2---------------------- do-- 15,000 
Resistor 3---------------------- do -- 100,0{} 
Resistol 6---------------------- do--- 1,000 
Capacitor 4-------------microfarads. .0G325 
Capacitor ------------------ do------ .00025 
Capacitor 3------------------ do------ . 

Using the above listed values with 105 volts as 
the Source of negative potential and 250 volts as 
the Source of positive potential, a pulse of ap 
proximately 9 microseconds was obtained. 
The aforementioned values are given solely 

for illustrative purposes and are not intended to 
limit the invention in any way, 

It Will be apparent that there may be deviations 
from the invention as described which still fall 
fairly within the spirit, and scone of the inven 
tion. For example, the output pulse of the 
blocking OScillator need not be used for blanking 
a tube but could be used any place where a plise 
of relatively long duration is desired. 

Accordingly, I claim all deviations which fall 
fairly Within the Spirit and scope of the inven 
ion as identified in the hereinafter appended 
claims. 
What is claimed is: - 
1. A blocking oscillator comprising a vacuum 

tube having an anode, a cathode and at least one 
grid, a transformer, a first winding of said trans 
former for electrically connecting the anode of 
Said tube to a source of positive potential, a sec 
ond winding of said transformer for electrically 
connecting a grid of said tube to a source of nega 
tive potential, a third winding of said trans 
former electrically connected to the cathode of 
Said tube, a capacitor electrically connecting the 
cathode of Said tube to said second winding, and 
resistor means electrically connecting said third 
Winding to a source of reference potential, 

2. A blocking oscillator as set forth in claim 1 
in which the common junction of said third 
Winding and Said resistor means is electrically 
connected to the cathode of a second tube. 

3. In a blocking Oscillator, a vacuum tube hav 
ing an anode, a cathode and at least one grid, a 
transformer having a primary winding for con 
necting Said anode to a Source of positive potein 
tial and at least two secondary windings, a first 
Secondary Winding for connecting a grid of said 
tube to a source of negative potential, a Second 
secondary winding connecting the cathode of said 
tube to a source of reference potential, a capaci 
tor means connecting said cathode to said first 
secondary winding, and resistor means connected 
between said second secondary winding and Said 

; Source of reference potential. 
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4. A circuit for producing a blocking pulse com 
prising at least two vacuum tubes each having 
an anode, a cathode and at least one grid, a trans 
former, a first winding of said transformer for 
electrically connecting the anodes of Said tubes 
to a Source of positive potential, a Second Wind 
ing of said transformer for electrically connect 
ing a grid of the first tube to a Source of negative 
potential, a third winding of said transformer 
electrically connected to the cathode of the first 10 
tube, a capacitor electrically connecting the cath 
Ode of said first tube to Said Second Winding, and 
resistor means electrically connecting Said third 
winding to a Source of reference potential. 

5. A circuit for producing a blocking pulse as 
Set forth in claim 4 in which the connoin junc 
tion of Said third Winding and Said resistor neans 
is electrically connected to the cathode of a third 
tube. 

6. In a blocking Oscillator, a vacuum tube hav 
ing at least a cathode, an anode and a grid, a 
transformer having a primary winding and two 
secondary windings, a Source of positive poten 

6 
tial, and a Source of negative potential, means 
connecting Said primary between said anode and 
Said source of positive potential, means connect 
ing One of said Secondary windings between said 
grid and Said source of negative potential, means 
connecting Said other Secondary winding to Said 
Cathode, a capacitor coupling Said cathode to said 
One Secondary winding, and a resistor means elec 
trically connecting said one secondary winding 
to a Source of reference potential. 

ROY G. HEATON. 
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