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The present invention relates to electric Sys 
tems for indicating the occurrence of a pair of 
signals, and more particularly to electric systems 
for determining whether or not first and second 
signals occur within a predetermined time inter 
Val of duration greater than the duration of 
either signal. 
An object of the present invention is to provide 

a new and improved system for determining 
whether or not a pair of energy signals occur 
within a predetermined interval of time. In ac 
Cordance with the invention, this is effected with 
the aid of a pair of normally non-conductive dis 
charge devices to which the signals may be fed, 
the discharge devices being both rendered con 
ductive only if both signals occur within the pre 
determined time interval. 
A further object is to provide a system of the 

above-described character that may visually in 
dicate the reception of such signals. . 
Cther and further objects will be explained 

hereinafter and will be more particularly pointed 
out in the appended claims. 
The invention will now be described in connec 

tion with the accompanying drawing: 
Fig. 1 of which is a Schematic circuit diagrain 

of a preferred embodiment of the invention; and 
Figs. 2 and 3 are similar fragmentary dia 

grams of modifications. 
A pair of normally non-conductive discharge 

devices. and , such as, for example, gaseous 
discharge tubes of the thyratron type, are shown 
provided with respective plates or anodes 3 and 
3, control-grid electrodes 5 and 5, and cathodes 
7 and 17. As will hereinafter be evident, other 
types of discharge devices including electron 
tubes may be utilized, though thyratron dis 
charge devices are preferred. The cathodes 
and T are connected through respective cathode 
loads 9 and 9 to a common terminal 2 that may 
be the negative terminal B- of the source of 
anode or plate voltage, not shown, for the 
devices and . This terminal 2 may be 
grounded. The anodes 3 and 3 are connected 
through respective indicator apparatus, sche 
matically illustrated as lamps 23 and 25, to the 
positive or B-- terminal of the source of the 
anode Voltage, not shown. Connected between 
the cathode 7 and the cathode is a time-delay 
device;3f adapted to delay the transfer of volt- : 
age appearing at either cathode to the other 
Cathode a predetermined time interval AT. This 
time interval AT is selected to correspond to the 
time within which it is desired to know whether 
first and second signals. A and B have been 're 55 

2 
ceived by the respective devices f and . The 
signals A and B are shown for illustrative pur 
poses as substantially rectangular voltage pulses 
of time duration less than the predetermined 
time interval AT. The Voltage pulse A is re 
ceived by and applied to the input circuit of the 
device by way of the conductor 27 that con 
nects with the control electrode 5, and by way 
of the ground terminal 2, connected to the 
Cathode T. The voltage pulse B is similarly re 
ceived by and applied to the input circuit of the 
device by Way of a conductor 29 connected to 
the control electrode 5, and by Way of the 
ground terminal 2 f, connected to the cathode 7. 
Both pulse signals A and B are of positive po 
larity and of sufficient amplitude normally to 
render the respective control electrodes 5 and 5 
Sufficiently positive with respect to their respec 
tive Cathodes to render the respective discharge 
devices and conductive. If desired, of 
course, negative pulses A and B may be utilized 
if applied to render the cathode of the devices 
negative With respect to the control-grid elec 
trodes. - 

When the pulses A and B thus applied to the 
input circuits of the respective discharge devices 
and f occur simultaneously or within the pre 

determined period of time AT, both devices will 
be rendered conductive and the indicator lamps 
23 and 25 will both become illuminated as a 
result of the flow therethrough of output-circuit 
current from the B-- terminal, to the anodes 3 
and 3, through the rendered-conductive devices 
and , and to the B-terminal 2. If, on the 

other hand, one of the signals, say the Signal B, 
occurs at a time different, Such as later, from 
the time of occurrence of the signal A by an 
amount greater than the time interval AT, the 
signal A, first received in the input circuit of 
the device f, will render the device conductive 
and thus illuminate the indicator lamp 23. A 
positive rise in voltage at the cathode of the 
device , resulting from the reception of the 
signal A and the consequent Conduction of the 
device f, will become transferred to the Cathode 

of the device at a time AT after the recep 
tion of the signal A, as a result of the delay in 
transmission or transfer of this positive rise in 
voltage effected by the time-delay device 3 . By 
the time the Signal B has arrived at the control 
electrode 5 of the device, therefore, the de 
vice will have become biased by this trans 
ferred voltage rise conveyed from the cathode 7 
of the device to the cathode 7 of the device if 
through the time-delay device 3f. The time 
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delay device 3 thus actually becomes operable 
to bias the cathode : at a time corresponding 
to the predetermined time interval AT after the 
rendering conductive of the discharge device . 
Even though the pulse B would normally reinder 
the device conductive, therefore, this bias Will 
prevent the rendering conductive of the device 

irrespective of the application thereto of the 
signal B. Only the lamp 23, therefore, will be 
illuminated, demonstrating that the pulse A was 
received first, and that if the second pulse B, did 
occur, it was received at a time later than the 
time interval AT after the reception of the pulse 
A. The same but reverse process will occur if 
the pulse B is received first and the pulse A is 
received at a time later than the time interval 
AT after the reception of the pulse B, the indica 
tion of Such a situation being demonstrated by 
the illumination of only the lamp 25. 
While the indicators. 23 and 2 have been 

illustrated as lamps, such as incandescent lain ps 
or neon or other gas indicators, it is to be un 
derstood that any other type of indicatol's in 
cluding well-known metering devices may also 
be utilized. It is also to be understood that in 
place of the indicators 23, and 25 there may be 
Substituted well-known voltage- or current-re 
sponsive members for autonatically operating 
external control circuits, the operation of which 
is again determined by and indicative of whether 
or not the . Signals occur. Within the time in 
terval AT. 
The time-delay device 3 may comprise an 

electric network, such as, for example, the Series 
connected resistor-condenser RC network of Fig. 
2, or any other similar electric time-delay de 
vice. Such networks are adapted to be variable, 
as by varying the value of the resistor R, thereby 
to vary, the predetermined time interval A as 
desired. The time-delay device S, on the other 
hand, may be of a fixed nature conprising, as an 
illustration, a predetermined length of trans 
mission line, such as coaxial line, Fig. 3, the 
inner conductor 32 of which is connected between 
the cathodes and and the outer conductor 
30 of Which may be grounded at 2. Delay cir 
cuit.S of this character, when utilized with thyra 
tron-type discharge devices i and , are par 
ticularly useful for indicating the reception of 
voltage pulses differing in time of occurrence by 
time intervals AT of the Order of fractions of 
ric'OSeconds. 
iFurther nodifications will occur to those 

skilled in the art, and all such are considered to 
fall within the Spirit. and scope of the invention 
as defined in the appended claims. 
What is claimed is: 
1. An electric system for determining whether 

or not first and Second signals occur. Within a 
predetermined time interval of duration greater { 
than the duration of either signal having, in 
combination, first and second normally non 
Conductive discharge devices, means for receiv 
iing the first and second signals and applying the 
Saire to the respective first, and second discharge 
devices when received, the signals being of such 
a.inature as normally to render the discharge de 
vices. Conductive, and a time-delay device con 
nected between the discharge devices and oper 
able at a tiale corresponding to the said prede 
termined time interval after the molment of the 
rendering conductive of either discharge device 
by the application of the corresponding signal 
thereto for thereupon preventing the rendering 
conductive of the other discharge device: irre 
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s 
Spective of the application thereto of its corre 
Sp0nding signal. 

2. An electric Systein for determining Whether 
or not first and Second signals occur within a 
predetermined tinne interval of duration greater 
than the duration of either signal having, in 
combination, first and second normally non-con 
ductive discharge devices, means for receiving 
the first and second signals and applying the 
Same to the respective first and second discharge 
devices. When received, the signals being of Such 
a nature as normally to render the discharge de 
vices conductive, a time-delay device connected 
between the discharge devices and operable at a 
time corresponding to the said predetermined 
time interval after the moment of the rendering 
conductive of either discharge device by the ap 
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plication of the corresponding Signal thereto for 
thereupon preventing the rendering Conductive 
of the other discharge device irrespective of the 
'application thereto of its corresponding Signal, 
and means associated with each discharge device 
for indicating the conduction or non-condu!3tion 
thereof. 

3. An electric system for determining whether 
or not first and second voltage-pulse Signals 
occur within a predetermined time interval of 
duration greater than the duration of either 
voltage-pulse signal having, in combination, first 
and second normally non-conductive discharge 
devices, in eans for receiving the first and Segond 
voltage-pulse siginals and applying the Saine to 
the espective first and second discharge devices 
when received, the voltage-pulse signals being of 
such a nature as normally to render the dis 
charge devices conductive, and a time-delay de 
vice connected between the discharge devices and 
operable at a time corresponding to the Said pre 
determined time interval, after the monient of 
the rendering conductive of either discharge de 
vice by the application of the corresponding 
voltage-pulse signal thereto for thereupon pre 
venting the rendering conductive of the other 
discharge device irrespective of the application 
thereto of its corresponding voltage-pulse signal. 

4. An electric systern for determining Whether 
or not first and second signals occur within a 
predetermined time interval of duration greater 
than the duration of either Signal having, in 
combination, first and Second inormally non 
conductive discharge devices each. having an 
anode, a cathode and a control electrode, means 
for receiving the first and second signals and 
applying the same between the control electrodes 
and cathodes of the respective discharge devices 
when received, the signais being of proper polar 
ity, and magnitude normally to render the dis 
charge devices conductive, and a time-delay 
device connected between the cathodes and oper 
able at a time corresponding to the said predeter 
mined time interval. after the monent of the 
rendering conductive of either discharge device 
by the application of the corresponding Signal 
thereto for thereupon transferring the voltage 
appearing at the cathode of the rendered-con 
ductive discharge device to the cathode of the 
Other discharge device to bias the Saine. With 
respect to the control electrode of the other dis 
charge device in order thereafter to prevent the 
rendering conductive of the other discharge de 
vice irrespective of the application thereto of its 
corresponding Signal. 

5. An electric syster for determining whether 
or not first and second signals occur within a 
predetermined time interval of duration greater 
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than the duration of either signal having, in 
combination, first and second normally non 
Conductive discharge devices. each having an 
anode, a Cathode and a control electrode, means 
for receiving the first and second signals and 
applying the Saime between the control electrodes 
and cathodes of the respective discharge devices 
when received, the signals being of proper polar 
ity and magnitude normally to render the dis 
charge devices conductive, a time-delay device 
Connected between the cathodes and operable at 
a time corresponding to the said predetermined 
time interval after the moment of the rendering 
conductive of either discharge device by the ap 
plication of the corresponding signal thereto for 
thereupon transferring the voltage appearing at 
the cathode of the rendered-conductive dis 
charge device to the cathode of the other dis 
charge device to bias the same with respect to the 
control electrode of the other discharge device in 
order thereafter to prevent the rendering, con 
ductive of the other discharge device irrespective 
of the application thereto of its corresponding 
Signal, and means Connected to the anode of each 
discharge device for indicating the conduction or 
non-conduction thereof. - 

6. An electric system for determining whether 
or not first and second signals occur within a 
predetermined time interval of duration greater 
than the duration of either signal having, in 
CObination, first and Second normally non-con 
ductive gaseous discharge devices each having 
an anode, a cathode and a control electrode, 
means for receiving the first and Second signals 
and applying the same between the control elec- : 
trodes and cathodes of the respective gaseous 
discharge devices when received, the signals be 
ing of proper polarity and magnitude normally 
to render the gaseous discharge devices conduc 
tive, a time-delay device connected between the 
cathodes and operable at a time corresponding to 
the said predetermined time interval after the 
moment of the rendering conductive of either 
gaseous discharge device by the application of the 
corresponding signal thereto for thereupon 
transferring the voltage appearing at the cathode 
of the rendered-conductive gaseous discharge 
device to the cathode of the other gaseous dis 
charge device to bias the same with respect to the 
control electrode of the other gaseous discharge : 
device in order thereafter to prevent the render 
ing conductive of the other gaseous discharge 
device irrespective of the application thereto of 
its corresponding signal, and means connected to 
the anode of each gaseous discharge device for ; 
indicating the conduction or non-conduction 
thereof. 

7. An electric system for determining whether 
or not first and second signals occur within a 
predetermined time interval of duration greater 
than the duration of either Signal having, in com 
bination, first and second normally non-conduc 
tive gaseous-discharge devices each having an 
anode, a cathode and a control electrode, a cath 
ode load connected to each cathode, electrical 
connections to the anode and cathode through 
the cathode load of each gaseous-discharge de 
vice for applying anode-to-cathode voltage, 
means for receiving the first and second signals 
and applying the same between the control elec 
trodes and cathodes through the cathode loads of 
the respective discharge devices when received, 
the signals being of proper polarity and magni 
tude normally to render the discharge devices 
conductive, a time-delay device connected be 
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6 
tween the cathodes and operable at a time corre 
sponding to the said predetermined time interval 
after the moment of the rendering conductive of 
either gaseous-discharge device by the applica 
tion of the corresponding signal thereto for 
thereupon transferring the voltage appearing 
across the Cathode load of the rendered-conduc 
tive gaseous-discharge device to across the cath 
Ode load of the other gaseous-discharge device to 
bias the cathode of the other discharge device 
With respect to the corresponding control elec 
trode in order thereafter to prevent the render 
iing conductive of the other gaseous-discharge 
device. irrespective of the application thereto of 
its corresponding signal, and a lamp connected in 
the said electrical connections to the anode of 
each gaseous-discharge device for indicating the 
conduction or non-conduction thereof. 

8. An electric system for determining whether 
or not first and Second signals occur within 
a predetermined time interval of duration 
greater than the duration of either signal hav 
ing, in combination, first and second normally 
non-conductive gaseous-discharge devices each 
having an anode, a Cathode and a control elec 
trode, a cathode load connected to each cathode, 
electrical connections to the anode and cathode 
through the cathode load of each gaseous-dis 
charge device for applying anode-to-cathode 
voltage, means for receiving the first and second 
Signals and applying the same between the con 
trol electrodes and Cathodes through the cathode 
loads of the respective discharge devices when 
received, the Signals being of proper polarity and 
magnitude normally to render the discharge de 
vices conductive, a time-delay device compris 
ing a time-constant-controlled electric network 
connected between the cathodes of the gaseous 
discharge devices and having a time constant 
Corresponding to the said predetermined time 
interval operable at a time corresponding to the 
Said predetermined time interval after the 
moment of the rendering conductive of either 
gaseous-discharge device by the application of 
the Corresponding signal thereto for thereupon 
transferring the voltage appearing across the 
cathode load of the rendered-conductive gaseous 
discharge device to across the cathode load of 
the other gaseous-discharge device to bias the 
cathode of the other discharge device with re 
Spect to the corresponding control electrode in 
Order thereafter to prevent the rendering con 
ductive of the other gaseous-discharge device 
irrespective of the application thereto of its cor 
responding Signal, and a lamp connected in the 
said electrical connections to the anode of each 
gaseous-discharge device for indicating the con 
duction or non-conduction thereof. 

9. An electric System for determining whether 
or not first and Second signals occur within a 
predetermined time interval of duration greater 
than the duration of either signal having, in 
Combination, first and Second normally non-con 
ductive gaseous-discharge devices each having an 
anode, a Cathode and a control electrode, a 
Cathode load connected to each cathode, elec 
tical connections to the anode and cathode 
through the Cathode load of each gaseous-dis 
charge device for applying anode-to-Cathode 
voltage, means for receiving the first and Second 
signals and applying the same between the con 
trol electrodes and cathodes through the Cathode 
loads of the respective discharge devices when 
received, the signals being of proper polarity 
and magnitude normally to render the discharge 
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devices conductive, a time-delay device. compris 
ing a Section of coaxial transmission line. Con 
'nected at its ends across the cathode loads, and 
of length sufficient to delay the transmission of 
Woltages fronn One end to the other by a time 
interval corresponding to the said predetermined 
time interval operable at a time corresponding 
to the said predetermined time intervai after 
the nonent of the lendering-conductive of either 
gaseous-discharge device by the application of 
the corresponding signal thereto for thereupon 
transferring the voltage appearing acroSS the 
Cathode load of the rendered-conductive gaseous 
discharge device to across the Cathode load of 
the other gaseous-discharge device to bias the 
cathode of the other discharge device With ite 
spect to the corresponding control electrode in 
order thereafter to prevent the rendering con 
ductive of the other gaseous-discharge device ir 
respective of the application thereto of its corre 
sponding signal, and a lamp connected in the 
said electrical Connections to the anode of each 
gaseous-discharge device for indicating the con 
duction or non-conduction thereof. 

10. An electric systern for determining whether 
or not first and Second Voltage-pulse Signals oc 
cur within a predetermined time interval of dura 
tion greater than the duration of either Voltage 
pulse signal having, in Coimbination, first and 
second normally non-conductive gaseous-dis 
charge devices each having an anode, a Cathode 
and a control electrode, a Cathode load connected 
to each cathode, electrical connections to the 
anode and cathode through the cathode load of 
each gaseous-discharge device for applying 

O 

5 

20 

25 

30 

35 

8 
anode-to-Cathode Voltage, means, for receiving 
the first and Second Voltage-pulse signals and 
applying the same between the control electrodes 
and cathodes through the cathode loads of the 
respective discharge devices when received, the 
voltage-pulse signals being of proper polarity 
and magnitude normally to render the discharge 
devices conductive, a time-delay device connegted 
between the cathodes and operable at a tine 
corresponding to the said predetermined time 
interval after the moment of the rendering Con 
ductive of either gaseous-discharge device by the 
application of the corresponding voltage-pulse 
signal thereto for thereupon transferring the 
voltage appearing across the cathode load of the 
rendered-conductive gaseous-discharge device to 
across the cathode: load of the other gaseous 
discharge device to bias the cathode of the other 
discharge device with respect to the correspond 
ing control electrode: in order thereafter to pre 
vent the rendering conductive of the other gaS 
eous-discharge device irrespective of the appli 
cation thereto of its corresponding voltage-pulse 
signal, and a lamp connected in the Said elec 
trical connections to the anode of each gaseous 
discharge device for indicating the conduction 
or non-conduction thereof. 
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