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This invention relates to signal generatingssys, 
tems and the like; and more particularly to suctha, 
system whereihs a singles accurately timed: signal. 
is developed in response to a control signal: 

Ittissan object of this invention toy provide an is 
improved signal: generating-circuit, whereins: the 
duration and amplitudes of the generated signad. 
is independent of the characteristics of the cont. 
trol signali. 

It is a further."object, of this invention to prair. 10 
vide animproved signaligenerating circuit, which: 
issinsensitive-to-noise and other.extraneous inter 
fering:signals that may be received with the cont 
troi:Signali. 
A furtherobject of this:inventionisato provide 15 

animproved circuit of the above-mentioned:type: 
in which the generated signalistinitiated in reas. 
sponse:Solelytopaz control signal of predetermined. 
characteristics. 
Yet another object of this inventionist to prose. 

wide improved meansin. Such a circuit, whereby 
the generated signaliss delayed a predetermined. 
time withiirespectitors the initiating signal: 

Still as further; object of this: invention is tor 
providestinia circuit of the:above-mentioned type; 
means to accomplish the above: enumerated oak, ; 
jects by means: of as gaseous discharge device in 
corporated in the signal. generating circuit, and 
without:the need of additional electron:discharge. 
devices; and associated components: 
The features which are: believed to:benew are: 

set, forth with particularity: in the appended 
claims. The invention itself, howeyer; together: 
with further objects;and;advantages:thereof, may 
best be: understood by reference: to the accoms : 
panying: drawing wherein; the single-figures shows 
a preferred embodiment of the signal generating. 
system:of my invention, 

Referring now; to thes drawing, thereiss shown. 
one-forms of: signal generating circuit:adapted to 40 
generatea pulse-of-predetermined time duration, 
theogeration being initiated in response to a unit. 
directional; control pulses supplied from suitable. 
signal receiving apparatus, not shown: - 
The received control pulse:is impressed across 45 

the input terminals: of the present circuit.indi- . 
cated by ... This circuit is designed, so that, a. 
predetermined...minimum: valies of control poten 
tialis; necessary across sits input to initiate the 
control sequence: The circuit is further designed to 
to be responsive solely to signals of a; predeter 
mined duration; and shorter signals eventhough 
of greater magnitude; such as thoses produced by 
noise; have no effections the operation of the cir 
cuit. The manner: in which: these features are 55 
realized will now be described: 

20. 

25: 

250-27). 
29. 

The control signals:impressed! on terminals; f: 
are applied to the control electrode:2:of electron. 
discharge device: 3; Thiesbias:on control electrode. 
2 is: such that device: 3 is; normallyy conductings. 
This3 bias, is: obtained: by thes potentiometerrara. 
rangement of resistor. 4; and grid:leak resistor 5. 
which are shunted acrossia.unidirectional potents. 
tial source: 6; the common junction of resistors. 
4. and 5. being connected: to; control electrode: 2: 
Anode: Offdevice 3isconnected to this;Source: 
throughia; resistor8, and the cathode 9 completes, 
the circuit of device:3 to ground through imped. 
ance: 0. 
When a control pulse:of waveform such as that. 

shown at: life is impressed across the terminals. , 
this pulseisapplied to control:electrode:2through. 
a; capacitor 2 and resistor. 3: The:pulse.ff; is 
differentiated bys, capacitor 2; and resistors 3: 
and 5, producinga: Waveson;the control: electrode 
2:having; a form such as that represented at 4: 
The negative peakf Softwave; 4 biases:device:3 to 
a point of angdescurrentcutoff. 

A: capacitor: 6 is connected in shunt with de 
vice: 3; which, when conducting; provides a...low 
impedance: discharge: pathi for the capacitor: 6 
and maintains the potential thereacross; at. a. 
relatively-low value. However, when device: 3...is 
rendered nonconductive by a control pulse, the 
capacitor: 6 immediately; begins: to charge. The 
charging circuit...of capacitor. 6: comprises:source: 
6 and resistor 8, and the:potential across this ca 
pacitor: rises at a rate determined by the time: 
Constants of this circuit: A gaseous: discharge. 
device; 7, for exampleaneontube; and a resistor 
f8;are serially connected across-capacitor: 6. The 
device?: remains nonconductive until the:poten 
tials across, the capacitor: 6 rises; to a predeter 
mined thresholds value: At this: threshold value 
device: ionizes and becomes conductives causing 
a voltage:pulse: to be developed across: resistor 3. 
as:capacitor: 6; discharges. The constants of the 
various circuit. elements, are: such that the time. 
required for capacitor-f6-to-charge to the ignition 
point of device; flis.Somewhat less than the time. 
interval: during, which device. 3, is: maintained 
nonconductive by the control signal. 

It is apparent...that, unless a signalist received 
on terminals; which lasts: more than apredeters. 
mined times interval; no. potential is developed 
acroSS: resistor 8; as: device has not been rear. 
dered conductive: Therefore; a time-delay is efs 
fectively introduced betweentheoccurrences of a 
signal atterminals; and the appearance of a sign 
nal across-resistor 8; and undesired transient sig 
nals: lastings less: than this predetermined, mini 
mum time intervalhave no effection: the opera. 

  



3 
tion of the pulse generating circuit, now to be 
described. 

Device 9 is normally nonconductive, the con 
trol electrode 20 being biased beyond the cutoff 
point of this device by the unidirectional biasing 
source 2. The - negative terminal of biasing 
source 2 is connected to control electrode 20 
through resistor 22. Control electrode 20 is also 
coupled to device it through a capacitor 23, as 
shown. The anode 24 of device f 9 is directly con 
nected to the unidirectional source 6, and cath 
ode 25 of this device is connected to ground 
through the common cathode impedance 0. The 
output of the pulse generating circuit may be 
taken across impedance O as shown. 
In the absence of a control signal the device 

3 is conductive. Upon receipt of a control Sig 
nal of predetermined amplitude and duration 
control electrode 2 of device 3 is suddenly driven 
negative beyond the cutoff value of this device 
and conduction ceases. Capacitor 6 then com 
mences to charge by means of energy received 
from source 6 through resistor 8. When the 
control signal has the correct characteristics, 
device 3 remains nonconductive for an interval 
sufficient for the charge on capacitor 6 to build 
up a potential across this capacitor of Such a 
value as to render device conductive. A po 
tential then appears acroSS resistor 8 the char 
acteristics of this potential being independent 
of the control pulse characteristics, and being 
dependent only upon the values of resistors 8 
and 8, capacitor 6 and potential Source 6. 
The potential appearing acroSS resistor 8 is 

applied to the control electrode 20 of device 9 
through capacitor 23 driving this control elec 
trode positive and rendering device 9 Suddenly 
conductive. The current through device f 9 
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intended to cover all such modifications as fall 
within the true Scope of the invention. 
What I claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. A signal generating system adapted to be 

actuated by a control signal, comprising, a nor 
mally conductive electron discharge device and a 
second electron discharge device normally biased 
to a non-conductive state, each of Said devices 
having an anode, a cathode and a control elec 
trode, means responsive to said control signal for 
rendering said first-mentioned electron discharge 
device non-conductive for a predetermined time 
interval, means for rendering said Second dis 
charge device conductive at a predetermined point 
of said time interval, said last-mentioned means 
including a gaseous discharge device and capaci 
tance means connected between the anode of said 
first-mentioned electron discharge device and the 
control electrode of said second electron discharge 
device, and means for returning said electron dis 
charge devices to their normal state after a fur 
ther predetermined time interval. 

2. A signal translating system comprising a 
normally conductive electron discharge device 
having an anode circuit and a normally non-con 

30 

causes a rise in potential across Cathode resistor 
: ) which further biases device 3 and this device 
is maintained in a nonconductive state. 
The device 3 is maintained nonconductive and 

device 9 is maintained conductive as long aS 

40 

the potential on the control electrode 20 exceeds 
a certain value. This potential decreases at a 
predetermined rate as capacitor 23 charges 
through resistors 8, 22 and biasing source 2i. 
As capacitor 23 charges, the control electrode 20 
becomes less positive thereby reducing the cur 
rent in device i9 and rendering the cathode 9 
of device 3 similarly less positive. At the end of 
a predetermined time interval, the positive po 
tential on cathode 9 is sufficiently reduced to al 
low the device 3 to draw a small current through 
resistor 8. The consequent decrease in the po 
tential of anode it is transferred through device 

and capacitor 23 to control electrode 29, which 
causes a further decrease in the current through 
the device 3. The effect is cumulative, and the 
device 3 is quickly returned to its normal con 
ductive state. When device 3 is in its normal 
stats, the potential impressed upon device E is 
not sufficient to exceed the discharge threshold 
of this device and this device also returns to its 
normal nonconductive state. 
Output may be taken across impedance (, 

and it can be seen that the potential developed 
across this impedance, in response to a control 
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pulse of a predetermined duration, has a Wave 
form which is essentially independent of the 
waveform of the control pulse, and is also de 
layed a desired time interval therefrom. 
While a particular embodiment of this inven 

tion has been shown, it is obvious that modifica 
tions may be made, and the appended claims are 

70 

75 

ductive electron discharge device having a con 
trol electrode circuit, signal control means for 
causing the anode potential of said first-men 
tioned device to increase for a predetermined time 
interval, means for rendering said Second elec 
trol discharge device conductive at a predeter 
mined point of said time interval, said last-men 
tioned means including a gaseous discharge de 
wice and capacitance means coupled between said 
anode circuit and said control electrode circuit, 
and means for returning said electron discharge 
devices to their normal state after a further pre 
determined time interval. 

3. In a Signal generating System, a first and a 
second electron discharge device each having a 
grid circuit and an anode circuit, a cathode load 
impedance common to all said circuits, biasing 
means for rendering said first device normally 
conductive and said second device normally non 
conductive, a separate anode load impedance in 
the anode circuit of Said first device, neans for 
impressing a control signal on the grid circuit of 
Said first device So as to render said first device 
non-conductive for a predetermined time inter 
val, and thereby to increase the voltage on said 
anode load impedance, means for rendering said 
Second device conductive at a predetermined 
point of time in said time interval, said last 
mentioned means comprising a capacitance 
shunting the anode load impedance of said first 
device and a gaseous discharge device serially 
coupling said anode load impedance to the grid 
circuit of Said second device, means responsive 
to the current in said common cathode impedance 
for returning said discharge devices to their nor 
mal states after a further predetermined time 
interval, and an output load circuit coupled to 
said common cathode impedance. 

4. In combination, a first and a second electron 
discharge device, each of said devices having an 
anode, a cathode and a control electrode, common 
impedance means for coupling said cathodes to 
a point of reference potential, means for posi 
tively biasing the control electrode of said first 
discharge device to render this device normally 
conductive, means for negatively biasing the coin 
trol electrode of said second discharge device to 
render this device normally non-conductive, con 
trol signal means for rendering said-first device 
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non-conductive for a predetermined time inter- REFERENCES CITED 
Wall, means for rendering Said Second device con- Y ductive at a predetermined point of said time in- fi'i Egy, eterenCeS are of record in the 
terval, said last-mentioned means comprising a capacitance coupling the anode of said first device 5 UNITED STATES PATENTS 
to a point of reference potential and a gaseous Number Name Date 
discharge device coupling said anode to the con- 2,266,154 Blumlein ------------ Dec. 16, 1941 
trol electrode of said second discharge device, 2,405,843 Moe -------------- Aug. 13. 1946 
and means for returning said electron discharge 2,446,850 Root -------------- Aug. 10, 1948 
devices to their normal state after a further pre- 10 
determined time interval. 
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