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My invention relates to electrical pulse genera 
tors and particularly to high frequency genera 
tors for producing pulses of predetermined ?xed 
duration at preselected times. This application is 
a continuation-in-part of my copending applica 
tion Serial No. 482,403, ?led April 9, 1943, for 
Pulse systems, and assigned to the same assignee 
as the present application. 
In the pulse system described in my aforesaid 

copending application a generator is provided for 
producing a pulse having a duration of one mi 
crosecond and occurring at the end of a period 
of time preselected within a period of from one 
to ?ve microseconds. My present application re 
lates to this type of generator and it is an ob 
ject of my invention to provide an improved gen 
erator for producing voltage pulses of precise 
duration at a preselected time. 
The novel features which I believe to be char 

acteristic of my invention are set forth with 
particularity in the appended claims. My inven 
tion itself, however, both as to its organization 
and method of operation, together with further 
objects and advantages thereof, may best be un 
derstood by reference to the following descrip 
tion taken in connection with the accompany 
ing drawing in which Fig. 1 represents a pulse 
generator embodying my invention and Fig. 2 
represents certain operating characteristics of the 
generator of Fig. 1. 
The generator illustrated in Fig. 1 includes an 

apparatus I of any suitable type for producing, 
for example, a square pulse of voltage, as indi 
cated at A, which may have any duration with 
in a predetermined range which may be selected 
by movement of a selector arm 2 associated with 
the apparatus I. The voltage pulse A is im 
pressed on a control electrode 3 of an electron 
discharge device 4 through a suitable coupling 
capacitor 5 and across a resistor 5. The electron 
discharge device 4 includes a cathode ‘l and an 
anode 8; a resistor 9 is provided in series with 
the cathode bypassed by a capacitor H3 to pro 
vide a negative bias for the control electrode 3 
and to render the device A normally nonconduct 
ing. The voltage pulse A is impressed on the grid 
3 in a positive sense and the device 4 is rendered 
conducting, a corresponding pulse of current ?ow 
ing through a resistor ll connected between the 
anode B and a suitablesource of direct current 
potential indicated as a battery I2. In the pres 
ent instance it may be assumed that the pulse 
A has been selected to have a duration of ap 
proximately two microseconds and, further, the 
desired pulse may be assumed to be a square pulse 

5 

10 

15 

20 

30 

40 

45 

50 

55 

2 
of one microsecond duration which occurs at a 
period after the initiation of the pulse A equal 
to the duration of the pulse A, the time of co 
currence of the desired one microsecond pulse 
being selected by varying the length of the pulse 
A by operation of the selector arm 2. In order 
to produce a pulse having a duration of one mi 
crosecond, I provide an arti?cial transmission line 
I3 shunting the resistance II and comprising a 
series of inductances I4 and shunt capacities I5 
and which is short circuited at its remote end 
IS. The constants of the line I3 are so propor 
tioned that one-half microsecond is required for 
a voltage variation to travel from the resistance 
II to the remote end I6 of the line and, there 
fore, one microsecond is required before any re 
flection of the voltage variation from the short 
circuited end It appears at the resistance II. 
The resistance I I is selected to have a value equal 
to the characteristic impedance of the transmis 
sion line so that when the re?ected pulse returns 
to the input end of the line the voltage on the 
resistance I I disappears because the current ?ow 
ing through the resistance is effectively neutral 
ized by the re?ected current ?owing from the line 
and no further re?ections occur. This ?rst one 
microsecond pulse is a negative voltage pulse and 
although it is impressed on a control electrode 
ll of an electron discharge device I8 through a‘ I 
capacitor I9 and across a resistance 26, it has no 
effect on the operation of the device I8 because 
this device is biased beyond cutoff by a suitable 
cathode resistor 2 I. The flow of current through 
the device 4 ceases immediately upon the termi 
nation of the pulse A and a second voltage pulse 
appears across the resistance 5 I and is terminated 
in one microsecond upon its re?ection from the 
short-circuited end I6. This pulse is a square 
pulse and in a positive sense, as indicated at 22 
on the curve B in Fig. 2, the initial negative pulse 
being indicated at 23. The positive pulse 22 ever 
comes the bias on the control electrode H and 
renders the device I8 conducting, and, thereupon, 
current ?ows between the cathode 25 and the 
anode 25 of the device iii. The pulse 2'2 is there 
by ampli?ed and appears as a pulse 25 at the 
anode 25, as indicated in the curve C of Fig. 2. 
Thus the pulse 26 is of one microsecond dura 
tion and occurs at the end'of the period deter 
mined by the duration of the pulse A. The pulse 
26 is supplied to suitable utilization apparatus 
2'! which, for example, may be the transient gen 
erator disclosed in my aforesaid copending appli 
cation. v 7 

From a consideration of the foregoing descrip 
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tion it will be evident that the sudden change 
in the negative direction at the end of the pulse 
A determines the time at which the positive pulse 
22 begins. It will, therefore, be apparent that 
pulses other than square pulses may be employed 
provided they have an abrupt termination. For 
example, apositive sawtooth wave of predeter 
mined duration might be impressed on the con 
trol grid 3 in order to obtain 'a positive pulse of 
the desired duration when the sawtooth wave is 
terminated. While the line [3 has been described 
above as providing a pulse of one microsecond, 
this value has been given only by way of illus 
tration, it being understood that'the length of' 
the line is to be determined in accordance with 
the desired duration of the signal pulse to be 
produced at the output of the apparatus. 

It is readily apparent from the foregoing that 
I have provided a simple and effective generator 
circuit for producing a pulse of high frequency 
energy having a predetermined precise duration 
and at a preselected time with a predetermined 
period of time. When I have shown ‘a particu 
lar embodiment of my invention other arrange 
ments will readily occur to those skilled in the 
art. I do not, therefore, desire my invention to 
be limited to the particular arrangement illus 
trated, and I intend in the appended claims to 
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cover all modi?cations which fall within the true 
spirit and scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A generator for producing a pulse of pre 

determined duration at a preselected time com 
prising ?rst and second electron discharge de 
vices each having an anode and a cathode and 
a control electrode, means for producing an 
abruptly terminated wave of selectively variable 
duration greater than the duration of the desired 
pulse and ‘for impressing said wave on the 

pedance element connected between the anode 
and cathode of said ?rst device, and means in 

‘40 
control electrode of said ?rst device, an im-' 

eluding a transmission line connected to the con- , 
trol electrode of said second device and having 
its input terminals connected across said im 
pedance element for producing a pulse of pre 
determined duration at the termination of said 
Wave. 

2. A generator for ‘producing a square pulse of 
predetermined duration at the end of a pre 
selected period of time comprising means for pro 
ducing a square wave of selectively variable dura 
tion greater than the duration of the desired 
square pulse, an impedance element, means for 
impressing said square wave on said element, and 
means including a transmission line having its 
input terminals connected across said element for 
producing square pulses of equal predetermined 
duration but of opposite sense respectively at the 
beginning and at the end of said square wave, 

3. A generator for producing a square pulse of 
predetermined duration at the end of a we 
selected period of time comprising" means for 
producing a square wave of selectively variable 
duration greater than the duration of the desired 
square pulse, a resistor, means for impressing said 
square wave on said resistor, and means includ 
ing a transmission line connected to said resistor 
for producing square pulses of equal predeter 
mined duration but of opposite sense respectively 
at the beginning and at the end of said square 
wave, said transmission line having a character 
istic impedance equal to the impedance of said 
resistor and having its terminals at one end con 
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4 
nected across said resistor and its terminals at 
the other end short circuited whereby the dura 
tion of said square pulse is equal to twice the 
delay time of said transmission line. 

4. A generator for producing a square pulse of 
predetermined duration at the end of a pre 
selected period of time comprising ?rst and sec 
ond electron discharge devices each having an 
anode and a cathode vand a control electrode, 
means for producing a square wave of selectively 
variable duration greater than the duration of 
the desired square pulse and for impressing said 
wave on the control electrode oi‘ said ?rst device, 
an impedance element, and means including a 
transmission line connected to the control elec 
trode of said second device and having its input 
terminals connected across said element for pro 
ducing square pulses of equal predetermined 
duration but of opposite sense respectively at the 
beginning and end of said square wave. 

5. A generator for producing a square ‘pulse 
of predetermined duration at the end of a pre 
selected period of time comprising ?rst and sec 
ond electron discharge devices each having an 
anode and a cathode and a control electrode, 
means for producing a square wave of selectively 
variable duration greater than the duration of 
the desired square pulse and for impressing said 
wave on the control electrode of said ?rst device 
to amplify said wave, means coupling the anode 
of said ?rst device and the control electrode of 
said second device, a resistor connected between 
the anode and the cathode of said ?rst device, 
and a transmission line short circuited at one end 
and having its terminals at the other end con_ 
nected across said resistor for producing square 
pulses of equal predetermined duration but of 
opposite sense respectively at the beginning and 
at the end of the ampli?ed square wave at the 
anode of said ?rst device. 

,6. A generator for producing a square pulse 
of predetermined duration at the end of a pre 
selected period of time comprising ?rst and sec 
ond electron discharge devices each having an 
anode and a cathode and a control electrode, 
means biasing said devices to be normally non 
conducting, means for producing a square wave . 
of selectively Variable duration greater than the 
duration of the desired square pulse and for im 
pressing said wave 'in a positive sense on the con 
trol electrode of said ?rst device to amplify said 
Wave, means coupling the anode of said ?rst de 
vice and the control electrode of said second de 
vice, a resistor connected between the anode and 
cathode of said ?rst device, and a transmission 
line (short circuited at one end and having ter 
minals at the other end connected across said 
resistor for producing square pulses of equal pre 
determined duration at the beginning and at the 
end of said ampli?ed wave, the one of said square 
pulses ‘at the beginning of‘ said wave being in the 
negative sense and the one atthe end in the posi 
tive sense whereby said square pulse at the end 
of said wave is ampli?ed by said second device. 
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