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This-invention:relates:to:signal:generating:syss
temsmandithe like; and:more particularly:to sucttue:
system whereifr: a: single:aceurately-timed: signal.
is developed in response to-a:control:signali.

TH-is-anzobjectrof this:invention torpravitle-an.
improved: signall generating - citcuit;y. wherein: the:
duration: and:amplitude: of-the:; generated: signal:
issindependent:affthe: characteristios: ofi the: comrs
trol signal:.

Tizis: - Purther-obieet. off thiss invention torpro-
vidgzan:improved:signaligeneratingrcirenits which:
issinsensitivezto:noise andrather-exfrancoussinter-
fering:signalsthat:may.-bereceivediwithithecons
trolisignalil

A further-objectofthiszinvention:is:to: provide:
amimproved: cirenitzofi the: ahovermentioneditype:
inrwhich: the: generated:signal is;initiated inmre=
sponse:solelyrtora:control:signal.of predetermihed:
characteristics:.

Yet another object offthis:invention:is:ta-pros
vide: improvedsmeans- in: such: ar circuit:whiereby
the:generated: signaliis:delayed: a: predetermined.
time - witli:respect: to-the: initiating: signal:.

Stilly ax farthier- object: of® this: invention: isy to
providesim:aseircuitrof the-abovesmentioned:type;
means:toyaceomplish: the:above: enutmerated: oda‘-v
jectssby means:-of; a:gaseous: discharge:device ins
corparated in:the-signal. generating: cirenit;, and
witHout:the-need:of-additional -electromdiseharge:
devicesrand: associated:components::.
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The: features:which: are:believed to-hexnew-are: .

sets forth withr particularity: in; the: appended

clzims: ‘The: invention: itself;. However;. together
witt:firther-objects;antadvantages:-thereof, may:
best: Bezunderstood by-reference: to- the: accome

panying:drawing - wherein:the single:figure:shows:: -

axpreferred: embodiment;of: the:signal:generating:
system:ofimy-invention.

Referring now: tos the: drawing;. there: is:shown.
one:form:of: signal _generating:-cireuits adapteds tor
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generate:-a pulse:of- predetermined:time:duration;. .

the:operation:being:initiated:in response-to-ayunis.
directional: contrel; pulse: supplied; from:suitable:
signaA;reeeivingfapparatus;;not*‘-.sho,vv-mv :
The received control:pulseris-impressed: across:
the:input; terminals:of: the: present: cirenitindi- -,
catedvhy- .. This cireuit iss designed: sos thata:
predetermined; minimum:valite: ofr control: potens-
tial. is;necessary. across:its: input: to- inifiate. the
control:isequence: The-circuit:is:furtherdesigned
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THe- control: signals: impressed? on: terminalss {2
are:applied: to-the:control .electrode: 2 ofr elestion.
discharge-device:3; 'Thebias:omcontrolielectrode:
2 i§: suelh that: device: 3 isy normallyr conditetings
This: bigs: is= obtained: by: the: potentiometer—ar=
rangement: of resistor: rand: grid: leak: resistor-G:
which:are:shunted-across: . unidirectional potemn-.
tial! source-6; thercommon: junchion: off resistors.
4:and: 5: being; connected: to; control: eleetrode: &
Anode:Troftdevice: 3 issconnected: to: thisssource: &
thiroughiarresistor 8, and:the:catiiods: 9 completes:
the:circuits of? dévica: 3:tosground: througl: impeds--
anee:10:.

" When:a: control:pulse:ofiwaveform:such .as that:.
sHowmat: 11: issimpressed: across the-terminals: I,
thisspulse-i&appliedito-controlielectrode:2i through:
arcapacitor:12: and: resistor: 13:. The:pulse: t: is
differentiated: Hy- capacitor- 12: and: resistors: 15
and.5; producing-aswave:on:the:control:electrode
2 Having: a: form- suchrass that: represented: at: (4:
Themegative-peak 15 affwave:14 biases:device:3 to
a point .off anode:current;cutofl.

A: capacitor- 16: is: conneeted: ins shunt: with: de-
viee: 3;, which;, when.conducting;, provides a:low
impedance: discharge: path: for- the. capacitor: 16-
andi maintaing the: potential’ thereacross: at. a
relatively-low: value:. However;, when: device: 3. is
rendered: noncondiective by a: control: pulse;. the
capacitor: 16 immediately-begins-tozcharge;. The
charging cireuit;of capacitor: {6 comprises-source:
& and:iresistor-8, and:the-potential across-this;ca=
pacitor: rises: at. a rate: determined: by: the: time:
censtantssz-of: this circuit: Ar gaseous: discharge:
device:11; for-example:a:neon:tube;:and.a-resistor
{8:areserially:connected aeross:capacitor:16:. The
device:1 T:remainssnonconductive until the:poten-
tial: geross: the: capacitor: 16; rises: to: a. predeter-
mine.dif;hreshold:. value:: At. this: threshold value
device: 11, ionizes and; beeomes: conductive:causing.
a:voltage: pulse:to-be:developed; across: resistor: 18:
asscapacitor: {6:discharges:. The-constants.ofithe
various circnit.elements-are:such that: the-time
required:for; capacitor-{6-to:charge:to theignition

" point.ofidevices ! 1.is.somewhat less:than the:time
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to-he:responsive: solely- to: signals-ofs a: predeten-- |

mined: duration; and:shorter signals:even:thengh;
of: greatersmagnitude; such- as thosesprodueed: by
neise; have.no.effect :on-the operation. of:the- cir~
cuite. The: manner: in: which: these: features: are
realized:willinow:bezdeseribed:.

55

interyal: diring: which: device: 3. is: maintained.

" nonconductive by the:control:signal..

Tt is: apparent: that: unless: a: signal. is: received
on:terminalss I; whieh:lasts:more: than a:predeters
mined: time: interval;, no. potential is. developed
aeross: resistor- 18: as:devieer 11- has:not.been:ren=
dered:conductive;. Therefore; a;time-delay issef=
feetively introduced:between: therocenrrence:-of: &
signal atiterminals:l:and:therappearance of a.sig=
naliaerossresistor: 18;. and:-undesired:transient-sig-
nals: lasting: less: than, this predetermined; mini-
mum:time:interval: have ne:effeet on:the: operax
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tion of the pulse generating circuit, now to be
described.

Device 19 is normally nonconductive, the con-
trol electrode 20 being biased beyond the cutoil
point of this device by the unidirectional biasing
source 21. ~The-negative terminal of biasing
source 2{ is. connected to control electrode 2€
through resistor 22. Control electrode 28 is also
coupled to device 171 through a capacitor 23, as
shown. The anode 24 of device (8 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 18. The
output of the pulse generating circuit may be
taken across impedance {0 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 1§ then com-
mences to charge by means of energy received
from source & through resistor 8. When the

control signal has the correct characteristics,

device 3 remains noneonductive for ah interval
sufficient for the charge on capacitor {8 to build
up a potential across this capacitor of such a
value as to render device {7 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 8.
The potential appearing across resistor (8 is
applied to the control electrode 28 of device 19
through capacitor 23 driving this control elec-
trode positive and rendering device {9 suddenly
conductive. 'The current through device {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 he
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-
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causes a3 rise in potential across cathode resistor -

i3 which further biases device 2 and this device
is maintained in a nonconductive state.

The device 8 is maintained nonconductive and
device {9 is maintained conductive as long as
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the potential-on the control electrode 28 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 i8 and rendering the cathode 8
of device 2 similarly less positive. At the end of
a predetermined time interval, the positive po-
tential on cathode 8 is sufficiently reduced to al-
low the device 2 to draw a small current through
resistor 8. The consequent decrease in the po-
tential of anode 7 is transferred through device
{7 and capacitor 23 to control electrode 20, which
causes a further decrease in the current through
the device (8. 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 {7 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 18,
and it can be seen that the potential develored
across this impedance, in response to a control
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pulse of ‘a2 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-
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tion has been shown, it is obvious that modifica- -

tions may be made, and the appended claims are

5

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 g 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-
vice 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, g 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 ancde load impsdance-in
the anode circuit of said first device, means 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 eathode 1mpedance
for returning said dlscharge devices to their nor-
mal -states after a further prédetermined 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 con-
trol electrode of said sscond discharge device to
render this device normally non- conductwe, con-
trol signal means for rendering said-first device
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non-conductive for a predetermined time inter-
val, means for rendering said second device con-
ductive at a predetermined point of said time in-
terval, said last-mentioned means comprising a

capacitance coupling the anode of said first device g

to a point of reference potential and a gaseous
discharge device coupling said anode to the con-
trol electrode of said second discharge device,
and means for returning said electron discharge

devices to their normal state after a further pre-~ 10

determined time interval.
RAYMOND F, FOSTER.
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